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Harris Semiconductor Memory Products represent
state-of-the-art in density and high speed perfor-
mance. 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 memory products- and
includes a complete set of product specifications and
data sheets. Also included are sections on reliability,
programming, 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, specifi-
cations 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
solely for general guidance,; use of the information for user’s spe-
cific application is at user’s risk. Reference to products of other
manufacturers are solely for convenience of comparison and do
not imply totai equivalency of design, performance, or-otherwise,

Copyright ©) Harris Corporation 1978
(All rights reserved)

Printed in USA
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Total Harris Product Index

HA-909
HA-911
HA-2050
HA-2050A
HA-2055
HA-2055A
HA-2060
HA-2060A
HA-2065
HA-2065A
HA-2400
HA-2404
HA-2405
HA-2420
HA-2425
HA-2500
HA-2502
HA-2510
HA-2512
HA-2515
HA-2520
HA-2522
HA-2525
HA-2530
HA-2535
HA-2600
HA-2602
HA-2605
HA-2620
HA-2622
HA-2625
HA-2630
HA-2635
HA-2640
HA-2645
HA-2650
HA-2655
HA-2700
HA-2704
HA-2705
HA-2720
HA-2725
HA-2730
HA-2735
HA-2900
HA-2904
HA-2905
HA-4602
HA-4605
HA-4622
HA-4625
HA-4741
HA-4900
HA-4905
HC-55516
HC-55532

Low Noise Operational Amplifier

Low Noise Operational Amplifier

High Slew Rate F.E.T. Input Operational Amplifier

High Slew Rate F.E.T. Input Operational Amplifier

High Slew Rate F.E.T. Input Operational Amplifier

High Siew Rate F.E.T. input Operationai Ampiifier

Wide Band F.E.T. Input Operational Amplifier

Wide Band F.E.T. Input Operational Amplifier

Wide Band F.E.T. Input Operational Amplifier

Wide Band F.E.T. Input Operational Amplifier

PRAM, Four Channel Operational Amplifier

PRAM, Four Channel Operational Amplifier

PRAM, Four Channel Operational Amplifier

Sample and Hold

Sample and Hold

Precision High Slew Rate Operational Amplifier

Precision High Slew Rate Operational Amplifier

High Slew Rate Operational Amplifier

High Slew Rate Operational Amplifier

High Slew Rate Operational Amplifier

High Slew Rate, Uncompensated Operational Amplifier
High Slew Rate, Uncompensated Operational Amplifier
High Slew Rate, Uncompensated Operational Amplifier
Wide Band High Slew Inverting Amplifier

Wide Band High Slew Inverting Amplifier

High Performance Operational Amplifier

High Performance Operational Amplifier

High Performance Operational Amplifier

Very Wide Band, Uncompensated Operational Amplifier
Very Wide Band, Uncompensated Operational Amplifier
Very Wide Band, Uncompensated Operational Amplifier
High Performance Current Booster

High Performance Current Booster

High Voltage Operational Amplifier

High Voltage Operational Amplifier

Dual High Performance Operational Amplifier

Dual High Performance Operational Amplifier

Low Power, High Performance Operational Amplifier
Low Power, High Performance Operational Amplifier
Low Power, High Performance Operational Amplifier
Low Power, Current Programmable Operational Amplifier
Low Power, Current Programmable Operational Amplifier
Dual Low Power, Current Programmable Operational Amplifier
Dual Low Power, Current Programmable Operational Amplifier
Chopper Stabilized Operational Amplifier

Chopper Stabilized Operational Amplifier

Chopper Stabilized Operational Amplifier

Quad High Performance Operational Amplifier

Quad High Performance Operational Amplifier

Wide Band, High Performance Quad Operational Amplifier
Wide Band, High Performance Quad Operational Amplifier
Quad Operational Amplifier

Quad Precision Comparator

Quad Precision Comparator

Delta Modulator (CVSD)

Delta Modulator (CVSD)
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HD-1065
HD-245
HD-246
HD-248
HD-249
HD-4702
HD-6101
HD-6102
HD-6103
HD-6402
HD-6405
HD-6431
HD-6432
HD-6433
HD-6440
HD-6495
HD-6600
HD-15530
HD-15531
HI-200
HI-201
HI-506
HI-506A
HI-507
HI-507A
HI-508A
HI-509A
H1-562
HI-1080
H1-1085
HI1-1800A
HI-1818A
HI-1828A
HI-1840
HI-5040
HI-5041
H1-5042
HI-5043
H1-5044
HI-5046
HI-5046A
HI-5047
HI-5047A
HI-5048
HI-5049
HI-5050
HI-5051
HI-5610
H1-5612
HM-0104
HM-0110
HM-0168

LN _Nn10a
ivimU 100

HM-0198
HM-0410
HM-6100
HM-6312
HM-6388
HM-6389
HM-6501
HM-6503

Keyboard Encoder

Triple Line Transmitter

Triple Line Receiver

Triple Party Line Receiver

Triple Line Receiver

CMOS Bit Rate Generator

CMQOS Parallel Interface Element

CMOS Memory Extension/DMA/Interval Timer/Controller
CMQS Parallel Input-Output Port

CMOS Universal Assynchronous Receiver-Transmitter
CMOS Bit Rate Generator

CMOS Three State Latching Bus Driver

CMOS Bi-Directional Bus Driver

CMOS Bus Separator Driver

CMOS 1 of 8 Latched Decoder Driver

CMOS Three State Buffer Driver

Quad PROM Power Strobe

CMOS Manchester Encoder/Decoder (24 Pin)
CMOS Manchester Encoder/Decoder (40 Pin)

Dual SPST Switch

Quad SPST Switch

16/Dual 8 Channel Multiplexer

Overvoltage Protected 16/Dual 8 Channel Multiplexer
16/Dual 8 Channel Multiplexer

Overvoltage Protected 16/Dual 8 Channel Multiplexer
Overvoltage Protected 8/Dual 4 Channel Multiplexer
Overvoltage Protected 8/Dual 4 Channel Multiplexer
12 Bit High Speed, Precision Digital to Analog Converter
8 Bit Precision Digital to Analog Converter

8 Bit Precision Digital to Analog Converter

Dual DPDT Low Leakage Switch

8/Dual 4 Channel Multiplexer

8/Dual 4 Channel Multiplexer

Fail-Safe 16 Channel Multiplexer

Low Resistance SPST Switch.

L.ow Resistance Dual SPST Switch

Low Resistance SPST Switch

Low Resistance Dual SPDT Switch

Low Resistance DPST Switch

Low Resistance DPDT Switch

Low Resistance DPDT Switch

Low Resistance 4 PST Switch

Low Resistance 4 PST Switch

Low Resistance Dual SPST Switch

Low Resistance Dual DPST Switch

Low Resistance SPDT Switch

Low Resistance Dual SPDT Switch

10 Bit High Speed Precision D to A Converter

12 Bit Very High Speed Precision D to A Converter
10 x 4 Diode Matrix

4 x 10 Diode Matrix

6 x 8 Diode Matrix

QB MNicda Moseis,
O X O widle wviatiix

9 x 8 Diode Matrix

4 x 10 Diode Matrix

CMOS 12 Bit Microprocessor
1024 x 12 CMOS ROM
8192 x 8 CMOS ROM

8192 x 8 CMOS ROM

256 x 4 CMOS RAM

2048 x 1 CMOS RAM
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HM-6504
HM-6508
HM-6511
HM-6512
HM-6513
HM-6514
HM-6518
HM-6533
HM-6543
HM-8551
HM-6561
HM-6562
HM-6611
HM-6661
HM-7602
HM-7603
HM-76LS03
HM-7608
HM-7610
HM-7610A
HM-7611
HM-7611A
HM-7616
HM-76160
HM-76161
HM-7620
HM-7620A
HM-7621
HM-7621A
HM-7625R
HM-7629
HM-7640
HM-7640A
HM-7640AR
HM-7641
HM-7641A
HM-7641AR
HM-7642
HM-7642A
HM-7642P
HM-7643
HM-7643A
HM-7643P
HM-7644
HM-7644A
HM-7645
HM-7645P
HM-7647R
HM-7648
HM-7649
HM-7680
HM-7680R
HM-7680P
HM-7680RP
HM-7681
HM-7681R
HM-7681P
HM-7681RP
HM-7683
HM-7684

4096 x 1 CMOS RAM

1024 x 1 CMOS RAM

64 x 12 CMOS RAM

64 x 12 CMOS RAM

512 x 4 CMOS RAM

1024 x 4 CMOS RAM

1024 x 1 CMOS RAM

1024 x 4 CMOS RAM

4096 x 1 CMOS RAM

256 x 4 CMOS RAM

256 x 4 CMOS RAM

256 x 4 CMOS RAM

256 x 4 CMOS PROM

256 x 4 CMOS PROM

32 x-8 Bipolar PROM — Open Collector
32 x 8 Bipolar PROM — Three State

32 x 8 Bipolar PROM — Three State

1024 x 8 Bipolar PROM — Open Collector
256 x 4 Bipolar PROM — Open Collector
256 x 4 Bipolar PROM — Open Collector
256 x 4 Bipolar PROM — Three State

256 x 4 Bipolar PROM — Three State
2048 x 8 Bipolar PROM — Three State
2048 x 8 Bipolar PROM — Open Collector
2048 x 8 Bipolar PROM — Three State
512 x 4 Bipolar PROM — Open Collector
512 x 4 Bipolar PROM — Open Collector
512 x 4 Bipolar PROM — Three State

512 x 4 Bipolar PROM — Three State

256 x 8 Bipolar PROM — Three State

256 x 8 Bipolar PROM — Three State

512 x 8 Bipolar PROM — Open Collector
512 x 8 Bipolar PROM — Open Collector
512 x 8 Bipolar PROM — Open Collector
512 x 8 Bipolar PROM — Three State

512 x 8 Bipolar PROM — Three State

512 x 8 Bipolar PROM — Three State
1024 x 4 Bipolar PROM — Open Collector
1024 x 4 Bipolar PROM — Open Collector
1024 x 4 Bipolar PROM — Open Collector
1024 x 4 Bipolar PROM — Three State
1024 x 4 Bipolar PROM — Three State
1024 x 4 Bipolar PROM — Three State
1024 x 4 Bipolar PROM

1024 x 4 Bipolar PROM

1024 x 4 Bipolar PROM — Three State
1024 x 4 Bipolar PROM — Three State
512 x 8 Bipolar PROM — Three State

512 x 8 Bipolar PROM — Open Collector
512 x 8 Bipolar PROM — Three State
1024 x 8 Bipolar PROM — Open Collector
1024 x 8 Bipolar PROM — Open Collector
1024 x 8 Bipolar PROM — Open Collector
1024 x 8 Bipolar PROM — Open Collector
1024 x 8 Bipolar PROM — Three State
1024 x 8 Bipolar PROM — Three State
1024 x 8 Bipolar PROM — Three State
1024 x 8 Bipolar PROM — Three State
1024 x 8 Bipolar PROM

2048 x 4 Bipolar PROM — Open Collector




HM-7684P
HM-7685
HM-7685P
HM-7686
HM-7686R
HM-7686P
HM-7686RP
HM-7687
HM-7687R
HM-7687P
HM-7687RP
JAN-0512

2048 x 4 Bipolar PROM — Open Collector
2048 x 4 Bipolar PROM — Three State
2048 x 4 Bipolar PROM — Three State
2048 x 4 Bipolar PROM — Open Collector
2048 x 4 Bipolar PROM — Open Collector
2048 x 4 Bipolar PROM — Open Collector
2048 x 4 Bipolar PROM — Open Collector
2048 x 4 Bipolar PROM — Three State
2048 x 4 Bipolar PROM — Three State
2048 x 4 Bipolar PROM — Three State
2048 x 4 Bipolar PROM — Three State
JAN Qualified PROM
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BIPOLAR PROMS
(Section 2)

JAN 0512
HM-76X X
HM-7602/03
HM-7610/11
HM-7620/21
HM-7640/41
HM-7642/43/44
HM-761.S03
HM-7608
HM-7610A/11A
HM-7616
HM-76160/161
HM-7620A/21A
HM-7625R
HM-7629
HM-7640A/41A
HM-7640AR/41AR
HM-7642A/43A
HM-7642P/43P
HM-7644A
HM-7645
HM-7645P
HM-7647R
HM-7648/49
HM-7680/81
HM-7680R/81R
HM-7680P/81P
HM-7680RP/81RP
HM-7683
HM-7684/85
HM-7684P/85P
HM-7686/87
HM-7686/R/87R
HM-7686P/87P
HM-7686RP/87RP

Devices by Families

CMOS BUS DRIVERS
(Section 4)

CMOS ROMS
(Section 3)

HD-6431
HD-6432
HD-6433
HD-6440
HD-6440A
HD-6495

CMOS INTERFACE
(Section 4)

HD-4702
HD-6402
HD-6405

HM-6312

HM-6388

HM-6389

DIODE MATRICES
(Section 4)

HM-0104
HM-0168
HM-0186
HM-0198
HM-0410

CMOS PROMS
(Section 3)

HM-6611

HM-6611A

HM-6661

HM-6661A
CMOS RAMS
_(Section 3)

HM-6501
HM-6503
HM-6504
HM-6508
HM-6511
HM-6512
HM-6513
HM-6514
HM-6518
HM-6533
HM-6543
HM-6551
HM-6561
HM-6562

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 maybe 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.




NUMBER

WOR

32

128

256
512
1024

2048

4096

8192

16,384

Harris Memory Selection Guide

DS

4
BYTE SIZE
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Bipolar PROM Cross Reference

1-7

AMD HARRIS FAIRCHILD HARRIS FUJITSU HARRIS
AM 271508 7602 93417 7610/10A MB705€ 7602
AM 27508 93427 7611/11A MB705 7603
AM 29750 93436 7620/20A MB7057 7610/10A
AM 27518 93446 7620/21A MB7052 7611/11A
AM 27LS09 7603 93438 7640/40A MB7058 7620/20A
AM 27s09 93448 7641/41A MB7053 7620/21A
AM 29751 93452 7642 MB7059 7642
AM 27519 93453 7643 MB7054 7643
AM 27LS100 7610/10A 93450 7680 MB7060 7680
AM 27510 93451 7681 MB7055 7681
AM 29760
AM 27LS20 INTERSIL HARRIS MM HARRIS
AM 27LS11 7611/11A 5600 7602 6330 7602
AM 27511 5610 7603 6331 7603
AM 29761 5603 7610/10A 6300 7610/10A
AM 27L821 5623 7611/11A 6301 7611/11A
AM 27512 7620/20A 5604 7620/20A 6305 7620/20A
AM 29770 5624 7621/21A 6306 7621/21A
AM 27813 7621/21A 5605 7640/40A 6348 7648
AM 29771 5625 7641/41A 6340 7640/40A
56506 7642 6349 7649
INTEL HARRIS 56526 7643 6341 7641/41A
3601 7610/10A 6352 7642
3621 7611/11A NATIONAL HARRIS 6353 7643
3602/02A 7620/20A DM8577 7602 6380 7680
3622/22A 7621/21A DM74s5188 6381 7681
3604/04A 7640/41A DM8578 7603/L.S03 6385 7608
3604L DM745288 63100 7684
3624/24A 7641/41A DM74Ss387 7610/10A 63101 7685
3605 7642 DM74s287 7611/11A 6336 7629
3625 7643 DM74s8473 7648
3608 7680 DM87S295 7640/40A NEC HARRIS
3628 7681 DM748472 7649 MuPB403 7610/10A
DM87S296 7641/41A | __uPB405 7640/40A
MOTOROLA HARRIS DM74S572 7642 | UPB425 7641/41A
MCM5303A JAN 38510/201 | _DM748573 7643 1PB406 7642
MCM7640 7640/40A | DM87S229 7680 _UPB426 7643
MCM7641 7641/41A DM878228 7681 _UPB408 7680
MCM7642 7642 DM74S672 7684 _uPB428 7681
MCM7643 7643 DM745673 7685 MuPB427 7608
MCM2708 7608 DM27LS08 7608
TEXAS INST. HARRIS
RAYTHEON HARRIS SIGNETICS HARRIS 745188/188A 7602
29660 7610/10A 82823 7602 745288 7603
29662 825123 7603 74186 JAN 38510/201
29661 7611/11A 82827 7610/10A 748387 7610/10A
29663 825126 745287 7611/11A
29611 7620/20A 825129 7611/11A 748473 7648
20613 825131 7620/20A 748475 7640/40A
29620 7648 825146 7648 748472 7649
29622 25140 7640/40A 745474 7641/41A
29624 7640/40A 25147 7649 748477 7642
29625 25141 7641/41A 745476 7643
29621 7649 25136 7642
29623 25137 7643
29625 7641/41A 25180 7680
29627 25181 7681
29630 7680 252708 7608
29632 825184 7684
29631 7681 825185 7685
29633 825114 7625R
29634 7608 825190 76160
29635 825191 76161
29636
29637




CMOS Memory Cross Reference

AMD HARRIS MOSTEK HARRIS . TI HARRIS
911 656 2 4102 6508 C1 2101 6501 A1l
910 650 A 4103 2102 6508 c1
9102 6508 C1 4104 6504 - - A2 2112 6562 A1
9112 6562 Al 4404 6514 c2 2114 6514 —A1
9130 6533 A3 4451 6514 C2 4033 6508 C1
9140 6543 A3 4039 6501 Al
MOTOROLA HARRIS 4042 6561 A1
AMI HARRIS 2114 6514 A1l 4043 6562 A1l
2114 6514 Al 7001 ) 4044 6504 A1l
2147 4045 6514 Al
4025 NATIONAL HARRIS 5101 6501 A1l
5101 6501 A1 2101 6501 A1 6508 6508 A3
6508 6508 A3 2102 6508 C1
2111 6561 A1l TOSHIBA HARRIS
EA HARRIS 2114 6561 A1l 5504 6504 A3
2101 - 6501 Al 5257 6504 A1 5501 6501 A3
2111 6561 A1l 5269 5508 6508 A3
2112 6562 Al 74C920 6551 A3 5047 6514 C3
74C921 6561 A3 54104 6504 3
| FAIRCHILD | HARRIS [ 74C929 6508 A3
2101 6508 | ¢ 74C930 6518 A3 ZILOG HARRIS
4104 6504 A2
Gl HARRIS NEC HARRIS 6104 6504 A2
RA3-4256 2101 6501 - Al
4801 2102 6508 C1
4804 2111 6561 A1l
2114 6514 A1 2112 6562 A1
4PD415
EMM HARRIS 5101 6501 Al
2114 6514 A1 6508 6508 as
RCA HARRIS
HITACHI HARRIS 4101 6501 A
35101 6501 Al 4111 6561 B
4112 6562 A
5001 6508 A1l
INTERSIL HARRIS 5040 6501 A1l.
6504 6504 A3 5501 6508 A1
6508 6508 A3 5540 6501 A1l
6512 6512 A3 5114 6514 A1l
6518 6518 A3
6551 6551 A3 SIGNETICS HARRIS
6561 6561 A3 2101 6501 A1l
7101 2102 6508 C1
7111 2111 6561 A1l
7112 2601
7114 2606 6562 Cc2
7141 2613 6504 A2
7552 2614 6514 A2
INTEL HARRIS SYNERTEK HARRIS
2101 6501 Al 2101 6501 Al
2102 6508 C1 2102 6508 C1 A — Pin for Pin Replacement
g ; ggg; 2: :111; ggg; : B — Minor Pinout Differences
G, _ X :
E 3 6513 a7 117 SE14 2 C — Not Pin Compatible
< 14‘; 6514 Al 5101 650; A1 1 — Synchronous-Asynchronous Differences
e s o 5102 650! c 2 — NMOS Rather Than CMOS but Similar
- 5_5’1 1; 3 — Similar Electrical Characteristics



User’'s Guide to Static RAM'’s

Q ¥ v &
A
ADCANI_ $ .§° $ - § & .év A/\ ,(Sl & n& 5 S <) S?e \é‘l o t§ _vo
'ZATION TYPE PINS YT/ ¥/ /)0 S/ S/ SIS/ Fq/e/e) &) R/ K/ N
768 BIT | CMOS | 18 | 6512 6512
64 x 12 18 | 6511
TKBIT | cMOs | 16 | 6508 6508 6508 7001|74C929| 6508|5001 5102 | 6508 | 5508
1024 x 1 4025 5501
18 | 6518 6518 74C930
NMOS | 16 9102 2102 7562 | 2102 | 4102 2102 |4PD415 2102 | 2102 | 2102
2102 2033
256 x4 | CMOS | 16 | 6562 5112
18 | 6561 6561 74C921 5111
22 | e551 6551 74C920
22 | 6501 5101 35101 5101 5101|5040 5101 | 5101 | 5501
NMOS | 16 9112 2112 7112 | 2112 2172|4112 [2606 | 2112 | 2112
18 9111 2111 711 | 2111 2111 | 2111|4111 |2111 | 2111 | 4042
22 9101 2101 RA3- 7101 | 2101 2101 | 2101|4101 |2101 | 2101 | 2101
4256 5269 2601 4039
2K BIT | CMOS | 18 | 6503
2Kx1 'ymos | 18 4103
2K BIT | CMOs | 18 | 6513
512x4 Fumos | 18 2113
2K BIT | CMOS | 18 | 6504 6504 54104
4K x1 22 | 6540 5504
22 | 6543
NMOS | 18 9145 | 2147 2801 7141 | 2147 | 4104 5257 2613 4044 4104
2147 4804 4451
22 9140
aKBIT | CMOS | 18 | 6514 6514 5114 5047
1K x4 22 | 6530
22 | 6533
NMOs | 18 o135 | 2114 2114 7114 | 2114 | 4404 | 2114] 2114 2614 | 2114 | 405
22 9130










. Product Index

HD-6600
HM-76XX
HM-76LS03
HM-7608
HM-7610A/11A
HM-7616
HM-76160/161
HM-7620A/21A
HM-7625R
HM-7629
HM-7640A/41A
HM-7640AR/41AR
HM-7642A/43A
HM-7642P/43P
HM-7644A
HM-7645
HM-7645P
HM-7647R
HM-7648/49
HM-7680/81
HM-7680R/81R
HM-7680P/81P
HM-7680RP/81RP
HM-7683
HM-7684/85
HM-7684P/85P
HM-7686/87
HM-7686R/87R
HM-7686P/87P
HM-7686RP/87RP
JAN-0512

PROM Programming

Frogrammer Evaluation
Data Entry Formats for Harris Custom Programming

Quad Power Strobe

~_ Generic PROM Family
'32x 8 PROM

1K x 8 PROM
256 x 4 PROM
2K x 8 PRCM
2K x 8 PROM
512 x 4 PROM
256 x 8 PROM
256 x 8 PROM

~ 512 x 8 PROM

512 x 8 PROM
1K x 4 PROM
1K x 4 PROM
1K x 4 PROM
1K x 4 PROM
1K x 4 PROM
512 x 8 PROM
512 x 8 PROM
1K x 8 PROM
1K x 8 PROM
1K x 8 PROM
1K x 8 PROM
1K x 8 PROM
2K x4 PROM
2K x 4 PROM
2K x 4 PROM
2K x 4 PROM
2K x.4 PROM
2K x 4 PROM
512-Bit PROM
MIL/M38510/20101
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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 nichrome since 1964 when it was
first used for high reliability military circuits because of its high stability characteristics.
Harris has been manufacturing nichrome 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 industry’s
highest programming yield and a proven level of quality and reliability.

We now employ a shallow diffused self-aligned emitter aperture process conbined 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 Identical 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. The Harris JAN 0512 is-a QPL | JAN qualified PROM. Four addi-
tional 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 I
HM1-7610 MIL-M-38510/20301 BEB QPL 11
HM1-7611 MIL-M-38510/20302 BEB QPL Il
HM1-7620 MiL-M-38510/20401 BEB QPL 11
HM1-7621 MIL-M-38510/20402 BEB QPL I
HM1-7642 MIL-M-38510/20601 BVB Pending QPL i
HM1-7643 MIL-M-38510/20602 BVB Pending QPL [
HM1-7644 MIL-M-38510/20603 BEB Pending QPL 1|
HM1-7602 MIL-M-38510/207 Pending Slash Sheets
HM1-7603 MiL-M-38510/207 Pending Slash Sheets
HM1-7640 MIL-M-38510/208 Pending Slash Sheets
HM1-7641 MIL-M-38510/208 Pending Slash Sheets
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. SEMICONDUCTOR
PRODUCTS DIVISION H D - 6 6 O o
A DIVISION OF HARRIS CORPORATION

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
POWER SUPPLY FLEXIBILITY
LOW POWER:
STANDBY —-30mW/CIRCUIT 3 12
ACTIVE—-95mW/CIRCUIT

® & o o 0 0 o
N
-
w

41— Vvcez veer — 1

Description

7 |~ GND NC —18

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

(ONE OF FOUR IDENTICAL STROBES)

O Vce2

Vees

—O OUTPUT
INPUT

’ O GND
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Specifications HD-6600

ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage VCC1
VCec2
vces

Input Voltage V|N

Storage Temperature TSTG

Output Current I

Power Dissipation at 250C

+8 VDC

+18 VDC

+18VDC

-0.5 VDC to +5.5 VDC

-65°C to +1500C

-200mA

1000mW

(Derate 9mW/OC Above 800C)

RECOMMENDED OPERATING CONDITIONS

vce
vcez2
VCce3

Power Supplies:

5VDC + 10%
12VvDC +15%
5 VDC * 20%

TA = -550C to +1250C HD1-6600-2
TA = 00C to +750C HD1-6600-5

vVce2 =12.0vDC

ELECTRICAL CHARACTERISTICS
Vce3 =5.0 vdDe

SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS
IR 60 MA VIN =24 VDC
V =55V
nE Input Current 16 mA VN = 0.4 VDC cc1=5 DC
VIH Input Threshold 2.0 \
Vcer =4.5VvDC
ViL Voltage 0.8 \
VOH 4.75 4.85 Vcet =5.0vDC
D.C. Output Voltage V)N = 0.4 VDC 1 = =150mA DC
(Note 1)
VoL 1.0 \ Vce1 =5.0vDC I =500uA DC
lcet 4 6.0 mA Vcet =5.5vDC VinN=24VDC
lcc2 40 70 mA Vcet = 5.5 vbC
Supply Current V|n =0.4 VDC I =-150mA DC
(Note 2)
lcc2 8 15 mA | Vgeq1=5.5VvDC
ViN =24VDC IL=0
[ SYMBOL PARAMETER TYP. I MAX. l UNITS I CONDITIONS Ta = 259C J
tON Turn On Delay 50 75 ns Vce1=5.0vDC
A.C. tOFF Turn Off Delay 50 75 ns vce2 =12 vbe
Vce3=5.0vDe
tR Rise Time 40 65 ns RL =330
tF Fall Time 40 65 ns CL =620 pF

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

Switching Time Definitions
3vDC

INPUT
tR = tF = 10ms 50% INPUT TO TEST
. 0VvDC PULSE SCOPE
‘OFF tON | VoH GEN. c
— L

R
outPuT  90% L

—  |-— ——l j=— VOL

tF ®r - -
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VOH in Volts

Delay in (ns)

Typical Characteristics

TYPICAL OUTPUT VOLTAGE vs.

TYPICAL OUTPUT VOLTAGE vs.

LOAD CURRENT AND NUMBER OF STROBES ENABLED Vee3 SUPPLY VOLTAGE
6.0 T
Ta=250C TA = 250C
5.0 ot | Vce1=5VDC 6.75} Vcc1=5VDC
g NUMBER OF STROBES Veez = 12 VDC Vccz=12VDC
_ ENABLED - E
~\1 Vces =5 VDC g5l ONESTROB »
ass ~] /
~ 2 I = -200mA.
e, S 529
a9
§ w T —— \ _g 5 I = -160mA.
T uss \ \ Z /
5 B \ Zars L= '“'"‘/
> >
48 .5
4.75 4.25 / /
L " s : " s 4.0 L " "
40 60 80 100 120 140 160 180 200 4.25 45 475 5.0 5.25 5.5 575 6.0
ILinmA Vee3in Volts
TYPICAL OUTPUT VOLTAGE vs. TYPICAL DELAY togrr AND tg vs.
‘AMBIENT TEMPERATURE LOAD CAPACITANCE
5.0
Ta=250C TA = 250C
Veetl=5VDC Vect =5 VDC
Vcez =12 VbDC 120 Vccz=12VvDC ]
— | Vcez =5 vDe Vees =5VDC
49 e ——t— RL& 100 RL=330
‘g ® tOFF
£
>
48 g 60 ,/ *
“ /P/
,
a7 20
s s ' n L 0 ' " Fa—
-55 40 -20 425  +40 +60 +75 +100 +125 200 400 600 800 1000 1200 1400 1600 1800
TAinoC CLinpF
TYPICAL DELAY vs. TYPICAL DELAY tgn AND tR vs.
AMBIENT TEMPERATURE LOAD CAPACITANCE
120 T ™
Vcer =5 VDC TA = 25°C
Veez=12VvDC o Vec1=5VDC
100 Vees =5 VDC 1 Veez = 12 VDC
RL =338 Vces =5 VDe
. CL = 620pF 100 RL=3302 |
P ”
6 o iore Z w
= toN
%0 et -~ - tF 2w S — "
- e wn w| - /:-'-’, e ||
20 W -—p = - 40
" N - N 0
55 -40 -20 [) +25 +40 . +60 = +75 +100 +126 200 400 600 800 1000 1200 1400 1600 1800
TAinoC CLinpF
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

JANUARY 1978

HM-76 XX

GENERIC PROM FAMILY

Features Organizations
e COMMON D.C. ELECTRICAL CHARACTERISTICS AND PROGRAMMING
PROCEDURE PART TOTAL | WORDS x
o SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE, ONE PULSE/BIT e e EaEas
- 256 32x8
® EXPANDABLE - “OPEN COLLECTOR” OR “THREE STATE” OUTPUTS HM-7603 | TS
AND CHIP ENABLE INPUTS naeol Ss 1024 256 x 4
o INPUTS AND OUTPUTS TTL COMPATIBLE HM-7620 oc 2048 512 x4
HM-7621 TS
* LOW INPUT CURRENT — 250U A LOGIC “0”, 40MA LOGIC 1"
* FULL OUTPUT DRIVE — 16 mA SINK, 2mA SOURCE mmreas| 95 4096 | 512x8
® FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- Hm-7ea2l QS 2006 | 1024x4
ING, OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- HM-7644 |  APU
AGE RANGES *OC — Open Collector
*TS —“Three State”
e PIN COMPATIBLE WITH INDUSTRY STANDARD PROMs AND ROMs ARG active Po-up

Description

The HM-76XX Generic PROMs comprise a completely
compatible family having common D.C. electrical charac-
teristics and identical programming requirements. They
are fully decoded, high speed, field programmable ROMs
and are available in all commonly used organizations, with
both open-collector and ‘“Three State’” outputs. All bits are
manufactured storing a logical ““1” (outputs high), and can
be selectively programmed for a logical ‘0" (outputs low).

The nichrome fuse technology is the same as is used in the
JAN approved MIL-STD-38510/201 PROM and in all
other Harris PROMs.

The field programmable PROM can be custom programmed
to any pattern using a simple programming procedure.
Schottky Bipolar circuitry provides fast access time, and
features temperature and voltage compensation to minimize
access time variation.

All pinouts are compatible to industry standard PROMs and
ROMs.

In addition to the conventional storage array, extra test
rows and columns are included to assure high programm-
ability, and guarantee parametric and A.C. performance.
Fuses in these test rows and columns are blown prior to
shipment.

Block Diagrams Pinouts
HM-7602/03 TOP VIEW
32x8
] — -
: ::::— BUFFERS DECODER ﬁ’ MEMORY ARRAY
TEos)
o he as ne HM-7610/11
w @ @ m oo 256 x 4 TOP VIEW

32x16 2 10r 32 L
MEMORY o ROW
ARRAY DECODER

7 [ 7
Ao
10F8 10F8
ave—] aooress L 1 coliun o |
Az DECODER oEcoDER |
-
Thz2 04
04 ® 03 110} 0z 1
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A3 A4 A5 As A7 As
@ 3 @2 0s) e

s4x18 L]
MEMORY «
ARRAY
7 g 7
Ao ts)
10F 8 10F8
ave—] oPREsS UMN covimmn f—
A2(n DECODER DECODER |
-] lm_D
o4 o) 03 (10}

HM-7620/21
512x 4

TOP VIEW

A3 A4 AS AS A7 A8
(51 44) 3) (2 (1) (23)

HM-7640/41
512x 8

4x32
MEMORY ARRAY

o5 o4
*internal Connection, recommended to be left open circuit.

; @ (A:l (:7’) I:I-I l:l'! TOP VI EW
! As []2 17[J A7
4x32 L) 10F 84 L]
A'RAV' umu A4 3 16 ] As
e w30 4® Az lMa 1511 Ag
10F 16 10F 18
s e [ o [ Ao Hor
)
& m:D A1 []02
az200 A2 :l 03
s 104
0411 03 (12) 02 (13) Toi e GND : C_Sz
HM-7644
1024 x 4
[PRRRa N TOP VIEW
3@ (1 (8) (14 (13)
T v
As[] A7
o
| o o] = A4 ] Ag
ARRAY DECODER
5 o J® I A3z E Ag
310 soomess [T ot T oo Ao 04
A SUPFERS DECODER DECODER
A 02
A E O3
Oa o) 031101 oz o142 GND [ [o71
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ABSOLUTE MAXIMUM RATINGS

Specifications HM-76XX

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

5.5V
-20mA
100mA

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

-650C to +1500C

+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 implied. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-76XX-5 (V¢C = 5.0V 5%, TA = 00C to +750C)
HM-76XX-2, HM-76XX-8 (Vcc = 5.0V $10%, TA = -550C to +1250C)
Typical Measurements are at T = 250C, Vg = +6V

OPEN COLLECTOR|| THREE STATE
OUTPUT OUTPUT
SYMBOL PARAMETER MIN | TYP|MAX|IMIN [ TYP |MAX | UNITS TEST CONDITIONS
1H Address/Enable 1" - 40 | — 40 MA VIH = VCC Max.
11" Input Current (1) 0" — |-60.0{ -260 — |-50.0(-250 | MA VIL = 045V
VIH Input Threshold " 20 - 20 - \% Ve = Ve Min.
ViL Voltage "0" - 0.8 - 0.8 \ VCC = VCC Max.
VOH Output Voltage 1 N/A 24 | 34 \ IOH = -2.0mA, VCC = VCC Min.
VoL "0" 0.35( 0.45 0.35| 0.45 \ 10L = +16mA, VCC = VCC Min.
IOHE Output Disabled 1 - - 100 - - 100 MA VOH, VCC = VCC Max.
IOLE Current (2) 0" - — | NAJ - — |-100 [ mA VoL = +0.3V, VCC = VCC Max.
IOH Output Leakage (1) “"1"’ - - | 100 | — — | N/A MA VOH, VCC = VCC Max.
VcL Input Clamp Voltage - — 1.2 — - -1.2 \ 1IN =-18mA
| Output Short Circuit N/A — [ N/Af-15 | — |-100 | mA VouT = 0.0V
0s Current One Output Only for a Max. of 1 sec.
Power Supply Current
HM-7602/7603 90 | 105 90 | 105
HM-7610/7611 — | 90 | 130 - 90 | 130 mA
M-7 7
ce H 620/7621 Vee = Vo Max.
HM-7640/7641 — 125|170 | — [125| 170 | mA | All Inputs Grounded
H M—7642/7643/7644 - 100 | 140 - 100 | 140 mA

NOTE: (1)
(2)

Enable current measured using only one enable input to disable the device.
N/A for HM-7644, Active Pull-Up Output.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-76XX~2
HM-76XX-5 HM-76XX-8
Vge - 5V +5% Vee —-5V+10%
Ta — 00 to +750C TA — -559C to +1250C

SYMBOL PARAMETER TYPICAL MAXIMUM TYPICAL MAXIMUM UNITS
TAA 30 40 30 50 ns
TEA HM-7602/7603 20 30 20 40 ns
TAA 40 60 40 75 ns
TEA HM-7610/7611 15 25 15 30 ns
TAA 45 70 45 85 ns
TEA Hi-7620/7621 15 25 15 30 ns
TAA 45 70 45, 85 ns
TEA HM-7640/7641 30 40 30 50 ns
TAA HM-7642/7643 45 60 45 85 ns
TEA HM-7644 15 25 15 30 ns

TAA — Address to Output Access Time

TEA — Chip Enable Access Time (N/A HM-7644)

A.C. Limits Guaranteed for Worst Case N2 Sequencing
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CAPACITANCE: Ta = 250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCS Input Capacitance 12 pF VCC =5V, VIN = 2.0V, f = 1MHz
couT Qutput Capacitance 12 pF VCe =5V, VOUT = 2.0V, f = 1MHz

SWITCHING TIME DEFINITIONS

ViH
ADDRESS } 1.5V it

VoH
OUTPUT

Xmsv

H voL
TAA f———-
|

OUTPUTS

r———vm
1.5V

C N

et
=
o
<

ﬁ

T.S.

—-éTEAE‘-‘ "’TEAE"
| | i

~ A.C. TEST LOAD

PROM

O
OUTPUT X

Vee

60002

30052

1y, t§ < 5ns

TEST POINT

30pF*

* Includes jig & probe
total capacitance

TYPICAL A.C. CHARACTERISTICS

ADDRESS TO OUTPUT DELAY
VS. TEMPERATURE

vee = 5.0v
CL = 30pF
D.C. Load = 16mA
60
HM-7644
HM-7642/43
S 80 HM-7640/4
K HM-7620/21
F 40
HM-7610/11
0 HM-7602/03
-559C 0oC  250C 700C 1280C
Teoc)
CHIP SELECT TO OUTPUT DELAY
VS. TEMPERATURE
40
HM-7640/41 ]
30
‘E HM-7602/03
S
o
w
: HM-7620/21
10 HM-7610/11
vee =5.0v HM-7642/43
CL = 30pF
o | DC: Load = 16mA
-s50C ooc 259 700C 1250¢C
(o)

2-10

o | DC: Load = 16mA

ADDRESS TO OUTPUT DELAY
VS.SUPPLY VOLTAGE

TA = 260C
CL = 30pF

‘D.C. Load = 16mA

HM-7644

HM-7620/21

——

HM-7610/11

e ————

HM-7602/03

45 4.75 5.0 5.26
veelv)

CHIP SELECT TO OUTPUT DELAY
VS.'SUPPLY VOLTAGE

HM-7640/41

HM-7602/03

P —

HM-7620/21

- HM-7610/11
TA = 250C HM-7642/43

C1_ = 30pF

45 4.75 5.0 5.25
veelvy

55




PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION 3 2 x 8 p R o M
.. “Three State’” Outputs
wav 1978 Preliminary P

Features Pinout

TOP VIEW-DIP

(W) HARRIS HM-76LS03
W

L] ULTRA LOW POWER - 60mW TYPICAL

[Jvee
e
] Aq
] A3
] A2
] A1
] A0
s

L4 SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 01

TYPICAL, ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 02

03
(] INDUSTRY'S HIGHEST PROGRAMMING YIELD.

04
L4 PIN COMPATIBLE WITH THE STANDARD 7603 PINOUT. 05

06

Description 07
GND

The HM-76LS03 is an ultra low power version of the standard 7603 PROM,
designed to be MOS compatible with it’s low ICC specification. The

HM-76LS03 is a fully decoded high speed Schottky TTL 256-Bit Field Logic Symbol
Programmable ROM in a 32 word by 8 bit/word format with ‘“Three State”
outputs. This PROM is available in a 16 pin DIP (ceramic or epoxy). l— 01
CE —o l— 02
All bits are manufactured storing a logical “1" (positive logic) and can be l— 03
selectively programmed for a logical *“0” in any bit position. AQ ——) Y
A1l — — 05
Nichrome fuse technology is used on this and all other Harris Bipolar Ay — L 05
PROM:s.
A3 — — 07
A4 — [— Os8

The HM-76LS03 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 biown PIN NAMES

prior to shipment.
AQ - A4 Address Inputs

J— 01-08 DataOutputs
There is a Chip Enable on the HM-76LS03, CE low enables the device. CE  Chip Enable Input

Functional Diagram

A0 (10) o,
A1 (11) — 10F 32

A; (12) —{ ADDRESS :ow 32x8

A3 (13) —] BUFFERS DECODER | 3 MEMORY ARRAY
A4 (14)

CE (15) —D——l

9) (7) (6) (5) 4) 3) (2) (1

16) =V
(16) = vce o8 07 O ©O 04 03 02 Of

(8) = GND




ABSOLUTE MAXIMUM RATINGS

Specifications HM-76LS03

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

Output or Supply Voltage Ratings (Operating) -0.3 to +7.0V
+5.6V

-20mA
100mA

Storage Temperature
- Operating Temperature (Ambient)

Maximum Junction Temperature

-650C to +1500C
00C to.+750C

+1750C

Stresses above those listed under “Absolute Maximum Ratings’” may cause permanent damage to the device. This is a stress only rating
and functional operation of the device at these or at any other conditions above those il

] in the operational sections of this
specification is not implied. (While programming, follow the programming specifications) :

D.C. ELECTRICAL CHARACTERISTICS (Operatiﬁg)

HM-76LS03-5 (Vce = 5.0V * 5%, Ta = 00C to +750C)

[ SYMBOL l PARAMETER MIN LTYP I MAX l UNITSl TEST CONDITIONS
HH Address/Enable 1 - - +40 uA VIH = VCC max
o Input Current “o" — — -50 uA ViL =045V
VIH Input Threshold “r 2.0 1.5 - \ VCC = VCC min
ViL Voltage "o - 15 0.80 Vv VCC = VCC max
VOH Output “r 24 3.4 - \Y I0H =-0.20mA VCC = VCC min.
VoL Voltage o - 0.34 | 0.45 \% 1oL = +1.0mA - VCC=VCC min.
IOHE Output Disable “ - - +100 uA VOH, VCC = VCC max
I0LE Current "o - - =100 | uA | VOL =+0.3V Ve = Vee max
vcL Input Clamp Voltage - - -1.2 v IIN = -18mA
108 Output Short Circuit Current -2 - ~-20 mA VOUT = 0.0V one output only for a max
of one second.
Icc Power Supply Current - 12 25 mA Vce.=Vcee max all inputs grounded
Typical measurements are at TA = 25°C, VCC = +6V
NOTE:  Positive current defined as into the device terminals.
A.C. ELECTRICAL CHARACTERISTICS (Operating)
HM-76LS03-5
5V + 5%

00C to +75°C

MIN ‘ TYP I MAX UNITS

SYMBOL PARAMETER
TAA Address Access Time - 300 500 ns
TEA Chip Enable Access Time - 300 - 500 ns
“A.C. limits guaranteed for worst case N2 seduencing.
CAPACITANCE: TA = 250C
SYMBOL PARAMETER l MAX ] UNIT l TEST CONDITIONS
CINA, CINCE Input Capacitance 12 pF VCe =5V, VIN = 2.0, f=1MHz

CouT Output Capacitance * 12 pF Ve =5V, VoUuT = 2.0, f = 1MHz
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SWITCHING TIME DEFINITIONS

VIH !

]

'

! §
Avomesses K 15V 15V

- viL

OUTPUTS

IS S SR

]

]

]

|

' |

1 ll
VoH outpurs ! {

15V : ' TS,

VoL i i

t 1

] ]

)

|

]

* Includes jig and probe
total capacitance

|
— TAA :‘— —e TEA :.._.
)
| , |
A.C. TEST LOAD
Vee
5K
ox O g o
PROM TEST POINT
OUTPUT
10K
30pF *
= GND
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION H M _7 6 O 8
A DIVISION OF HARRIS CORPORATION

1K x 8 PROM

APRIL 1978 Pre/iminary

Features Pinouts

¢ 60ns 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
o PINCOMPATIBLE 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.I.P. (ceramic or epoxy) and a 24 »pin flat pack.

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, the HM-7608
has “Three State’’ outputs.

Nichrome fuse technology is used on this and all other Harris Bipolar
PROM's.

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 s a plug in replacement for the 2708 where the VSS pin on PIN NAMES
the 2708 becomes GND on the HM-7608. The VBB, VDD, and program Ag—Ag Address Inputs
pins on the 2708 are all N.C. on the HM-7608. 01-08 Data Qutputs
—_ CE Chip Enable input
There is a chip enable input on the HM-7608 where CE low enables
the device. *No Internal Connect
Functional Diagram Logic Symbol
PN 63
4 .
Ag )ﬂmz . 8192 NOTE: PHYSICAL BIT POSITIONS
10F64 | MEMORY ARRAY FOR COLUMNS ARE AS FOLLOWS:
DERCOI%E . 01, 03, 05, 07 —=(0—=15) _—
Ay % . 02, 0a, Og, Og —=~{15, 0—=14) CE
. Ao~ ——O01
Ag (23) » A— 02
W2 | N — O3
N TETITIIIIYCTITITYY hs 04
PN . Ay os
. 128 TRANSIMISSION GATES A5— — 06
c‘o?fm‘nan Ag —0O5
DECODE Ay —0g
( ) =Pin Numbers Ag—
(24) = Vee Ag
(12) = GND
(21) = N.I.C.
(19) = N.I.C.
(18) = N.I.C.
OUTPUT BUFFERS
@] (1] (3] (4] (8 (8] (17)
0,0, 03 04 O5 Og O; Og




Specifications HM-7608

ABSOLUTE MAXIMUM RATINGS

Address/Enable Input Voltage
Address/Enable Input Current
QOutput Sink Current

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

5.5V
-20mA
100mA

Storage Temperature

-650C to +1600C

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. This is a

stress only rating and functional operation of the device at these or at any other conditions above those indi d in the operational

sections of this specification is not implied. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7608-5 (Vcg = 5.0V 5%, TA = 00C to +750C)

HM-7608-2 (Ve = 5.0V $10%, TA = -550C to +1250C)
Typical measurements are at Ta = 250C, V¢ = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
1H Address/enable 1" - - +40 MA | VIH=VCC Max.
e Input Current “0" - -50.0 -100 MA VIL = 0.45V
VIH Input Threshold  “"1" 20 1.5 - \Y Vee = Vee Min.
ViL Voltage 0" - 1.5 08 \% VCC = VCC Max.
VOH Output “1" 2.4 3.2 - \ I0H = ~2.0mA, VCcC = VCC Min.
voL Voltage 0" - 0.35 0.45 v oL = +16mA, Vcc = Ve Min.
IOHE | Output Disable ‘1" - - +40 MA VOH, VCC = VCC Max.
IOLE | Current i - - -40 MA VoL = 0.3V, Vcc = Vee Max.
vcL Input Clamp Voltage - - -1.2 v 1IN = -18mA
10s Output S.C. Current -16 - -100 mA VOouT = 0.0V
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%
0°C to + 750C -550C to +1250C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 45 60 — — 80 ns
TEA Chip Enable Access Time — 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE : Tp =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF Vee =5V, VIN = 2.0V, f = TMHz
CouT Output Capacitance 10 pF Vce =5V, VouT = 2.0V, f = TMHz
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ADDRESSES

OUTPUTS

SWITCHING TIME DEFINITIONS

VIH

>C1sv

— Taa

PROM

OUTPUT

Vou

CE4
CHIP ENABLE

OUTPUTS

K15V A
Tea -

Tea

A.C. TEST LOAD

3002

60082

TEST POINT

30pF*
3

* Includes Jig

and Probe Total

Capacitance
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DECEMBER 1977

HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-7610A/11A

256 x 4 PROM

HM-7610A - Open Collector Outputs

Features

® 40ns 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 CAST 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-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.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-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.

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

Nichrome fuse technology is used on these and all other Harris Bipolar
PROM's.

HM-7611A - “Three State’’ Outputs

Pinouts

TOP VIEW-DIP

S
As[]1 16(Vce
As]2 15[JA7
Aa[]3 14[]CE»
Azl 13{]CE4
Aoés 12[]01
A1l0e 11[]02
Ax[7 10[]103

GND[]8 9[]104

TOP VIEW—-FLAT PACK

=)
-

>
Tl)
NOG A WN

]
P4
ﬁ
o~
Sanaaag
[e]
I

OaNWHO

PIN NAMES

Ag - A7 Address Inputs
01 - 04 Data Outputs
CEq,CEy Chip Enable Inputs

Functional Diagram

A As Ag Ay
@ (2 (m (s Vee = (16)
| GND = (8)

ADDRESS
BUFFERS

L T 1 1

ONE OF 16
ROW
DECODER

16 x 64
MEMORY
ARRAY

o 15[ Jo 5] fo sl Jo ] Jo

A1 (6) 10F 16 10F16 | 10F16 | | 10F 16
Az (7) COLUMN | ] COLUMN COLUMN COLUMN

€& (13)
CE2 (14)

) (10) (1) 2
0a 03 02 01

Logic Symbol

C_E1"O
CEx—O
Ag—i
A1 —01
A2— —O09
Agz— 03
Ag— —04
Ag—
As—
Ay—]
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Specifications HM-7610A/11A

ABSOLUTE MAXIMUM RATINGS

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

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. 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 TA = 2560C, Vg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
IH 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 1.5 - \Y VCC = Vce Min.
ViL Voltage “0" - 15 0.8 \ VCC = VCC Max.
VOH Output " 2.4* 3.2* - \" I0H = -2.0mA, VCC = VCC Min.
voL Voltage "o - 0.35 0.45 \' oL = +16mA, VCC = VCC Min. -
I0HE | Output Disable B - - +40 MA VOH, VCC = VCC Max.
IOLE Current o - - -40%* HA VoL = 0.3V, VCC = VCC Max.
veL Input Clamp Voltage - - -1.2 Vv 1IN = -18mA
1os Output S.C. Current * -16* - -100* mA VOouT = 0.0V
One Output Only for a Max.
of 1 Second
lce Power Supply Current — - 130 mA VCC = Vce 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 -559C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time = 40 - - 60 1 ns
TeEA Chip Enable Access Time - 25 - - 40 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp =250C

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




SWITCHING TIME DEFINITIONS

— e— 1

VIH CE4, CE2 \
CHIP ENABLE

VIL eemee—

ViH
1.5v

ADDRESS
s s —mmmVIL

a
<

+-+---

f -
(4]
<
o
c
-4
v
c
=
-4
[

OUTPUT

—  TAA | ;
i ! ! i | i
A.C. TEST LOAD
3000
PROM gy : TEST POINT
OUTPUT
60082 30pF*
— * Includes Jig
- and Probe Total

Capacitance



A DIVISION OF HARRIS CORPORATION

%HARR'S o HM-7616

PRODUCTS DIVISION
" 2K x 8 PROM
mancr 1978 Preview

N _
Features Pinout
®  60ns MAXIMUM ADDRESS ACCESS TIME TOPVIEW-D P
® “THREE STATE” OUTPUTS AND A CHIP ENABLE INPUT J
a7 2a[Jvee
® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT
As[]2 23[JAs
TYPICAL
As[]3 22[]Ag
®  FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- C
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- Aslda 210NC.
AGE RANGES Az[]s 20[)cE
¢  INDUSTRY'S HIGHEST PROGRAMMING YIELD A2[0s 19[JA10
e  PIN COMPATIBLE WITH THE 2716 A 18pIN.C.
Ao(]s 17[Jog
019 16[J07
Description oz[J10 15[]0g
oz 14[Jos
HM-7616 is a fully decoded high speed Schottky TTL, 16,384 bit Field ano[f12 13104
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 L ic S bol
selectively programmed for a logical "’0” in any bit position. : ogic oymno
The nichrome fuse technology used is the same as all other Harris Bipolar E
PROMs and the JAN approved MIL-M-38510/201 PROM. Ao ;d
. . A ] |
The HM-7616 contains test rows and columns which are in addition to A;_ L___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 — — 02
— . A7 — —o0O
There is a chip enable input on the HM-7616. CE low enables the device. ﬁs — ——Og
9 —
A10 —
Functional Diagram
(19)(22)(23)(1)(2) (3) (4)
A10 AgAgA7AgA5 A4
7 ROW ADDRESS
BUFFERS
0 0
. .
128 x 64 . 10f128 F-_‘ 128 x 64
MEMORY . ROW . MEMORY
ARRAY . DECODER . ARRAY
127 27
15 5 0 1 o 15,
o 15 of 0 15[ Io 15] Io ] ]15 o[ [1 [ l 5 o]
:017! 4 10t16 L] 1ot16 11 10f18 1 1oe1s 1of 16 ] 10f16 1518 1016
A‘ o] °°"U"‘s"s JcoLumn|JcoLumn |coLumn(|coLumn coLumn{ JcoLumn] Jcorumn]JcoLumn
275)] APPRESS =—pecopE [ pecope [ | pECODE[DECODE pecope [ pEcoDE []pEcoDE [ pECODE
A3.5)] BUFFERS | | | |
_ (_z% cHIP |
CE ENABLE |—§ OUTPUT BUFFERS OUTPUT BUFFERS
LOGIC }—
o (10)] an] 3)] (28) = Vee 8] s e 7]
(o} o, (12) = GND o
1 02 03 4 @1) = N.C. 5 Os 07 Og
(18) =N.C.
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ABSOLUTE MAXIMUM RATINGS

Specifications HM-7616

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

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 35%, TA = 00C to +750C)

HM-7616-2 (Vce = 5.0V 110%, 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 0" - -50.0 ~-250 MA VIL = 0.45V

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

ViL Voltage “Q" - 15 0.8 \% VCC = VCC Max.
VOH Output 1 24* 3.2 - \Y I0H =-2.0mA, VCC = VCC Min,
VoL Voltage 0" - 0.35 0.50 \Y oL = +16mA, VcC = Vce Min.
IOHE Output Disable "1 - — +40 MA VOH, VCC = VCC Max.
IOLE Current 0" - - -40*% MA VoL = 0.3V, Vcc = Vce Max.
VCL Input Clamp Voltage - - -1.2 \% IIN = -18mA

108 Output Short Circuit, -15 - -100 mA VOUT = 0.0V, One Output at a

Current Time for a Max. of 1 Second
icc Power Supply Current - - 180 mA Ve = 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%
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 - 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Ta =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF Vce =5V, VIN = 2,0V, f = 1TMHz
couTt Output Capacitance 10 pF vVee =5V, VouT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

) ]
H VIH ! VIH
ADDRESSES K 1.5V : e Skusv A5y

‘V"_ ---_-f - — - ——VIL

i i i

1 ] 1

1 1 ]

VOH 1 i -
OUTPUTS 15V OUTPUTS D— T.S.

! vou P :

—] TAA !.—- —.! TEA !.— — TEA !—-—
] N 1 1 ]

tr, tf < 5ns
A.C. TEST LOAD

Vee

30082
PROM .
OUTPUT O TEST POINT

60082 30pF*

* Includes jig & probe
total capacitance
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HARRIS HM-76160/161

SEMICONDUCTOR

PRODUCTS DIVISION 2K X 8 pROMS
HM-76161 — “Three State’’ Outputs

marcw 1078 Preview HM-76160 — Open Collector Outputs

Features Pinout

X M ADDRE CCESS TIM
60ns MAXIMU DDRESS A SS E TOPVIEW-D | P

e “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND THREE CHIP
e  ENABLE INPUTS V,
A7 24[]vee
e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT
TYPICAL , As[2 23[JAg
e FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- As(]3 22[]Ag
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- A4[]4 210JA10
AGE RANGES 3]s 20016,
¢  INDUSTRY'S HIGHEST PROGRAMMING YIELD Azle 19[JCcE2
AQ7 18[]JCE3
Ao[s 17[J0s
Description 010e 16107
o210 15[]06
oz[n 14[]0s5
The HM-76160/161 are fully decoded high speed Schottky TTL 16,384 GNp[12 13[J0a

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 [ogic Symbol
selectively programmed for a logical ’0” in any bit position.

The nichrome fuse technology used is the same -as all other Harris Bipolar

PROMs and the JAN approved MIL-M-38510/201 PROM. . P
CE
The HM-76160/161 contain test rows and columns which are in addition Ag: L — 04
to the storage array to assure high programmability and guarantee para- ﬁ' — — 02
metrics and A.C. performance. The fuses in these test rows and columns Agj :8-3
are blown prior to shipment. 24 — — Os
. . == 5 — — O
There are three chip enable inputs on the HM-76160/161. CEq low, Ag — ——og
CE2 high, and CE3 high enables the device. ﬁg - — 08
Ag —
A10 —]
Functional Diagram
(21)(22)(23)(1)(2) (3) (4)
A10 AgAg A7Ag A5 Aq
7 ROW ADDRESS
BUFFERS
[}
[ 0|
.
128 x 64 . 128 x 64
MEMORY . MEMORY
ARRAY . ARRAY
.
27|
5 0 1 o 15
" _T1 [ lo 1% $ 15| lo 15| . l'l5 ol ] ’5 ol |1s oI ]
a2} L" ] 10f16 | ] 10f16 [: 10f16 | | 10f16 1016 | | 10f16 : 10116 | | 10f16
g 18] SOLUMN [ JcoLumn | JeoLumn | JcoLumnJcoLumn coLumn | JcoLumn| JcoLumn] JcoLumn
2-5)] APPRESS 1pecopE [ | pEcopE [ DECODE [ DECODE DECODE (| DECODE [|DECODE {{ DECODE
A3.8)) BUFFERs || | L u
i i e i ——
as] _cHIP n
CE2 ENABLE OUTPUT BUFFERS OUTPUT BUFFERS
ce;18Y Locic
o) (1o anf 03] wa|  us) )] an|
] 02 03 04 (24) = Vge Os Og 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 (Opérating) HM-76160/161-5 (Vg = 5.0V 5%, TA = 00C to +750C)
HM-76160/161-2 (Vgg = 5.0V ¥10%, TA = -550C to +1250C)
Typical Measurements are at TA = 250C, Vcc = +56V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

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

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

VIH Input Threshold '1" 2.0 1.5 - Vv Vcce = Vee Min.

ViL Voltage Q" — 1.5 0.8 A\ VCC = VCC Max.
VOH Output "1 2.4% 3.2* - \ I0H = -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* MA VoL =0.3V, VcC = VCC Max.
VcL Input Clamp Voltage - - -1.2 A\ IIN = -18mA

10s Output Short Circuit -15* - -100* mA VOUT = 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 - 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Ta =250C

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

] ]
! VIH CEq : : VIH
ADDRESSES XK1sv S 1.5v ¥K1.5v

ViL CE2, CE3 ! viL

\ i 1

] ) 1

v b :

oM

oUTPUTS SEisv ourputs——'f——CDi— TS,

! voL P !

—e] TaA ll—— '—’ll TEa 'l‘ =1 TEa ',

] 1 ) 1
ty, tf < Sns

A.C. TEST LOAD

Vee

30002

PROM

OUTPUT Oox TEST POINT

60082 30pF*

* Includes jig & probe
total capacitance
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-7620A/21A

512 x 4 PROM

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

DECEMBER 1977

Features Pinouts

® 45ns MAXIMUM ADDRESS ACCESS TIME

TOP VIEW - DIP
® “THREE STATE” OR OPEN COLLECTOR OUTPUTS

. ]
® SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE as ] 1 16 [ vee
PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR
RELIABILITY. A55 2 15 [0 A7
INPUTS AND OUTPUTS TTL COMPATIBLE Ay s 14 [] 48
® FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- A3 4 ]
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- a5 12 :| 0y
AGE RANGES. .
A 6 O:
® INDUSTRY'S HIGHEST PROGRAMMING YIELD gu n Pz
A (o]
PIN COMPATIBLE WITH INDUSTRY STANDARD PROM’s AND ROM's. 0 o o
eno [] 8 9 [Joas
Description

The HM-7620A/21A are fully decoded high speed Schottky TTL 2048-

¢ v TOP VIEW — FLATPACK
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. /:6 1 16y Vee

These PROMs are available in 16 pin D.I.P. (ceramic or epoxy) and a - 5. —— 2 15 P—— A7

16 pin flatpack. A =—— 3 14 == Ag

A3 ———— 4 13 B—— GE

All bits are manufactured storing a logical 1" (positive logic) and can be Ag —— 5 12 ——= Oy

selectively programmed for a logical ’0"" in any bit position. Al —— 6 1 p=—= 02
. o Ay —— 7 10 f|=—— 03

The HM-7620A/21A contain test rows and columns which are in addition GNp /8 e f—— 04

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 PROM is intended for use in state of the art ultra high speed logic

systems. Ap — A8 Address Inputs

Nichrome fuse technology is used on these and all other Harris Bipolar
PROM's.

CE
01-04

Chip Enable Input
Data Outputs

Functional Diagram Logic Symbaol

A4 A5 Ag A7 Ag Ve = (16)
) (2 (1 (15) (19) GND = (8)
ADDRESS
BUFFERS
LI T T = _
CE—Q
. Ao —
ONE OF 32 . 32x64 A1—]
ROW . MEMORY
DECODER : ARRAY A2 — — 01
. A3— +—02
b Ag— —03
)
15[ lo 15] lo 15] ]o |5l lo As— —0a
Ag (5) = H Ag—I
A1(6) 1016 L] 10r16 L} 10F16 L} 10F 16 6
A2(7) COLUMN [} coLumN [} COLUMN COLUMN A7 —]
Az - - - Ag—

_ 3
[43]

-+

(9) (10) an
03 02

(12)
04
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Specifications HM-7620A/HM-7621A
ABSOLUTE MAXIMUM RATINGS

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

5.5V
-20mA
100mA

Storage Temperature
Operating Temperature (Ambient) -550C to +1250C
+1750C

Maximum Junction Temperature

-650C to +1500C

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-7620A/21A-5 (VcC = 5.0V 35%, Ta = 00C to +750C)
HM-7620A/21A-2 (Vce = 5.0V $10%, Ta = -550C to +1250C)
Typical measurements are at TA = 250C, Ve = +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 = 045V
VIH Input Threshold ‘1" 2.0 1.5 - \% VCCe = Vce Min.
ViL Voltage o — 1.5 0.8 v VCC = VCC Max.
VOH Output “ 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 0" - - -40 * HA VoL =0.3V, Vce = VcC Max.
VCL Input Clamp Voltage - - -1.2 \ lIN = -18mA
108 Output S.C. Current -16* - -100* mA VOouT = 0.0V
One Output Only for a Max.
of 1 Second
ICC Power Supply Current - 90 130 mA VcCC = VCC Max. All Inputs
Grounded

*“Three State” only

NOTE: Positive current defined as into device terminals.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7620A/21A -5 HM-7620A/21A -2
5V 6% 5V £10%
0°C to + 750C -550C to +1250C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time . - 45 - - 60 ns
TeA Chip Enable Access Time - - 25 - - 40 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPICITANCE: Ta =25°C

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 =5V, VouT = 2.0V, f= 1MHz
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SWITCHING TIME DEFINITIONS

ADDRESSES J@;v

ViH = 5..(1.5v

OUTPUTS

— TaA

PROM
OUTPUT

ViL

VOH
d1s5v OUTPUTS

VoL

—1 TEA
A.C. TEST LOAD
30092
ox TEST POINT
60092 30pF*
— * Includes Jig

and Probe Total
Capacitance
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SEMICONDUCTOR
PRODUCTS DIVISION 256 X 8 PROM
““Three State’’ Outputs

m HARRIS HM-7625R
UL

MAY 1978
Features Pinout
TOP VIEW — DIP
® 60ns MAXIMUM ADDRESS ACCESS TIME.
\J
® “THREE STATE” OUTPUTS WITH TWO CHIP ENABLE INPUTS. A3 24dVee
Aq]2 230 A2
@ SIMPLE HIGH SPEED PROGRAMMING PROCEDURE-ONE PULSE/BIT TYP- NcOds 22[1Aq
ICAL. ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. As4 21 :] Ao
® FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING :6[: 5 2oaCE1
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE 706 19 CE2
RANGES. o107 18[1STR
02008 17[]0g
® INDUSTRY’S HIGHEST PROGRAMMING YIELD. O3E 9 16 :] 07
0410 15[]0¢g
Ned1 14[J0s
GND[]12 13[NC
Description
PIN NAMES
. Ag - A7 Address Inputs
The HM-7625R is a fully decoded high speed Schottky TTL 2048-Bit 01 - Og Data Outputs
Field Programmable ROM in a 256 word by 8 bit/word format and is CEq’, CE2 Chip Enable Inputs
available in a 24 pin DIP (ceramic or epoxy). STR Strobe Input
All bits are manufactured storing a logical “1” (positive logic) and can be .
selectively programmed for a logical ““0” in any bit position. loglc SY”’bol
Nichrome fuse technology is used on this and all other Harris Bipolar CE, 0
PROMs. CEz — — 04
. . . .. STR —
The HM-7625R contains test rows and columns which are in addition to Ag — —02
the storage array to assure high programmability and guarantee parametric A — 83
and A.C. performance. The fuses in these test rows and columns are A — Og
blown prior to shipment. 22 ] ——Og
— b——- O
There are two chip enables on the HM-7625R. CE{ low and CE2 high 25'—‘ —0;
enables the chip. A§,-
Functional Diagram (24) = Vee
(12) = GND
(3), (11), (12) = NC
(21) 31
A (22) :
A —p .
(23), 5 10F32 | ¢ 32x64
h2 (1) Row ROW H MEMORY
Agﬁu ADDRESS — pcconer]| ¢ ARRAY
A2 ] BUFFERS | ) : '
) : !
0
—
of [ o I o [ ol biadfo Al ol fo oo
& 3 | | ] Up | | ||
ag-5L,] coLumn | | | ] u L - H
6) ] ADDRESS |
a7 -8 BUFFERS > B B B 1 i I 1
10F8_o !

COLUMN DECODERS

ceq {29 chr

(19) | ENABLE

CE2 LOGIC

sTRN18) STR output [ outpuT[]ouTPUT [ OUTPUT[| OUTPUT[] OUTPUT [ | OUTPUT[| OUTPUT
LATCH | LATCH |} LATCH [ LATCH || LATCH || LATCH L} LATCH || LATCH

o ® | (ir (10_)(])' e )] (162: an]
3 4

01 02 Os O¢ Og
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ABSOLUTE ‘MAXIMUM RATINGS

Specifications HM-7625R

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

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.. 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-7625R-5 (Vcc = 5.0V £ 5%, Ta = 00C to +75°C)
HM-7625R-2 (Ve = 5.0V £10%, Ta = -550C to +1250C)
Typical measurements are at TA = 250C, Ve = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

IH Address/Enable 1" - - +25 MA VIH = VCC Max.

L Input Current 0" - -50.0 -100(1) MA | VIL =045V

VIH Input Threshold "'1" 2.0 15 - Vv VCC = VCC Min.

ViL Voltage "o - 1.5 0.85 \Y VCC = VCC Max.
VOH | Output " 2.7(2) 33 = v I0H = -2.0mA, VcC = VCC Min.
VoL Voltage "o - 0.35 0.50 \% 10L = +16mA, VCcC = VCC Min.
IOHE Output Disable ‘1" - - +40 MA VOH, VCC = VCC Max.
IOLE | Current 0" - - -40 MA VoL =0.3V, Vcc = VCcC Max.
vVcL Input Clamp Voltage - - -1.2 \ IIN = -18mA

108 Output Short Circuit -20 - -70 mA | VOUT = 0.0V, One Output ata

Current Time for a Max. of 1 Second
Icc Power Supply Current - 135 185 mA VCC = VcC Max., All Inputs
: Grounded.

NOTE: Positive current defined as into device terminals.

NOTE(1): 1) =-150uA for -2
NOTE(2): vgy = 2.4V for -2

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7625R-5 HM-7625R-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 - 40 60 - 50 80 ns Latched or
TEA Chip Enable Access Time - 30 40 - 40 50 ns Transparent
TADH Address Hold Time V] -10 - 0 -10 - ns Latched Only
TCDH Chip Enable Hold Time 10 ] - 10 ] - ns
Tsw Strobe Pulse Width 30 15 - 40 15 - ns
TSL Strobe Latch Time 60 35 - © 80 45 - ns
TDL Strobe Delatch Time - - 40 - - 50 ns
TCcDS Chip Enable Set-Up Time 40 — - 50 - - ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE (1): TA =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA-CINCE Input Capacitance 8 pF vce =5V, VIN =2.0V, f= 1MHz
couT Output Capacitance 10 pF Vce =5V, VouT = 2.0V, f = 1IMHz
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SWITCHING TIME DEFINITIONS (Transparent Mode)

ADDRESSES

OUTPUTS

ADDRESS
CE,

CHIP ENABLE
CE2

STROBE

OUTPUT

v CE, v
H sV 1.5V IH
ViL CEz ViL
\Y OUTPUTS
R 4rY, OH — Ts.
VoL
— Taa — Tea |~ — Tea
NOTE: Strobe input must remain high throughout read cycle while in the transparent mode
SWITCHING TIME DEFINITIONS (Latched Mode)
| ViH
1.5V Xst
ViL
{-— Tcps —-f~— TADH
1.5V 15V SN
- ViL
Tsw*}-—TcDH Tco—-1
ViH
15V
_ ViL
TsL 1 ToL
€15V >—s.

PROM
OUTPUT

A.C. TEST LOAD

Vce
30002
Ox TEST POINT
6002 > 30pF*
-_ *Includes Jig

and Probe Total
Capacitance
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

)
U

HM-7629
256 x 8 PROM
“Three State’’ Outputs

MAY 1978
Features Pinout
TOP VIEW — DIP
® 70ns MAXIMUM ADDRESS ACCESS TIME.
® “THREESTATE  OUTPUTSWITH FOUR CHIP. ENABLE INPUTS.
® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT

TYPICAL. ASSURES FAST PROGRAMMING AND SUPERIOR RELI-
ABILITY.
® 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-7629 is a fully decoded high speed Schottky TTL 2048-Bit
Field Programmable ROM in a 256 word by 8 bit/word format and is

GND
PIN NAMES

Ag - A7 Address Inputs

01-- 0g Data Outputs

CE1, CEp, CE3, CE4 Chip Enable Inputs

(1) Pin 23 must be tied to Vg except
during programming :

available in a 24 pin DIP (ceramic or epoxy). (2) Internal Connection
All bits are manufactured storing a logical “1”" (positive logic) and can d loylc Symbol
be selectively programmed for a logical ““0” in any-bit position.
Nichrome fuse technology is used on this and all other Harris Bipolar g——g; OC
PROM:s. (o] - pm— —— 04
CE4 — — 02
The HM-7629 contains test rows and columns which are in addition to AQ— —— 03
the storage array to assure high programmability and guarantee para- :1'—‘ [ g4
metric and A.C. performance. The fuses in these test rows and columns Ag 02
are blown prior to shipment. As L 0y
_— e ’ A — — Og
There are four chip enables on the HM-7629. CE1 low, CE2 low, CE3 Ag —
high , and CE4 high enables the chip. A7
Functional Diagram
(24) =Vce A3 A4 A5 A6 A7 A8
(12) = GND (5) (4) (3) (2) (1) (23)
(22) = I.C. = Internal connection, recommended
to be left open circuited
(23) = Must be tied to Vg except during BUFFERS
programming
64 x 32 64x32
MEMORY ARRAY 63 pecoper |83 MEMORY ARRAY
l7 lo l‘r lo y lo l’/ lo l7 lo l7 lo 17 lo l‘/ lo
Ao —  oress [P 10Fs [ 10re || 10Frs [ 10Fs 10F8 [] 10Fs 10F8 || 10F8
A1 gurrers ¥ coL. H coL. »—1 coL. coL. cor.. H cou. co.. | cou.
A2 (6) — L] DEC. L DEC. DEC. DEC. DEC. = DEC. - DEC. DEC.
S T T ] |
CE2 (20)
CE3 (19)
CEe4 (18)
T (16) (15) (14) (13) (1 (10 (9)
0g 07 06 05 04 03 02 01
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Specifications HM-7629

ABSOLUTE MAXIMUM RATINGS

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

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

5.6V
-20mA
100mA

Storage Temperature
Operating Temperature (Ambient)

Maximum Junction Temperature

-650C to +1500C
0°C to +75C

+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-7629-5 (Vcc = 5.0V 5%, Ta = 00C to +750C)
Typical measurements are at Tp = 250C, Vgc = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

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

L Input Current "0 - -50.0 -250 MA VIL =045V

VIH Input Threshold "1"" 2.0 15 - \% Vcce = Ve Min.

ViL Voltage "o - 1.5 0.80 \Y VCC = VCC Max.
VOH Output 1 24 3.4 - \% 10H = -2.0mA, VCC = VCC Min.
VoL Voltage "0 - 0.35 0.45 \% oL = +16mA, VcC = VCC Min.
IOHE Output Disable ‘1" — - +100 MA VOH, VCC = VCC Max.
IOLE Current "o — — -100 MA VoL =0.3V, Vcc = VcC Max.
VCL Input Clamp Voltage — — -1.2 \ IIN = -18mA

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

Current Time 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.
*Enable current measured using only one enable input at

a time to disable the device.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7629-5
5V 5%
00°C to +75°C
SYMBOL PARAMETER MIN TYP MAX UNITS
TAA Address Access Time - 45 70 | ns
TEA Chip Enable Access Time - 30 40 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: T =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 12 pF VCcC =5V, VIN =20V, f=1MHz
CouT Output Capacitance 12 pF Vce =5V, VouT =2.0V, f = TMHz
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SWITCHING TIME DEFIN!TIONS

' ﬁ‘l & EEZ | '
H v . '
ADDRESSES K15V IH K1.5v 1.5V
Vi CE3&CEg4 A ]
P i
P :
V 1 1 1
OuTPUTS sy V°” outPurs———+—+K____ 1+ —
oL ' . '
—l Taa §°~ —1 Teal— — Teal—
1 ' ' '

A.C. TEST LCAD

Vee

30082

PROM

(o]
OUTPUT X TEST POINT

60052 30pF*

= * Includes Jig
and Probe Total
Capacitance
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SEMICONDUCTOR

PRODUCTS DIVISION 512 X 8 PROM

m HARRIS HM-7640A/41A

HM-7640A - Open Collector Outputs
APRIL 1978 HM-7641A - “Three State’’ Outputs

Features Pinouts

e  50ns MAXIMUM ADDRESS ACCESS TIME

e “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND FOUR CHIPS TOP VIEW — DIP
ENABLE INPUTS.

L4 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
Desczription

The riM-7640A/41A are fully decoded high speed Schottky TTL 4096-
Bit Field Programmable ROMs in a 512 word by 8 bit/word format and
arc 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. TOP VIEW — FLATPACK
. . . - v
Nichrome fuse technology is used on this and all other Harris Bipolar :7 I} Agc
PROM’s. w ——lllll [——
5 3 2 12423 2F—NC
. . . " A —]4 21f—=CE;
The HM-7640A/41A contain test rows and columns which are in addition A3 j—— & b
to the storage array to assure high programmability and guarantee para- A —6 Y —
metric and A.C. performance. The fuses in these test rows and columns A —7 18f——CE4
are blown prior to shipment. Ag —]8 17f—=0g
_ 01 —9 16— 07
There_are four chip enable inputs on the HM-7640A/41A where CEq, 0 —= '04:;1213;_‘: 15 Og
and CE2 low and CE3 and CE4 high enables the chip. O | ]I O
4
Functional Diagram
PIN NAMES

Ap - Ag Address Inputs

g2, 31 01 - 0Og Data Outputs
o H _— — X
:Tﬂ—b 6 [ 1ores | o - CEq, CEg, CE3, CE4 Chip Enable Inputs
@], FW [T row [ MEMORY
Ag-=Lb! ADDRESS —] neconen (53] ARRAY
Al ) BUFFeRs |} S
I H '
i -
0 7 0) 7 0 7 0| 7 1 7 0 7) 0 7| 0 7 0
i [ Lo d b o[ b d bl AL Ll o[] Logic Symbol
7) COLUMN [
ST H H j H
8) .| ADDRESS
A0 BUrrens H : H
10F8 AE
= COLUMN DECODERS ’ C_E 1~
1)
& 20) . . . . . . . CE20
CE3 (19) CEg3—]
CE4 (18) CEq ——01
A 02
() = PIN NUMBERS 00—
i Aq— —O3
12) = GND ——
(22)= NC Ag— —_04
© (10} ) 13) ( [ ) A3— o3
9) 10} m 13| 14) 15) (16) (17! -
01 02 03 04 05 s 07 og Agq— O6
Ag—] 07
Ag— —Og
Ay —
Ag—
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Specifications HM-7640A/41A
ABSOLUTE MAXIMUM RATINGS

‘Output or Supply Voltage (Operatihg) -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 indi d in the oper /

PSR P S, e an e . Ry .

sections of this specification is not implied. {While programming, foilow the programming specifications.}

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

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

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

e Input Current 0" - -50.0 -250 MHA ViL =0.45V

ViH Input Threshold 1" 2.0 1.5 - \Y VCC = VCC Min.

ViL Voltage 0" — 1.5 0.8 Vv VCce = VCC Max.
VOH Output " 24% 3.2* - Y I0H = -2.0mA, VCC = VCC Min.
VoL Voltage "o - 0.35 0.45 A" 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 \2 IIN = -18mA

l0s Output Short Circuit -15* - -100* mA VOUT = 0.0V, One Output at a

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%
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 - 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp =250C

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

VI EE-1 &Ez '

] 1
1 H ! ! \"
ADDRESSES K15V CHIP ENABLES 1.5V 1.5V H
Vi CE3& CEq ' ViL
H i i
1 ] [}
] ) ]
P !
ouTPUTS >¢r.sv OUTPUTS————r—CD—T.S.
! P :
—l TAan p— — Tea = — Tea =
' ' ' '

A.C. TEST LOAD

Vee

30002

PROM

OUTPUT Ox TEST POINT

60082 30pF*

* Includes jig & probe
total capacitance
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HARRIS HM-7640AR/41AR

SEMICONDUCTOR

PRODUCTS DIVISION ‘ 512 x 8 PROM

A DIVISION OF HARRIS CORPORATION HM-764OAR S open C°||ector OUtpUts
arriL 1978 Preview HM-7641AR - “Three State’’ Outputs

Features ' Pinouts
3 50ns MAXIMUM ADDRESS ACCESS TIME.

e "THREE STATE” OR OPEN COLLECTOR OUTPUTS WITH THREE CHIP N

ENABLE INPUTS. . TOP VIEW — DIP

® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT.

ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY.
® FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC-

A7

1
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 26 2 3:2
AGE RANGES. 543
Asld s [ CEy
®  INDUSTRY'S HIGHEST PROGRAMMING YIELD. Azfds als)
® LATCHED OUTPUTS. A2e gCEa
®  LOW INPUT LOADING. A1 Qg7 STR
Ao s ] 08
Description 0 o7
The HM-7640AR/41AR are fully decoded high speed Schottky TTL 4096 o %ge
Bit Field Programmable ROMsin‘a 512 word by 8 bit/word format and are GND 5

available in a 24-pin DIP (ceramic or epoxy) 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. TOP VIEW — FLATPACK

il

Nichrome fuse technology is used on this and all other Harris Bipolar
PROM:s.

The HM-7640AR/41AR contain test rows and columns which are in add-
ition to the storage array to assure high programmability and guarantee
parametrics 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-7640AR/41AR, 6E1, (_)Ez
low and CE3 high enables the chip.

HM-7640AR/41AR are 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.

111213 14 15|

=1 [

L . : PIN NAMES
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 Ag - Ag Address Inputs
input goes low the outputs will be latched in the high impedance state. If 01 -0Og Data Outputs
the device is in the latched mode the strobe input must be brought high to CE4, CEp, CE3 Chip Enable Inputs
allow the outputs to respond to new address or chip enable conditions. STR Latch Input
Functional Diagram Logic Symbal
Ag 2y ] &=
A’%P 6 :: 10F64 é 64x64 C—E1
Ag-=»{ ROW [—> > CE
3) ROW MEMORY 2 —0
:E ADDRess :: DECODER ’F.’ ARRAY CE3
a3y ] Eaa 1 STR 01
w ol I? ol I7 nl ‘7 ol I7 | 1] |o 7I |o 7[ To 7] 10 Ao —82
a8 73 H u H H Aq p——-03
AT > Sobhess i i i i N i Az 04
A0 == BUFFERS M M n M o A o
3 — —0U5
10F8_# i
- COLUMN DECODERS Ag e O
CEq
ez Ag ——i l——07
] Ag ——i —— Og
| A7 ——
str 18 ouTpPuT ] OUTPUT [T OUTPUT, ouTPurHouTPuTuourmTHomvurHourvur' Ag ——
LATCH LATCH LATCH LATCH LATCH LATCH LATCH LATCH LATCH
o ao] @ 3] e as)| 6] o]
[J] 02 03 () Os O¢ 07 Og
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Specifications-7640AR/41AR
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 prog ing specifications.)

HM-7640AR/41AR-5 (Vg = 5.0V 5%, TA = 00C to +750C)
HM-7640AR/41AR-2 (Ve = 5.0V + 10%, TA = -550C to +1250C)
Typical measurements are at TA = 2560C, Vg = +5V

D.C. ELECTRICAL CHARACTERISTICS (Operating)

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

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

e Input Current  "'0" - -50.0 -250 MA VIL =0.45V

VIH Input Threshold "1’ 2.0 15 - \" VCC = VCC Min.

ViL Voltage "o - 15 08 \% VCCe = Vce Max.
VOH Output " 2.4*% 3.2* - Vv I0H = -2.0mA, VCC = VCC Min.
VoL Voltage Q" - 0.35 0.45 v IoL = +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 v lIN = -18mA

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

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

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

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7640AR/41AR-5 | HM-7640AR/41AR-2
5V 5% 5v.X10%
09C to +75°C -559C to +1250C
SYMBOL PARAMETER MIN TYP | MAX MIN TYP [ MAX |UNITS TEST CONDIT.

TAA Address Access Time - 35 50 - - 70 ns Latched or
TEA Chip Enable Access Time - 30 40 - - 50 ns Transparent
TADH Address Hold Time 0 -10 - 0 -10 - ns Latched Only
TCDH Chip Enable Hold Time 10 o] - 10 0 - ns

Tsw Strobe Pulse Width 30 15 - 40 15 - ns

TSL Strobe Latch Time 60 35 - 80 45 - ns

TDL Strobe Deiatch Time - - 40 - - 50 ns

TCcDS Chip Enable Set-Up Time 40 - - 50 - - ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Ta =250C

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

CEy, CE
v v
ADDRESSES ;@w ' cHipenasLes 15V #{1.5v 1H
v

v
i CE3 L
Vv UTPUTS
OUTPUTS 1.5V v°” OUTPUTS | Ts.
oL
— TaA |~— v —1 Tea |~ —| Tea

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

SWITCHING TIME DEFINITIONS (Latched Mode)

ViH
ADDRESSES }Q-SV 15V Vi
i | Tcos TADH |
CE4, CE3 -
CHIP ENABLES 15V 15V
CE3 ViL
Tsw TcoH Tcp —
| ViH
STROBE 15V 1.5V 15V _\1_5\\//
I
TsL TpL |~
OUTPUTS 1.5V ‘ > TS
Taa |
A.C. TEST LOAD
Vee
30082
PROM
POINT
ouTtpuT ©X TEST PO
60082 30pF *

* Includes Jig and Probe
Total Capacitance
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HARRIS

. SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

MARCH 1978

Features

® 50ns MAXIMUM ADDRESS ACCESS TIME.

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

e SiMPLE HiIGH 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-7642A/43A are fully decoded high speed Schottky TTL 4096-
Bit Field Programmable ROMs in a 1K words by 4 Bit/word format with
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
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.

Nichrome fuse technology is used on this and all other Harris Bipolar
PROM:s.

The HM-7642A/43A contains test rows and columns which are in addi-
tion to the storage array to assure high programmability and guarantee
parametrics 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-7642A/43A. C.—E1 and (ﬁz
low enables the chip.

Functional Diagram

3) &3
Ag e |
.
.
As (2) :
.
(1) :
As, 10F6s | o
ROW | 4096 BIT
PRNGLL DECODE| « MEMORY ARRAY
.
.
Ag (16) :
. NOTE: Physical bit
Ag (15) * positions for columns
I o o e v e ] are as follows:
eseccs e .o
05, Ogq = (0 —=15)
(4)
04, 03 =(15,0 —14)
A3 _:—‘ 64 TRANSMISSION GATES 1 3
.
Az (7)
coﬁman () = PIN NUMBERS
(6) J (18) = Vge
DECODE
M (9) = GND
A (5)

ce.\8] cHIP
ff‘>—‘(1o, ENABLE |

CE2>— Loaic

OUTPUT BUFFERS

m;l (13)l (12)l (11)l
01 02 03 04

HM-7642A/43A

1K x 4 PROM

HM-7642A - Open Collector Outputs
HM-7643A - “Three State’’ Outputs

Pinout

TOP VIEW-DIP

6 18{1Vee
As[]2 17[] A7
Asl]3 16[] A8
Az[]a 15[] A9
Aol'js 14[]01
a1[]e 13[] 07
Az2[]7 12[]03
CE1[]s 11[] 04

GND (9 10[] CE3

TOP VIEW—FLAT PACK

As Vee
As Ay
Ag SSXYf32 1 1817, 5 ISSSSSIS A
A3 S| 4 15 SIS Ag
Ap SNy 5 14 KSSSSSSXS 0
A1 SN 6 13 ASSNSSSX 02
A SS78 9 10 11! 2JSSIISKX 0

CEq ANANANNNRY s s RSSRESSs 04
S N — CEy

GND SSSSUSISRERNY

Ag - Ag
01-04
CEy, CE2

PIN NAMES

ADDRESS INPUTS
DATA OUTPUTS

CHIP ENABLE INPUTS

Logic Symbol

CEy —of
CE; —9
Ay —
A
A2 —rf
A3 —
A4 —il

Ae
Asg

Ag ——
A7 —
Ag —
Ag —

l— 04
f——-02
}—-203
e Og
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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 +17560C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’’ may cause permanent damage to the device. These
are stress oniy ratings and functional operation of the device at these or at.any other conditions above those indicated in th ati

o st
weratiornai
sections of this specification is not implied. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7642A/43A-5 VG = 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

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

L Input Current  "'0" - -50.0 -250 MA ViL =045V

VIH Input Threshold 1" 2.0 156 - \ Vce = Vee Min.

ViL Voltage 0" — 1.5 0.8 \Y VCe = VCC Max.
VOH Output " 24* 3.2* - \Y I0H = -2.0mA, VCC = VCC Min.
VoL Voltage 0" - 0.35 0.45 \% oL = +16mA, VCC = VCC Min.
IOHE Output Disable “'1” - - +40 MA VOH, VCC = VCC Max.
I0LE Current Q" — - -40* MHA VoL = 0.3V, VcC = VcC Max.
VcL Input Clamp Voltage - - -1.2 \"2 N = -18mA

10s Output Short Circuit -15*% - -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%
0°C to +75°C -550C to +1259C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 35 50 - - 70 ns
TEA Chip Enable Access Time - 25 30 - - 40 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp =250C

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

] AE. PE ] 1
H VIH CEq,CE2 ' —r— ViH
ADDRESSES K 1.5V chip ENABLES 1.5V ¥isv
VIL . ! + ViL
i i i i
1 1 1 []
P L
VOH
OUTPUTS SC1sv outPuts———+—K 1 W—Ts
! voL P :
— Tan — — Tea — — Tea I~
1 1 1 1

A.C. TEST LOAD
Vee
30092
PROM
OUTPUT Ox TEST POINT

60082 30pF*

"|

* Includes jig & probe
total capacitance
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HARRIS HM-7642P/4 3P

SEMICONDUCTOR

PRODUCTS DIVISION 1K x4 PROM

HM-7642P - Open Collector Outputs
marcH 1978 Preview HM-7643P - “Three State” Outputs

Features , Pinout

® 50ns MAXIMUM ADDRESS ACCESS TIME.
® “THREE STATE” OR OPEN COLLECTOR OUTPUTS, A POWER DOWN
INPUT, AND A CHIP ENABLE INPUT. Ag E 1 ™ =

TOP VIEW — DIP

® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. 'ep vee
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. As[]2 17[0A2
® FAST ACCESS TIME FOR WORST CASE N2 SEQUENCING OVER COMM- A
ERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 4[]3 16[]Ag
® INDUSTRY'S HIGHEST PROGRAMMING YIELD. A3[]a 15[] Ag
Description Ag lj 5 14[] 0
The HM-7642P/43P are fully decoded high speed SchottkyTTL 4096-Bit A1[e 13[]oz
Field Programmable ROMs in a 1K words by 4 bit/word format with open A2[17 12 :103
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 :]04
flat pack.
P anp o 10[1PD

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

Nichrome fuse technology is used on these and all other Harris Bipolar TOP VIEW — FLAT PACK
PROMs.

The HM-7642P/43P contains test rows and columns which are in addi-
tion to the storage array to assure high programmability and guarantee
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 PD1is low. ~

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

PD1 low enables the device.
Ap-Ag ADDRESS INPUTS

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

Functional Diagram

@ 63
0
.
.
.
. -
: Logic Symbol
.
10F64 | o
ROW | o 4096 BIT
A7 DECODE| « MEMORY ARRAY
As, .
. NOTE: Physical bit
A, | positions for columns PD ——
] ok......-..-.....[ are as follows: CE —a
a4 . 64 TRANSMISSION GATES 01,03 =(15,0 14) Ao
, : 0o, 04 = (0 — =15) A —
az>2 — 1016 A2 —— O
® coLuMNJ () = Pin Numbers A3 — |——02
Aq DECODE (18) = Ve Aag 03
) (9) = GND Ag ——— Oa
Ao A ——] —
] A7
Ag ——
POWER Ag —

(10)
PD>—— DowN -——'————I OUTPUT BUFFERS
LoGic
(wl m)‘ (1z)l (n)l
01 02 03 04
— (8 CHIP
CE)— ENABLE

LoGic
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Specifications HM-7642P/43P

ABSOLUTE MAXIMUM RATINGS

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

5.5V
-20mA
100mA

Storage Temperature

-650C to +1500C

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.
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 prog

ing, follow the programming specifications.)

+1750C

These

D.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7642P/43P-5 (VCC = 5.0V 15%, TA = 00C to +750C)

HM-7642P/43P-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

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

1L Input Current 0" - -50.0 -250 MA ViL =045V

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

ViL Voltage Q" - 1.5 0.8 v VCC = VCC Max.
VOH Output "1 2.4% 3.2* - Y I0H = -2.0mA, VCC = VCC Min.
VoL Voltage "o - 0.35 0.45 Vv oL =+16mA, VCC = VCC Min.
IOHE Output Disable “'1" - - +40 MA VOH, VCC = VCC Max.
IOLE Current 0" - - -40* MA VoL =0.3V, Vcc = VCcC Max.
veL Input Clamp Voltage - - -1.2 " IIN = -18mA

10s Output Short Circuit -15* - -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-7642P/43P-5

HM-7642P/43P-2

5V 15% 5V £ 10%
09C to +75°C -560C to +125°C
SYMBOL PARAMETER MIN | TYP MAX MIN TYP I MAX UNITS
TAA Address Access Time - 35 50 - - 70 ns
TpA Chip Disable Access Time - 25 30 - - 40 ns
Tpu Chip Power-Up Access Time - 80 100 - - 150 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Ta =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF VCce =5V, VIN = 2.0V, f = 1MHz
CouTt Output Capacitance 10 pF vce =5V, VouT = 2.0V, f = 1MHz

2-45



ADDRESSES

OUTPUTS

SWITCHING TIME DEFINITIONS

: v CE & PD
1.6V H
' vViL
]
]
Vv
1.5V OH OUTPUTS
! VoL
TAA !.._
]
A.C. TEST LOAD
Vee
30092
PROM
OUTPUT Ox
60052
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1

é

_’! TEAIi‘_

1
-—>! TDA
v TPU '

TEST POINT
30pF*

*|ncludes Jig
and Probe Total
Capacitance
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

MARCH 1978

Features -

®  50ns MAXIMUM ADDRESS ACCESS TIME
®  ACTIVE PULL-UP OUTPUTS

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

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

L] INDUSTRY’S HIGHEST PROGRAMMING YIELD

. LOW PIN COUNT FOR MAXIMUM DENSITY

Description

The HM-7644A is a fully decoded high speed Schottky TTL 4096-Bit
Field Programmable ROM in a 1K word by 4 bit/word format with active
pull-up outputs. This PROM is available in a 16 pin DIP (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.

Nichrome. fuse technology is used on this and all other Harris Bipolar
PROM:s.

The HM-7644A contains test rows and columns which are in addition to
the storage array to assure high programmability and guarantee para-
metrics and A.C. performance. The fuses in these test rows and columns
are blown prior to shipment.

Functional Diagram

-]
w

(3)
Aq D
.
.
As .
.
.
Ae 10F64 | o
ROW . 4096 BIT
A7 DECODE | « MEMORY
. ARRAY
.
.
Aa .
.
Ag ¢
o
“eeeessescecccsasn
A3 4) -
. 64 TRANSMISSION GATES
o
PN
10F 16
© COLUMN () = Pin
A1 DECODE Numbers
(16) = Vce
PN (8) = GND
NOTE: Physical bit OUTPUT BUFFERS
positions are as follows: (121 (11i (1o,l (s,r
04,03 =(15, 0-— 14)
13 01 02 03 04

03, 04 = (0 —=15)

HM-7644 A

1K x 4 PROM

Active Pull-up Outputs

Pinouts

TOP VIEW — DIP

Ae
Asg
Agq
A3
Ao
A1
A2

GND

TOP

—_—
gr 160 Vee
0Oz 15jA7
Os 14bA8
e 13;]Ag
Os 12[] 04
Oe 1] 02
0z 10[]03

8 9[] 04

VIEW — FLATPACK

Ae =7 1ex==VcC
Ag —H2 15E—3A7
Ag—3 14— Ag
Az —H4 13— A9
Ag —5 12F==01
I —" 11F=—=02
Ay =7 10—=03

GNDE=/8 = 9/=m04

PIN NAMES

Ap-Ag Address Inputs
01-04 Outputs

Logic Symbol

Ao——
Aq—ri
AQ e
Az
Ag—i
Ag =l
Ag=—1
Ag—]
Ag—i
Ag=—i

p— 01
p—03

b Og
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ABSOLUTE MAXIMUM RATINGS

Specifications HM-7644A

OAIITION.
CAUTIUIN

Caccne mhi—oo sk oo Hioas f o 4o ok
OiF€sses auoveé Uiose 1istea unaer e

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

5.5V

-20mA
100mA
A b o B ey gy
ADSOIULe vigaxnmuin natvngs may Cause permanent aaimage to tne gevice,
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.)

Storage Temperature

-650C to +1500C

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

+1750C

These

D.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7644A-5 (Vcg = 5.0V £ 5%, TA = 00C to +750C)

HM-7644A-2 (Vcc = 5.0V.£10%, Ta = -550C to +1250C)
Typical measurements are at TA = 250C, Vcg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
HH Address Input 1" - - +40 MA | VIH = VCC Max.
118 Current "o" - -50.0 -250 MA ViL =045V
VIH Input Threshold ""1"* 20 1.5 - \ Vcce = Ve Min.
ViL Voltage "o - 1.5 08 \% VCC = VCC Max.
VOH Output " 24 3.2 - \Y I0H = -2.0mA, VCC = VCC Min.
VoL Voltage "o - 0.35 0.45 \" oL =+16mA, VCC = VCC Min.
VCL Input Clamp Voltage - - -1.2 \% 1IN = -18mA
108 Output Short Circuit -15 - -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 termiinals.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7644A-5 HM-7644A-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 - 35 50 - - 60 ns

CAPACITANCE: T =250°C

A.C. limits guaranteed for worst case N2 sequencing.

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CiINA 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

v
ADDRESSES XKsv H
ViL
Vv
OUTPUTS S5V OH
VoL
—! Taa [~

A.C. TEST LOAD

Vee

30092

PROM Ox TEST POINT
OUTPUT

60052 30pF*

— *Includes Jig
and Probe Total
Capacitance
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m HARRIS HM-7645

SEMICONDUCTOR

PRODUCTS S10
A DIVISION OF uARRlsD:o\::oRlAnoNN 1 K X 4 P R O M

T e “Three State’” Outputs
marcH 1976 Preview

Features Pinout

® 50ns MAXIMUM ADDRESS ACCESS TIME
® "THREE STATE” OUTPUTS AND FOUR CHIP ENABLE INPUTS

TOP VIEW-DIP

® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. As 1 20 Vee
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. A Ha
® FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- 5142 19p1A7
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- Asl3 18[1A8
AGE RANGES.
INDUSTRY'S HIGHEST PROGRAMMING YIELD. Asl]a 17[J A9
2142 PINOUT CE2[]s 16[ ] CE3
Description Ao[s 15[]01
The HM-7645 is a fully decoded high speed Schottky TTL 4096 Bit : a7 ‘4j°2
Field Programmable PROM in a 1k word by 4 bit/word format with As[]8 13[]03
"Three State”” outputs. This PROM is available in a 20 pin DIP (ceramic — o 12 304
or epoxy) and a 20 pin flat pack. CE1
GND10 11[ACEg

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

Nichrome fuse technology is used on this and all other Harris Bipolar
PROM:s.

The HM-7645 contains test rows and columns which are in addition to
the storage array to assure high programraability and guarantee para-
metrics 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-7645. -CTL CE3 low and
CE9, CE4 high enables the chip.

Functional Diagram

A 13, PIN NAMES
@ . Ag-Ag  ADDRESS INPUTS
s> : 01-04  DATAOUTPUTS
" . CE4, CE3 CHIP ENABLE INPUTS
o I = PP
ROW | o 4096 BIT CEp, CEq
A.,)ﬂ{:: DECODE| « MEMORY ARRAY
.
N — . Logic Symbal
.
As)“—n[_}:: | | & —d
0 l CE2
A:}‘—"—E_JI: o CcEg —| L— o0
. 64 TRANSMISSION GATES Ao
.
(8) Aq — 02
2> H
10F 16 B . . A2
P COLUMN NO-T‘E. Physical bit A3 03
A-O—:h DECODE positions for columns Ay ——]
are as follows: As }——— 04

M)ﬁ{—l: 04, 03 = (15,0 —=14) Ag
A7

05, 04 = (0 —=15)

Ag
CEr ::: CHIP () = Pin Numbers he
(%‘Egz)M Er&;"f —'L OUTPUT BUFFERS | (20) : Vee
ceg L) (15)l (14»‘ “3I (1z)l foy>ane
09 02 03 [N
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ABSOLUTE MAXIMUM RATINGS

Specifications HM-7645

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

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-7645-5 (Ve = 5.0V 5%, TA = 00C to +750C)

HM-7645-2 (Vcc = 5.0V £ 10%, TA = -550C to +1250C)

Typical Measurements are at TA = 250C, Vcc = +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 =045V

VIH Input Threshold 1" 2.0 15 - A Vcce = Vce Min.

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

108 Output Short Circuit -15 - -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.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7645-5 HM-7645-2
5V ¥5% 5V ¥10%
0°C to +75°C -550C to +1250C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 35 50 - - 70 ns
TEA Chip Enable Access Time - 25 30 - - 40 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp =250C

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

; v

ADDRESSES K 1.5V V'“

= VIL
VOH

OUTPUTS >€15v o
] VoL

— TAA !.—-
1

CEq, CE3

]
H ]
cHIP ENABLES K15V 1.5V

CE2, CE4

ﬂ

OUTPUTS

— Tea l— —

A.C. TEST LOAD

Vce
30092
PROM
OUTPUT Ox TEST POINT
60082 30pF*
- * Includes Jig

and Probe Total
Capacitance
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HARRIS HM-7645P

SEMICONDUCTOR

PRODUCTS DIVISION 1K x 4 PROM

A DIVISION OF HARRIS CORPORATION

. “Three State’’ Outputs
MARCH 1978 Pl’e view

Features Pinouts
¢ 50ns MAXIMUM ADDRESS ACCESS TIME
¢ “THREE STATE” OUTPUTS AND FOUR POWER DOWN INPUTS TOP VIEW - DIP
e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY Ag E1—VTO:| v
® FAST ACCESS TIME - FOR WORST CASE N2 SEQUENCING OVER COM- cc
MERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES A5E 2 19:] A7
¢ INDUSTRY'S HIGHEST PROGRAMMING YIELD ' E 3 18 :] Ag
e 2142PINOUT
. e A
Description _ s+ 1704
i - , P5o[]s  16[1PD3
The HM-7645P is a fully decoded high speed Schottky TTL 4096-Bit
Field Programmable ROM in a 1K by 4 bit/word format with ‘“Three AOE 6 15[] 01
State” outputs. 'This PROM is available in a 20 pin DIP (ceramic or Aq E‘ 7 14:]02
epoxy) and a 20 pin flatpack. A
. . L. . 8 (o]
All bits are manufactured storing a logical ‘1" (positive logic) and can be 20 130103
selectively programmed for a logical ““0’ in any bit position. PD1[]9 12[] 04
Nichrome fuse technology is used on these and all other Harris Bipolar GNDO10 113 PDg
PROM'’s.
The HM-7645P contains test rows and columns which are in addition to TOP VIEW - FLATPACK
the storage array to assure high programmability and guarantee para-
metrics and A.C. performance. The fuses in these test rows and columns Ag — —1 Vce
are blown prior to shipment. As—]7 120 19— Az
. . - Aar—]3 18 Ag
There are four power down inputs on the HM-7645P which are similar to A3 —]4 17 Ag
chip enables. The chip is enabled or disabled using the power down inputs Ff)g —5 16 PD3
where a disabled chip dissipates 30% of nominal power and the outputs go ’:0 e g 113 81
to a high impedance state. The chip is powered up (enabled) when PD1, A; —s 13 Og
PD3 are low, and PD2, PD4 are high. PDi—{9 _ 1011 04
GND ¢ 1PD4
Functional Diagram
N PIN NAMES
(3) e Ag-Ag Add
Aq . 0-Ag ress Inputs
: 01-0O4 Data Outputs
As, : PD1, FEZ' Power Down Inputs
. PDg, PDy4
As 10F64 | o —
ROW | . .
A7 DECODE | « MEMORY Logic Diagram
Ag .
Ag . NOTE: Physical bit PD1q
o positions for columns PDy ——O
cesscecccsssece e
@ ] l are as follows: PD3
0 ,03=(15,0—14 PD.
A3 ? 64 TRANSMISSION GATES g;, gi - 20——1 5 ) PE’\; —9 —01
PN A S
10F 16 Al 2
@ COLUMN 2
A1 DECODE A3 ——03
A4
Ao (6) Ag —04
Ag
Az
Ag
OUTPUT BUFFERS J Ag
(151 (14)‘ (13)l (1z)l
01 02 03 04
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Specifications HM-7645P

ABSOLUTE MAXIMUM RATINGS

Address/Enable Input Voitage
Address/Enable Input Current
Output Sink Current

Output or Supply Voltage (Operating) -0.3 to +7.0V
55V

-20mA

100mA

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

-650C to +1500C

+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-7645P-5 (Vcc = 5.0V 5%, Ta = 00C to +750C)

HM-7645P-2 (Vcg = 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 = V.CC Max.
I|'L Input Current  "'0" - -50.0 -250 MA ViL =045V
VIH Input Threshold ""1"* 20 1.5 - v VCC = Vce Min.
ViL Voltage "o - 156 0.8 \4 VCC = VCC Max.
VOH Output " 24 - 3.2 - \") I0H = -2.0mA, VCC = VCC Min.
VOL | Voltage "'o" - 0.35 0.50 Vv 1oL = +16mA, V.CC = 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
108 Output Short Circuit -15 - -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.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7645P-5 HM-7645P-2
5V 5% 5V £ 10%
0°C to +75°C -5650C to +125°C
SYMBOL 1 PARAMETER MIN l TYP ] MAX MIN T TYP I MAX UNITS
TaA Address Access Time - 35 50 - - 70 ns
Chip Power-Down
T - - - 40
PD Access Time e 30 ns

TPu Chip Power-Up Access Time - 80 100 - - 150 : s

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tpa = 250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA., CINCE Input Capacitance 8 pF Vee =5V, VIN = 2.0V, f = 1MHz
CouTt Output Capacitance 10 ) pF Vcec =5V, VOQUT =2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

ADDRESSES

OUTPUTS

PD4,PD3
ViL
stv POWER DOWNS 1.5V 1.5V
VoH —_— e
PDy, PDg
VoH
>¢1sv OUTPUTS
VoL
Taa Tpu —1 Tpo
A.C. TEST LOAD
Vee
3000
PROM Ox TEST POINT
OUTPUT
60052 30pF*
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

DECEMBER 1977

Features
® 60ns MAXIMUM ADDRESS ACCESS TIME

$ “THREE STATE” GUTPUTS 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

® PINCOMPATIBLE 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.

Nichrome 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. CE1q low and CE2
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

512 x 8 PROM

Pinout

TOP VIEW — D.I.P,

PIN NAMES
Ao — A8
_0O1-0s8
CE1 — CE2

STR

Address Inputs
Data Outputs

Chip Enable Inputs
Latch Input

Functional Diagram

Vee = (24)
GND = (12)

M=
A2322p1  ROW
A3—Lp! ADDRESS
Ag2L | BUFFERS

::(Ti. 3 . "I |7 0[ [7 ul I1 o[ —[7TI

)| coLumn i
A7-57 ] ADDRESS '4
As BUFFERS

1064 |} 64 x 64
Row |3 MEMORY
DECODER| & ARRAY

Ah Al Ll o1l

HIT

11

-
1

1
I

1
) -
- =-

10F8
COLUMN DECODERS

TE1-20L T e
19) | ENABLE
cepd LOGIC

TR (18) R OUTPUT [ | OUTPUT [T] OUTPUT [| OUTPUT || OUTPUT [ OUTPUT [T| OUTPUT [T| OUTPUT
s ST LATCH LATCH LATCH LATCH LATCH LATCH LATCH LATCH
9

2] @

ol | )] o] |
0y 02 o3 04

05 Og 07 Og

Logic Symbol

CEq1-O

CEx—

STR—
Ap—
Aq—
Ag—
Az—
Ag—
Ag
As]
Ay
Ag—
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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 progr ing specifi

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7647R-5 (V¢ = 5.0V 15%, TA = 0°C to +750C)
HM-7647R-2 (Vg = 5.0V *10%, T =-550C to +1250 C)
Typical measurements are at Tp = 250C, Vg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
IIH | Address/Enable “1” - - +25 MA | VIH=VCCMax.
he Input Current “Q - -50 -100{1) MA VIL = 0.45V
VIH | Input Threshold . “1” 2.0 15 - 4 VCC = VCC Min.
ViIL Voltage 0" “0” - 1.5 0.85 v VCC = VCC Max.
VOH | Output 1" 1 2.7(2) 3.3 - \ I0H = -2.0mA, VCcC = VcC Min.
VoL | Voltage 0" “o" - 0.35 0.50 . v 1oL = +16mA, VCC = VCC Min.
IOHE | Output Disable ‘1" - - +40 MA VOH, VCC = VCC Max.
IOLE | Current “0" “0" - - -40 MA VoL = 0.3V, VCC = VCC Max.
vcL Input Clamp Voltage - - -1.2 \% 1IN = -18mA
108 Output S.C. Current -20 - -70 mA ‘VOuUT = 0.0v
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 LA for -2
NOTE(2): VQH =24V for -2

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7647R-5 HM-7647R-2
sV 5% sV 10%
0°C to +75°C ~559C 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 - 0 -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
TDL Strobe Delatch Time . - - 40 - - 50 ns
TCDS Chip Enable Set-Up Time | 40 - - 50 - - ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CiNA. CINCE Input Capacitance 8 - | pF vce =5V, VIN =20V, f=1MHz
CouT Output Capacitance 10 pF Vce =5V, VouT = 2.0V, f= 1MHz
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SWITCHING TIME DEFINITIONS (TRANSPARENT MODE)

ViH CEy ViH
ADDRESSES 15V Vit 15v 1.5V

ViL

VoH

OUTPUTS > v OUTPUTS T.S.

| VoL

] Tea l’_ ——11AA‘———— TEAI‘—

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

SWITCHING TIME DEFINITIONS (LATCHED MODE)

| ViH
ADDRESS )l@.sv X8V ViL

— } Tcos -i‘ TADH
CE4 I ViH
CHIP ENABLE 1.5V | Xaisv ViL

CE2
Tsw~—i——TcDH Tcn—-|
. ViH
1.5V 1.5V 15V 15V
STROBE ViL
TsL i TpL
OUTPUT | 1.5V TS.
TaA ]
A.C. TEST LOAD
3000
PROM OUTPUT Ox TEST POINT
60052 30pF*

— *Includes Jig
- and Probe Total
Capaclitance
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HARRIS HM-7648/49

PRODUGTS DIVISION 512 x 8 PROM

A DIVISION OF HARRIS RPORATION HM—7648 _ open co'leaor OUtPUts
APRIL 1978 HM-7649 - “Three State’”” Outputs
Features Pinouts

® 60ns MAXIMUM ADDRESS ACCESS TIME TOP VIEW - D.1.P

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

Ao

® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT A1[]2

ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. a2l

® FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING Az[]s

OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE 3

RANGES. A4[]s

® INDUSTRY’S HIGHEST PROGRAMMING YIELD 01[]e

® PIN COMPATIBLE WITH THE 745472/73 0277

e LOW INPUT LOADING 03[s

P 0419

mon

Descriptio eNDE 10

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 24 pin D.1.P. (ceramic or epoxy) and a 24 pin flat pack.

Ao [ Vee
All bits are manufactured storing a logical “1’* (positive logic) and can be :1 2 120 :g._'nﬁe
. . upyer + . e 243 ——1A7
selectively programmed for a logical ““0’ in any bit position. Az —a 17 —=Ag
. Aq—5 16—As5
Nichrome fuse technology is used on this and all other Harris Bipolar 01—]6 15— GE
PROMs 09 —37 14—0g
’ 03 —8 1307
04 9 1011 12 06
The pinout is identical to the 74S472/73 PROM. GND I L 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.. perforr_nance. 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 Symbol
(18) 83
T« R :
{18) 10F 64 . 64 x 64
Ao oontes [ non | 4 CE—0
MG s , Ao— — o
[']
o b d b of b Jdbidl 45 Al ol o A1 —— 02
PO 3 ¥ 1] A o
@] coLumn 1 1] 1 ] 1 2— — 3
a :3::::: M : M M M Az — —— 04
mLUM:I%FEDODERs Ag— —— O5
- l >c . . . . . . . Ag— —— Osg
Ag — — O7
A7 — }— Og
Ag—
(6) (Y] 8) 9) 11 (12) (3) (14)
01 02 03 04 05 Og o7 Og
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: Specifications HM-7648/49
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 o

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 prog ing, follow the prog ing specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7648/49-5 (Vcc = 5.0V £5%, Ta =00C to +750C)
HM-7648/49-2 (Vg = 5.0V £10%, Ta = -550C to +1250C)
Typical measurements are at TA = 260C, Vo = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS © TEST CONDITIONS
"R Address/Enable ‘1" - - +25 MA VIH = VCC Max.
ne Input-Current “Q" - -50 -250 MA ViL = 045V
VIH Input Threshold "1 2.0 156 - v VcCce = Vce Min.
ViL Voltage "o - 1.5 0.80 \" VCC = VCC Max.
VOH Output e 24+ 3.2* - \% I0H = -2.0mA, VcC = VCC Min.
VoL Voltage "o - 0.35 050 \ lIoL= +16mA, VCC = VCC Min.
IOHE | Output Disable . 1" - o] +50 MA VOH, VCC = VCC Max.
IOLE | Current “0". - - -50 * : MA VoL:= 0.3V, VCC = VCC Max.
VcL Input Clamp Voltage - - -1.2 \" IIN-= -18mA
los Output S.C. Current -20* - -100* _mMA VourT = 0.0V
One Output Only for a Max.
of 1 Second
lce Power Supply Current - 120 170 mA VCC = VCC Max. All Inputs
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 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 - 55 60 - 50 80 ns
TeA Chip Enable Access Time - 20 40 - 30 50 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp =250C

SYMBOL PARAMETER MAXIMUM ~ UNITS TEST CONDITIONS
CINA. CINCE Input Capacitance 8 pF Vvce =5V, VIN = 2.0V, f = 1IMHz
CouTt Output Capacitance S 10 pF VCe =5V, VouT = 2.0V, f= 1MHz
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SWITCHING TIME DEFINITIONS

H ViH CE i f
ADDRESSES K15V v N5V 15V
H L H i
i i ; ;
' H H ' : '
H H : i ; i
OUTPUTS 1.5V OUTPUT __._4:3—
VoL : i d
H H ! : :
TAA H — TEA ft— —mi TEA F—
: ! : : i
H ' 1 ' .
H i
A.C. TEST LOAD
300Q
PROM
OUTPUT  Ox TEST POINT
600 30pF+
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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

DECEMBER 1977 Pfellm’”'a"y HM-7681 - “Three State’’ Outputs
Features : ; : Pinouts
®  60ns MAXIMUM ADDRESS ACCESS TIME ‘
e "THREE STATE” OR OPEN COLLECTOR OUTPUTS AND FOUR CHIP TOP VIEW—DIP
ENABLE INPUTS
® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. A7 24[] Vee
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. As[]2 23] A8
A A
® FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- sLs 20 _;
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- A4 4 2] Ty
AGE RANGES. A3 [Os 20[] CE2
A CE
¢  INDUSTRY'S HIGHEST PROGRAMMING YIELD 2446 19[] CE3
Ay 18] CEa
Description I nl 177 08
The HM-7680/81 is a fully decoded high speed Schottky TTL 8192/Bit O1l}e 16[] 07
Field Programmable ROM in a 1K word by 8 bit/word format with open 02 o 15[ 06
collector (HM-7680) or "Three State’” (HM-7681) outputs.. These 03 [n 1a[] 05
!f’IROM'sk are available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin GnD [h2 13[] 04
at 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.

Nichrome 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. .C_E1, 6E2 low,
and CE3, CE4 high enables the chip.

Functional Diagram PIN NAMES
(a) 63 NOTE: PHYSICAL BIT POSITIONS A0 — A9 Address Inputs
a5 . FOR CoLAAG ARk 4 FoLLOWE 01-08 Data Outputs
: 02,04, Og, Og—{15,0— 14) CE1, CE2, CE3, CE4  Chip Enable Inputs
PN :
.
@ .
As 10F64 | o 8192 BIT "
ROW | MEMORY Logic Symbol
A1) DECODE| o ARRAY
.
g N = B _
M CE
(22) . =1—0
Ag CEq—O
P CE3 —
(5) CE4 —— l—— 01
= . 128 TRANSMISSION GATES Apg— — 02
o L} P— |—— 03
A2 (6) AQ ] ——Og
10F 16 A3 Os
COLUMN — |
o) Ag—o L 0g
A DECODE () =Pin Numbers AG ——] l— O7
(24) = Vee Ag— —— Og
(8)
Ao i (12) = GND A7—
Ag—
AQ e
GEpy21l 9

CE-\(20) CHIP

CEp Y&

ce309) ENABLE OUTPUT BUFFERS ]
> el LoGic

cEgOU18) (g)lﬂoi ("l (13& (ui (15)l (wi (17i

o Og

102 03 04 Os Og O7
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ABSOLUTE MAXIMUM RATINGS

Specifications HM-7680/81

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

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

Storage Temperature -650C to +1500C

5.5V Operating Temperature (Ambient) -550C to +1250C
-20mA Maximum Junction Temperature +1750C
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-7680/81-5 (Ve = 5.0V 5%, TA = 00C to +750C)
HM-7680/81-2 (Ve = 5.0V $10%, TA = -550C to +1250C)
Typical measurements are at TA = 2560C, Ve = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
H 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 - \Y Vcce = Ve Min,
ViL Voltage “0" - 15 08 v Ve = Vce Max.
VOH Output " 24* 3.2* - V. I0H = -2.0mA, V¢ = Ve 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 "Q" - - -40* MA | VOL=0.3V,Vce = Vee Max.
vVcL Input Clamp Voltage - - -1.2 \% IIN = -18mA
108 Output S.C. Current -15* - -100* mA VouT = 0.0V
: 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-7680/81-5 HM-7680/81-2
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
TeEA Chip Enable Access Time - 30 40 - - 50 ns
A.C. limits guaranteed for worst case N2 sequencing.
CAPACITANCE : Tp =250C
SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance - 8 pF Vce =5V, VIN = 2.0V, f = IMHz
couT Output Capacitance 10 pF Vece =5V, VouT =2.0V, f= 1MHz
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SWITCHING TIME DEFINITIONS

vy CE1.TE2

ADDRESSES }QSV

CHIP ENABLES

VIL CcEgaCEq

OUTPUTS

VoH
>€15v vo, OUTPUTS

— TAA

PROM
OUTPUT

oL

A.C. TEST LOAD

30002
Ox TEST POINT
60082 30pF*
— * Includes Jig

Capacitance
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oS Ret HM-7680R/81R
A DIVISION OF HARRIS CORPORATION 1 K x 8 P R o M
. . HM-7680R - Open Collector Outputs

Features Pinouts
® 60ns MAXIMUM ADDRESS ACCESS TIME

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

TOP VIEW-DIP

»
d
3

<
[N
£

® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT As{2 A
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY asls AB

9
® FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- As[]a &
ING OVER COMMERCIAL AND MILITARY TEMPERATURES AND VOLT- —
AGE RANGES A3ls CE2
A2[0e CE3
® INDUSTRY'S HIGHEST PROGRAMMING YIELD Ay TR

1

® LATCHED OUTPUTS aol]s 0g
Description O1le 07
. . 0200 06

The HM-7680R/81R is a fully decoded high speed Schottky TTL 8192~ o3[ 05

Bit Field Programmable ROM in a 1K word by 8 bit/word format with 12

open collector (HM-7680R) or ‘“Three State’”” (HM-7681R) outputs. GND 04

These PROMs 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. A7 vee
. . : o A
Nichrome fuse technology is used on these and all other Harris Bipolar ﬁg Ag

PROM:s. Ag — CE;
: . . . A3 — CE

The HM-7680R/81R contains test rows and columns which are in addition A2 P CE§

to the storage array to assure high programmability and guarantee para- A1 STR
i d A.C f The fi in th d col Ao Og
metric an .C. performance. e fuses in these test rows and columns o) o
are blown prior to shipment. 02 01112 131415 06

There are three chip enable inputs on the HM-7680R/81R. CE1, CE2 low G'\?g gS
and CE3 high enables the chip. 4
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- A0 — Ag  Address Inputs
puts and chip enable inputs. If the device is disabled when the strobe 01— 08 Data Outputs

input goes low, the outputs will be latched in the high impedance state. |If E1, CE2, CE3  Chip Enable Inputs

the device is in the latched mode the strobe input must be brought high to STR Strobe
allow the outputs to respond to new address or chip enable conditions.
Functional Diagram Logic Symbol
o
agy il - NOTE: Physical bit positions
>_E: : for columns are as follows:
As)ﬁ{:): . 04. 03, O, 07—+ (0—=186)
. 05, 04, Og, Og—(15, 0 —=14)
ME 10Fes | o 8192 BIT CE
ROW | MEMORY 1
AL DECODE| o ARRAY C'E_z
. : el —01
weal = b 02
o | A1—] —03
S TTTETTIIITTITTEY | A2—] —04
A3z— 05
128 TRANSMISSION GATE A4 — Lo,
Ag— 6
Ag— —O07
() =Pin Numbers 2;: —O0s
(24) = v, o
(12) = GND Ag

OUTPUT BUFFERS
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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 i:: 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 (Vcg = 5.0V 5%, TA = 00C to +750C)
HM-7680R/81R-2 (Ve = 5.0V $10%, TA = -550C to +1250C)
Typical measurements are at TA = 250C, Vg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
1IH Address/Enable ‘1" - - +40 MA VIH = VCC Max.
e Input Current “0" - -50.0 -250 MA ViL =045V
VIH Input Threshold 1" 2.0 15 - v Vce = Vee Min.,
ViIL Voltage "0 - 15 0.8 v Vcce = Vee Max.
VOH | Output 1 2.4* 3.2* - v 10H = -2.0mA, VCC = VCC Min,
VoL Voltage “0" - 0.35 0.50 \'2 loL=+16mA, VCcC = VcC Min.
IOHE | Output Disable 1" - - +40 MA VOH, VcC = VcC Max.
IOLE | Current “0” - - -40* MHA VoL = 0.3V, Vce = VCC Max.
VCL input Clamp Voltage - - -1.2 v IIN = -18mA
108 Output S.C. Current -16* -2.5 -100* mA VOuUT = 0.0V
One Output Only for a Max.
of 1 Second
icc Power Supply Current - 130 170 mA Ve = VCC Max. All Inputs
Grounded

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

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7680R/81R-56 HM-7680R/81R-2
5V 5% 5V £10%
00C to +75°C -559C to +1250C
SYMBOL PARAMETER MIN TYP | MAX | MIN | TYP | MAX |UNITS TEST CONDIT.
TAA Address Access Time - 45 60 - - 80 ns Latched or
TEA Chip Enable Access Time - 30 40 - - 50 ns Transparent
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
TSL Strobe Latch Time 60 40 - 80 40 - ns
TDL Strobe Delatch Time - - 40 - - 50 ns
TCDS Chip Enable Set-Up Time 40 - - 50 - - ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Ta =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF vVce =5V, VIN = 2.0V, f= 1MHz
couT Output Capacitance 10 pF Vcec=5V,VouT=2.0V, f=1MHz
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SWITCHING TIME DEFINITIONS (Transparent Mode)

ViH CEq,CEp Vi
ADDRESSES 15V CHIP ENABLES 1.5V 1.5 ‘
ViL CE3 : ViL
VoH
OUTPUTS > 15v Ve, OUTPUTS TS
oL
—| Taa l—— Tea —1 TeEA

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

SWITCHING TIME DEFINITIONS (Latched Mode)

ADDRESSES 1.5V 1.5V VIL

| Tcos TADH l
CEq, Ez v Vin
CHIP ENABLES 1.5V 1.5V v
CE3 i
Tsw TcoH Tcp—
I ViH
1.5V 1.5V 1.5V Mv
STROBE - vViL
TsL ToL [=—
ouTPUTS 1.5V > TS.
Taa l

A.C. TEST LOAD

30082

PROM

EST P
OUTPUT 0x TEST POINT

60082 30pF*

*Includes Jig
and Probe Total
Capacitance
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(M) HarRis HM-7680P/81P

PRODUCTS DIVISION o 1K x 8 PROM

HM-7680P - Open Collector Outputs

AreiL 1976 Preview o HM-7681P - “Three State’” Outputs
Features , Pinouts

® 60ns MAXIMUM ADDRESS ACCESS TIME

e "THREE STATE” OR OPEN COLLECTOR OUTPUTS AND FOUR POWER TOP VIEW - DIP

DOWN INPUTS. ~
A7 2a[Jvee
® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT.
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. - Ae[Q2 23[] Ag
A
® FAST ACCESS TIME — FOR WORST CASE N2 SEQUENCING OVER COM- sQs 22[0 A9
MERCIAL AND MILITARY TEMPERATURE VOLTAGE RANGES. A4E 4 21 jPD1
. A
® INDUSTRY’'S HIGHEST PROGRAMMING YIELD. SE 5 20 jPD2
A2e 19[] PD3
Description A 18[17D,
The HM-7680P/81P is a fully decoded high speed Schottky TTL 8192- ~ ho[]s 17008
Bit Field Programmable ROM in a.1K word by 8 bit/word format with 0119 16[]07
open collector (HM-7680P) or "'three- state’’ (HM-7681P) outputs. -These 02010 15[ 06
PROM's are available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin o3[ 14[J0s
flatpack.
P ; o GND[}12 13[]04
All bits are manufactured storing a legical 1" (positive logic) and can be
selectively programmed for a logical 0" in-any bit position. .
Nichrome fuse technol ed on these and all other Harris Bipolar
PtIROIrv(I)s © technology is us il omer P TOP VIEW - FLATPACK

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 e chip is powered up (en-
abled) when PD{ and PD2 are low and PD3 and PD4 are high.

Functional Diagram

) % PIN NAMES
. 8192 BIT Ag - Ag Address Inputs
A5 . MEMORY _01 -Og Address Outputs
. ARRAY PD1, PD2, PD3, PD4 Power Down Inputs
he 10F 64 : () = Pin Numbers
ROW . (24)=vce
A i (2= ene Logic Symbol
. NOTE: Physical Bit Positions
Ag M For Columns Are As Follows:
. 01,03, 05,07 ~0 ~15
. 02, 04, 0, 0g 15,0 ~14
Ag o 8 PD{ ]
[ looo-yt-o-c-oo..-oo-. . PDg
A3 (5) = . Fﬁg‘—o
. 128 TRANSMISSION GATES P04 —O — 04
PN Ag — — O2
10F 16 Aq— — 03
- COLUMN Ay 0
DECODE
M : Az — Os
Aq — — 0
PN R — 03
Ag — — og
A7 —
Ag—]
OUTPUT BUFFERS Ag —]
(sbluoi (11l (13¢ (14)¢ (15)l (1s)l (17{

01 02 O3 04 O5 Og Oy Og
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Specifications 7680P/81P

ABSOLUTE MAXIMUM RATINGS

Output Sink Current

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

5.5V

-20mA
100mA

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

-650C to +1500C

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

+1750C

These

D.C. ELECTRICAL CHARACTERISTICS (Operating)

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

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

he input Current "0 - -50.0 -250 HA ViL = 045V

VIH Input Threshold ""1* 20 1.5 - \ VCC = VcC Min.

ViL Voltage "o - 1.5 0.8 \% Vce = Ve Max.
VOH Output "1 24* 3.2* - \Y I0H = -2.0mA, VCC = VCC Min.
VoL Voltage "o’ - 0.35 0.50 v foL = +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.
vVcL Input Clamp Voltage - - -1.2 \ IIN = -18mA

108 Output Short Circuit -15* - -100* mA VOUT = 0.0V, One Outputat a

Current Time 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-7680P/81P-5 HM-7680P/81P-2
5Visy 5V 10%
00C to +75°C ~-550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TaAA Address Access Time - 45 60 - - 80 ns
Chip P -D

TeD Ac::isso'l‘f‘ilze onn - 30 40 - T 50 ns
Tpy Chip Power-Up Access Time - 80 100 - - 150 ns

CAPACITANCE: Tp =250C

A.C. limits guaranteed for worst case N2 sequencing.

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

PD4, PD2
- ViH ViH
ADDRESSES 1.5V POWER DOWNS 1.5V 1.5v v
" I

ViL —_

PD3, PDy

: VoH :
OUTPUTS B4 VoL OUTPUTS—— — TS,
L
— Taa — TPu —{ Tpp
A.C. TEST LOAD
PROM
ouoT ox TEST POINT

30pF*

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

SEMICONDUCTOR
PRODUCTS DIVISION 1K x 8 PR O M
A DIVISION OF HARRIS CORPORATION
. HM-7680RP - Open Collector Outputs
9 P
el 1978 Preview - HM-7681RP - “Three State” Outputs
Features Pinouts
®  60ns MAXIMUM ADDRESS ACCESS TIME.
® “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND TWO CHIP ENABLE TOP VIEW—DIP
INPUTS.
®  SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. ASSURES v
FAST PROGRAMMING AND SUPERIOR RELIABILITY. a7 24[]vce
® FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING OVER As[]2 23[]Ag
COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. As(3 22[]Ag
® INDUSTRY'S HIGHEST PROGRAMMING YIELD. Aq[]4 21[JCE,
® LATCHED OUTPUTS. A3[]s 20[JCE,
® A POWER DOWN INPUT ALLOWING 70% REDUCTION IN NOMINAL POWER DIS- - A2[]e 19(175
SIPATION. A1Q7 18[JSTR
Description AOE 8 17008
The HM-7680RP/81RP are fully decoded high speed Schottky TTL 8192-Bit g‘ 9 16[J07
Field Programmable ROMs in a 1K words by 8 bit/word format with open collector 02E 10 15106
(HM-7680RP) or “Three State” (HM-7681RP) outputs. These PROMs are avail- 3] 14 a°5
able in a 24 pin DIP (ceramic or epoxy) and a 24 pin flatpack. GND[]12 13[]04

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

Nichrome fuse technology is used on these and .all other Harris B|polar PROM:s.

Ac 1V,
The HM-7680RP/81RP contains test rows and columns which are in addition to A;- 11? II [ JAgc
the storage array to assure high programmability and guarantee parametrics and Ag 3ﬁ2 1 242'322 1Ag
A.C. performance. The fuses in these test rows and columns are blown prior to Ag 4 21—CE,4
shipment. A3 5 20— CE;
P A —e 19—=%p
There are two chip enable inputs on the HM-7680RP/81RP. CEq and CEg low A7 18 STR
enables the device. ‘ 8(1)=3 g :‘7; gg
There is also a power down input on this device. A powered down device has 70% 02 10 11} 12 3}? 15| gs
reduction in nominal power dissipation if the outputs are not latched and 50% re- . GIEJ)D: ” I *.03
duction in nominal power if the outputs are latched.:
The HM-7680RP/81RP is opeﬁted: 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 - Aop-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,C E2 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 STR Strobe Input
when the strobe input goes low, the outputs will be latched in the high impedance
state. |f 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. ' layic Symbal
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 Icc reduction function. (':'E] —a
2. Chip enabled, latched, power up - this is normal latched mode where the out- CE,—a
puts remain latched regardiess of address and chip enable switching. . s#g . 04
3. Chip enabled, latched, power down - this is the powered down latched mode ﬁo——— —gz
where the output data remains latched while power is reduced to 50% of its A; 02
nominal value. If-the latch strobe changes state while in this mode, the outputs A3 — 05
will go to a high impedance state and power will'reduce to 30% of nominal A4 —20¢
power. This is because the PD input becomes an effective chip enable in the . f\‘g'—' — 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 | CE; | CEq OUTPUTS POWER
0 0 0 0 Latched Data 50%
0 0 0 1 Latched “Three State"’ 50%
(] 0 1 0 Latched “Three State” 50%
(] (o} 1 1 Latched *'Three State’’. 50%
0 1 0 0 Unlatched ‘‘Three State’ 30%
0 1 0 1 Unlatched ‘‘Thiee State” 30%
0 1 1 0 Unlatched "“Three State’” 30%
0 1 1 1 Unlatched ““Three State’’ 30%
1 0 0 0 Latched Data’ *100%
1 0 0 1 Latched “Three State’’ 100%
1 0 1 0 Latched “Three State’ 100%
1 0 1 1 | Latched “Three State” 100%
1 1 0 0 Unlatched Data ’ 100%
1 1 0 1 Unlatched "“Three State” 100%
1 1 1 0 Unlatched ‘‘Three State” 100%
1 1 1 1 Unlatched *'Three State” 100%

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 ]
U 8192BIT
. MEMORY
| 10F 64 ARRAY
ROW | °
| DECODE|
NOTE: Physical Bit Positions
. for Columns are as Follows:
014, 03, 05, 07— 0—~15
. 02, 04, 0g, 0Og— 15,0 —14
0
‘I [ L) L[] L] L] L] * L] * L] L] .]
©) . 128 TRANSMISSION GATES
A
2 10F 16
COLUMN
a2 DECODE| -
OUTPUT BUFFERS
J(s) luo) l(m Ins) lm) lhs) lue) l(m
Oy 02 03 04 O5 O ©O7 Og
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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 caule 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 indi d in the oper
sections of this specification is not implied. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680RP/81RP-5 (V¢ = 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, Vcg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

lIH Address/Enable ‘1" - - +40 MA ViH = VCC Max.

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

VIH Input Threshold: *1" 20 15 - Vv VCC = VCC Min.

ViL Voltage "o - 15 08 \% Vcce = VCC Max.
VOH Output " 2.4* 3.2* - v 10H = -2.0mA, VCC = VCC Min.
VoL Voltage Q" — 0.35 0.50 \ IQL =+16mA, VCC = VCC Min.
IOHE | OutputDisable 17 |  — - +40 MA | VOH, Ve = Vee Max.
IOLE Current Q" — - -40* MA VoL = 0.3V, VCC = VCC Max.
VCL Input Clamp Voltage - - -1.2 \ 1IN = -18mA

108 Output Short Circuit -15* -25 -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 = VCC Max., All Inputs
Grounded.

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

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7680RP/81RP-5 || HM-7680RP/81RP-2
5V t5% 5V £10%
0°C to +75°C -550C to +1259C
‘| SYMBOL PARAMETER MIN TYP | MAX || MIN TYP | MAX | UNITS TEST COND.

TAA Address Access Time - 45 60 - - 80 ns Latched or
Tpa Chip Disable Access Time - 30 40 - - 50 ns Transparent
TEA Chip Enable Access Time - 30 40 - - 50 ns

TPy Chip Power-Up Access Time - 80 100 - - 150 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

TsL Strobe Latch Time 60 40 - 80 40 - ns

TpoL Strobe Delatch Time - - 40 - - 50 ns

Tcbs Chip Enable Set-Up Time 40 - - 50 - - ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF VCce =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 (Transparent Mode)

&1,&2, PD

N ViH
ADDRESSES K15V vj  CHIPENABLES 1.5V
. VoH
OUTPUTS X1 5V OUTPUTS
oL
] Taa I__ 4 TEA, |- —=| Tha
- ‘AA - =" S
l | Teu |
NOTE: Strobe input must remain high throughout read cycle while in transparent mode.
SWITCHING TIME DEFINITIONS (Latched Mode)
s Y 2 Vi
ADDRESSES \1-5V Vi 1.5V v
- e——— A . e I
. I Tcps TADH——
CEq,CEp, PD Vin
CHIP ENABLES 1.5V 1.5V
ViL
Tsw TcbH Tcp—]
l i ViH
1.5V ‘1 5V 1.5V —\1_.5V
STROBE ViL
TsL ToL [=—
OUTPUTS 15V —Ts.
TAA
A.C. TEST LOAD
*30052
PROM ox TEST POINT
OUTPUT
60002 30pF*

* Includes Jig
and Probe Total
Capacitance
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HARRIS HM-7683

SEgﬂlcog%UvC'sng
PRODUCT IVISION
A DIVISION OF HARRIS CORPORATION 1 K x 8 P R o M
s Active Pull-up Outputs
mrcn 105 Preliminary
Features Pinouts
® 60ns MAXIMUM ADDRESS ACCESS TIME TOP VIEW - DIP

® 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

o LOWPIN COUNT FOR MAXIMUM DENSITY
Description
The HM-7683 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 20 pin DIP (ceramic or epoxy) and a 20 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.

TOP VIEW - FLATPACK

Nichrome fuse technology is used on this and all other Harris Bipolar

PROMs. Aor Il Vee
A2 120 19 8
The HM-7683 contains test rows and columns which are in addition to 2:2;:% }ggﬁ;
the storage array to assure high programmability and guarantee para- As—]s 16=—=A5
meterics and A.C. performance. The fuses in these test rows and columns 01—6 15—Ag
are blown prior to shipment. O2—7 14—108
03—8 13f—=07
Os—{9 1011 _12——0¢g
GNDT = 105
Functional Diagram
PIN NAMES
Ag - Ag Address Outputs
041 - Og Data Outputs
8192 BIT
MEMORY .
ARRAY Logic Symbol
10F 64
ROW

DECODE
NOTE: Physical Bit Positions
For Columns Are As Follows:

04, 03, 05, 07 —(0~=15)

ofeecececccercance

02, 04, Og, Og —=(15, 0—=14) A
0
Fooveeieieeesseeess 2;: — 2!
+ A3z — — O3
. 128 TRANSMISSION GATES Ay —f L 04
A Ag — — Og
2 10F 16 Ag — — 96
COLUMN A7 — — 07
PN DECODE Ag — — Og
Ag —
5)
Ao (

OUTPUT BUFFERS

|
(G)Lml (si (si (11& (121 (13)1' (14)l

01 02 03 04 Os Og O7 Og
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Specifications HM-7683

ABSOLUTE MAXIMUM RATINGS

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

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

+1500C

+1750C

-0.3 to +7.0V Storage Temperature -650C to
5.5V Operating Temperature (Ambient) ~550C to +1250C
-20mA Maximum Junction Temperature
100mA

These

D.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7683-5 (VG = 5.0V £ 5%, Ta = 00 to +750C)

HM-7683-2 (Vcc = 5.0V £ 10%, TA = -550C to +1250C)
Typical Measurements are at Tp = 2560C, Vcc = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
IH Address Input "1 - - +40 MA VIH = VCC Max.
HL Current "o” - -50.0 -250 MA ViL = 045V
VIH Input Threshold ""1"" 20 15 - Y VCC = VCe Min.
ViL Voltage "o - 15 0.8 " VCC = VCC Max.
VOH Output " 24 3.2 - Y I0H = -2.0mA, VCC = VCC Min.
VoL Voltage "o - 0.35 0.50 Y IOL =+16mA, VCC = VCC Min.
VCL Input Clamp Voltage - - -1.2 \ IIN = -18mA
108" 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.

NOTE:

Positive current defined as into device terminals.

- A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7683-5 HM-7683-2
5V £5% 5V £ 10%
: 00C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN TYPY MAX MIN TYP MAX UNITS
TAA Address Access Time - 45 60 - - 80 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITlONS
CiINA 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

v
ADDRESSES ;{mv H

ViL

v,
OUTPUTS € 15v OH

VoL
—| Taa

A.C. TEST LOAD

Vee

30002

PROM
OUTPUT Ox TEST POINT

60082 30pF*

*includes Jig
- and Probe Total
Capacitance
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HM-7684/85

2K x 4 PROM

HM-7684 - Open Collector Outputs
- HM-7685 - “Three State” Outputs

HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

MARCH 1978 Preliminary

Features

® 60ns MAXIMUM ADDRESS ACCESS TIME

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

Pinouts

TOP VIEW - DIP

flatpack.

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

Nichrome fuse technology is used on this and all other Harris Bipolar
PROM:s.

The HM-7684/85 contains test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para-
metrics and A.C. performance. The fuses in these test rows and columns
are blown prior to shipment.

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

Functional Diagram

63
)
.
.
8192BIT
o MEMORY
10F 64 ARRAY
ROW |
DECODE
.
¢ () = Pin Numbers
. (18) = Vee
. (9) = GND
o
l . . . . . . . . . o o l
4
. 128 TRANSMISSION GATES
) —y 3% 3i o_ 3i o_ 3i
A2
.o s .o )
(6) 10F 32
A COLUMN
DECODE
Ao (5)
(@
A3 )
A A A A 4 y A 4
—\(10)] CHIP ouTPuUT | | outPUT output | | output
& >— ENADLE BUFFERS [] BUFFERS [7] BUFFERS [] BUFFERS

yn) ‘(m ‘m) ‘(14)
04 03 02 04

Ag[]" 18[JVce
e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY A5E 2 17 ]A7
e FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- A4|j 3 16[]Ag
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT-
AGE RANGES ! A3E 4 15[ ] Ag
® INDUSTRY'S HIGHEST PROGRAMMING YIELD ’
° AoE 5 14[]04
Description A1[]e 13[]02
The HM-7684/85 are a fully decoded high speed Schottky TTL 8192- Az[]7 1zjo3
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 ‘OE 8 " :|04
PROMs are available in an 18 pin DIP (ceramic or epoxy)“and an 18 pin GND[]9 10b'(ﬁ

TOP VIEW - FLATPACK

:6 1 18 He
5 2 17 A7
Agq 3 16§A8
A3 4 15F=3 Ag
Ag—=5 14fF=—=304
At——6 13f=03
Ay e=—=7 12f==03
Ajo=—=8 g 10104
GND CE
PiN NAMES

Ap - AqQ Address Inputs
04 - 04 Data Outputs
TE Chip Enable Input

Logic Symbol

CE —o
Ag —
Aq —]
A2 —
A e
Agq —
Ag |
Ag —
A7 —
Ag ——
Ag —]
A10 —

L0,
— 0o
— O3
—— 04
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ABSOLUTE MAXIMUM RATINGS

Specifications HM-7684/85

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

5.5V
-20mA
100mA

Storage Temperature

-650C to +1500C

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.
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.)

+1750C

These

D.C. ELECTRICAL CHARACTERISTICS (Opefating)

HM-7684/85-5 (VoC = 5.0V £ 5%, Ta = 00C to +750C)

HM-7684/85-2 (Vcc = 5.0V £ 10%, Ta = -550C to +1250C)

Typical measurements are at TA = 260C, Vgg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

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

e Input Current  "'0" - -50.0 -250 MA VIL =045V

VIH Input Threshold "1 2.0 1.5 - v vee = Ve Min.

ViL Voltage Q" — 1.5 0.8 \ VCC = VCC Max.
VOH Output e 24* 3.2* - \ I0H = -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 "Q” - - -40* A VoL = 0.3V, VCC = VCC Max.
vVcL Input Clamp Voltage - - -1.2 \ lIN = -18mA

los Output 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 = 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 110%
0°C to +75°C -559C 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 - 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp = 250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 X pF Vcc =5V, VIN =2.0V, f = TMHz
couT Output Capacitance 10 pF VCce =5V, VOUT =2.0V, f = TMHz
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SWITCHING TIME DEFINITIONS

CE
Vi (et ViH
ADDRESSES 15V CHIP ENABLES X 1. .
ik, o e e e ViL
* VoH
OuTPUTS X 1sv OUTPUTS —— T..
VoL
A.C. TEST LOAD
Vee
3002
PROM
OUTPUT Ox TEST POINT
60052 < 30pF*
— * Includes Jig

and Probe Total
Capacitance
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HARRIS HM-7684P/85P
PRODUGTS DIVISION 2K x 4 PROM

HM-7684P - Open Collector Outputs
Preyigw HM-7685P - “Three State’’ Outputs

@

MARCH 1978

.Features ‘ Pinouts

® 60ns MAXIMUM ADDRESS ACCESS TIME
® “THREE STATE"” OR OPEN COLLECTOR OUTPUTS AND A POWER DOWN

TOP VIEW - DIP

INPUT v
As[]1 18] 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- A A
ING OVER COMMERCIAL AND MILITARY TEMP, AND VOLT. RANGES a[]3 16[] As
® [INDUSTRY'S HIGHEST PROGRAMMING YIELD Asq 4 15D Ag
Description Ao[]s 1a[] o1
The HM-7684P/85P are fully decoded high speed Schottky TTL 8192- A1|: 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 A10D 8 11:]04
flatpack.
All bits are manufactured storing a logical ‘1"’ (positive logic) and can be GNDL|9 10{]PD
selectively programmed for a logical “0’’ in any bit position.
Nichrome fuse technology is used on these and all other Harris Bipolar
PROMs. TOP VIEW - FLATPACK
The HM-7684P/85P contains test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para- AG:—_?:_____LTJ Vcce
metrics and A.C. performance. The fuses in these test rows and columns 25:32 1 18%:?\7
. . 4 F— A8
are blown prior to shipment. Az =4 155== Ag
There is a power down input on the HM-7684P/85P which is similar to'a Ag—]5 14— 01 .
chip enable. .The chip is enabled or disabled using the power down input A6 13==02
. S o . Ag —7 12—=03
where a disabled chip dissipates 30% of nominal power and the outputs go Ao =28 o o1 E=04
to a high impedance state. The chip is powered up (enabled) when PD1 Gl\}gﬁ—;& PD
is low.
Functional Diagram
o PIN NAMES
) Apg - A10 Address Inputs

049 -0O4 Data Outputs
PD Power Down Input

8192 BIT
. MEMORY
10F 64 ARRAY
ROW | .
DECODE
. .
Logic Symbol
¢ ( ) = Pin Numbers
B (18) = vee
.| (9) = GND
B |
) - PD —
A0 . 128 TRANSMISSION GATES Ao
ol o - o . As
31 v 31 31 M
PN J’ —T A —]
.o o ) ) A3 — — 01
10F 32
ame COLUMN : Agq — l— 02
DECODE Ag —o| — O3
Ao (5) Ag — — 04
A7 —
) Ag —
A3
Ag
r R R A10—
(10)] POWER outeut | | outeur | | outeut | | outeur
PO Do BUFFERs [ BUFFERS [ BUFFERS [] BUFFERS

lm) 1(12) ‘na) ‘(14)
04 ‘03 02 0

2-81



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 ashove those listed under the “Absolute
CAUTION:

imum Ratings’ mav cause narmanent damaone to the device. Thasa
Stresses above those listegd unger the "ALsoiute Y ! to the ge 7

Y EY
Maximum Ratings’” may cause permanent damage vice. 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 (V¢ = 5.0V £ 5%, TA = 00C to +750C)

HM-7684P/85P-2 (Ve 5.0V £ 10%, Ta = -550C to +1250C)
Typical measurements are at T = 250°C, Vg = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
HH Address/Enable ‘1" - - +40 A VIH = VCC Max.
L Input Current  "'0"' - -50.0 -250 MA ViL =045V
ViH Input Threshold "1 2.0 1.5 - V. VCC = VCC Min.
ViL Voltage "0" — 1.5 0.8 v VCC = VCC Max.
VOH Qutput " 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, VCcC =Vce Max.
10LE Current (o - - -40* MA VoL = 0.3V, VCC = VCC Max.
VcL Input Clamp Voltage - - -1.2 \Y 1IN = -18mA
10s Output 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 = VCC Max., All Inputs
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
svmeoL | PARAMETER MmN | TYP [ max J min | otve | wmax UNITS
TAA Address Access Time - 45 60 - - 80 ns
TrD /c\t;g: sI:o_;/){’e':feDown - 30 40 - - 50 ns
Tpu Chip Power-Up Access Time - 80 100 - - 150 ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp =250C

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

- VIH
ADDRESSES K 1.5V v
L
VoH
OUTPUTS >€15v v OUTPUTS —————— LTSS,
oL
| Taa — Tpy — Tpp
A.C. TEST LOAD
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3002
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APRIL 1978 . - Pij&;'wew

HARRIS

PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

w‘ SEMICONDUCTOR

Features

® . 60ns MAXIMUM ADDRESS ACCESS TIME.
® “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND THREE CHIP

ENARI E INDLITS
SIRASLE SNV IS,

® 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.

Description

The HM-7686/87 are fully decoded high speed Schottky TTL 8192-Bit
Field Programmable Roms in a 2K word by 4 bit/word format with open
collector (HM-7686) or “Three State’” (HM-7687) outputs. These PROMs
are available in a 20 pin DIP (ceramic or epoxy) and a 20 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.

Nichrome fuse technology is used on these and all other Harris Bipolar
PROMs.

The HM-7686/87 contains test rows and columns which are in addition to
the storage array to assure high programmability and guarantee para-
metrics and A.C. performance. The fuses in test rows and columns are
blown prior to shipment.

There are three chip enable inputs on the HM-7686/87. CTE], EE—2, and
CE3 low enables the chip.

Functional Diagram

63
A0 \17) -
A9 (18) M
* 8192 BIT
PRNGL R MEMORY
10F 64 ARRAY
ROW | o
PN DECODE
B
agy 2 .
.
PN .
)
T [« s« « « ¢ « v o -]
(8)
Ag 128 TRANSMISSION GATES

.
-4 3 31 31 31
Ay (7) [—

HM-7686/87

2K x 4 PROM
HM-7686 - Open Collector Outputs

HM-7687 - “Three State’’ Outputs

Pinouts

TOP VIEW — DIP

A7
e
As[]
A
As[]
A2[]
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Ao
cE1[]

GND [

A7L 1Vee
Aer—]2 120 Ag
As—]3 Ag
Agr—4 A0
A3zC—]5 04
Ac—]6 15102
A—]7 14F—03
Agr—18 1304
CEj—19 1011 12 CE,

GNDE E 'C_E-3

PIN NAMES

Ap - A10 Address Inputs
_(21 £4 Data Outputs
CEq,CEg, CE3 Chip Enable Inputs

.o .o oo )
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ABSOLUTE MAXIMUM RATINGS

Specifications 7686/87

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

-0.3 to +7.0V

5.5V
-20mA
100mA

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

-650C to +1500C

+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-7686/87-5 (Ve = 5.0V £ 5%, Ta = 00C to +750C)

HM-7686/87-2 (Ve = 5.0V £ 10%, Ta = -550C to +1250C)
Typical measurements are at Ta = 250C, Vog = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

lH Address/Enable 1" - - +40 MA ViH = VCC Max.

e Input Current  "'0"" - -50.0 -250 MA VIL =045V

VIH Input Threshold ‘1" 2.0 15 — A\ VCC = Vce Min.

ViL Voltage "o - 15 0.8 Vv VCC = VCC Max.
VOH Output " 24* 3.2* - \Y I0H = -2.0mA, VCC = VCC Min.
VoL Voltage 0" - 0.35 0.50 \% 1oL = +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 \Y 1IN = -18mA

10s Output 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 Ve = Ve Max., All Inputs
Grounded.

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

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7686/87-5
5V 5%
00C to +75°C

HM-7686/87-2
5V £10%
-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 - 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing.
CAPACITANCE: Tp =250C
SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS

CINA, CINCE Input Capacitance 8 pF VCC =5V, VIN = 2.0V, f = 1MHz

couTt Output Capacitance 10 pF VCC =5V, VoUuT =2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

CE4, CE, & CE.
ViH 1 2 N ViH
ADDRESSES 1.5V CHIP ENABLES . 1.5V
. \7 et N | Ve . V"_
VoH
OUTPUTS T.S.

] Taa TEA

>C18v OUTPUTS
| VoL

A.C. TEST LOAD

30002

PROM ox TEST POINT
OUTPUT

- 60092 30pF*

* Includes Jig
and Probe Total
Capacitance
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HARRIS HM-7686R/87R

SEMICONDUCTOR 2K x 4 PROM

PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION H M _7686 R - open Collector outputs
| HM-7687R - “Three State’’ Outputs
aeniL 1970 PIEVIEW P
Features Pinouts
® 60ns MAXIMUM ADDRESS ACCESS TIME
e “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND TWO CHIP TOP VIEW-DIP
ENABLE INPUTS v,
® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT A7y 20Vee
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY As[]2 19[]Ag
® FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC-
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- A5E 3 18 jAg
AGE RANGES
® INDUSTRY'S HIGHEST PROGRAMMING YIELD Aq[]4 17[JA10
® LATCHED OUTPUTS A3E 5 16 301
Description As[ e 15[702
The HM-7686R/87R are fully decoded high speed Schottky TTL 8192- A7 o
Bit Field Programmable ROMs in a 2K words by 4 bit/word format with 1|: M] 3
open collector (HM-7686R) or ‘‘Three State” (HM-7687R) outputs. Ao[]s 13[Joq
These PROMs are available in a 20 pin DIP (ceramic or epoxy) and 20 pin _ _
flatpack. CE1E 9 12[7]CE,
All bits are manufactured storing a logical ‘“1"* (positive logic) and can be GND[J10 11STR

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

. . s Biool
Nichrome fuse technology is used on these and all other Harris Bipolar TOP VIEW-FLAT PACK

PROM:s.
The HM-7686R/87R contains test rows and columns which are in addition A7L 1Vee
to the storage array to assure high programmability and guarantee para- Ae—2 Ag
metrics and A.C. performance. The fuses in these test rows and columns 25:‘3 :9
are blown prior to shipment. A; =: 5 16 0:0
There are two chip enable inputs on the HM-7686R/87R. C—ZE1, EEZ AT—6 15— 02
low enables the chip. :1':‘—‘; 14:183
. .  m— 13—
The HM-7686R/87R is operated in the Transparent Read Mode by hold- 5@3 9 1011 12— 5%2
ing the strobe input low throughout the read operation. This is the nor- GND' = 1 5TR
mal read mode where the two chip enable inputs will control the outputs.
In Latched Read Mode, bringing the strobe input high will latch the out- PIN NAMES
puts and chip enable inputs. If the device is disabled when the strobe Ap-A10 Address Inputs
input goes high, the outputs will be latched in the high impedance state. _01‘04 Data Outputs
If the device is in the latched mode, the strobe input must be brought low CEq, é_i‘z Chip Enable Inputs
to allow the outputs to respond to new address or chip enable conditions. STR Strobe Input
Functional Diagram . Logic Symbol
* sz
|:;:4 : Mlf»:‘n%:‘v c__E‘]_—o
DECODE . cEz__q
STR g
. Vee= (200 Ao
. GND = (10) Aqp— F—01
I Az
RN A; 03
. 128 TRANSMISSION GATES A
PN 3 3 3 3 Ag——_ | o5
(6) 10F 32 6
" seon] Ay — 04
PN Ag —
Ag ——
o A10—
OUTPUT OUTPUT OUTPUT OUTPUT
BUFFER BUFFER BUFFER ,J BUFFER
l(m ‘(w ‘ua) lm)
04 o3 oz o
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: Specifications HM-7686R/87R
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-7686R/87R-5 (Vcg = 5.0V £ 5%, TaA = 00C to +750C)
HM-7686R/87R-2 (Vg = 5.0V £ 10%, Ta = -550C to +1250C)
Typical measurements are at TA = 250C, Vcc = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

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

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

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

ViL Voltage "o - 15 0.8 \%2 Vce = VCC Max.
VOH Outbdt " 24* 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 MHA VOH, VCC = VCC Max.
IOLE Current 0" - - -40 * MA VoL =0.3V, VcC = VCC Max.
VCL Input Clamp Voltage — - -1.2 \Y IIN = -18mA

108 Output Short Circuit -16* =256 -100* mA VOUT = 0.0V, One Outputata

Current Time for a Max. of 1 Second
IcCc Power Supply Current - 120 170 mA Vce = VCC Max., All lnpﬁts
Grounded.

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

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7686R/87R-5 HM-7686R/87R-2
5V 5% 5V * 10%
00C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN | TYP | MAX MIN | TYP | MAX |UNITS TEST CONDIT.
TAA Address Access Time - 45 60 - - 80 ns Latched or
TEA Chip Enable Access Time - 30 40 - - 50 ns Transparent
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
TSL Strobe Latch Time 60 40 - 80 40 - ns
TDL Strobe Delatch Time - - 40 - - 50 ns
TCDS Chip Enable Set-Up Time 40 - - 50 - - ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp = 250C

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

viy CE1.CE2 . v
. o] e H
ADDRESSES XK 1.5V v CHIPENABLES (1. . Vi
VOH
OUTPUTS >|<1.5v Vo OUTPUTS TS.
— TaA '._ —-—I TEA |<— — Tea ‘._

NOTE: Strobe input must remain low throughout read cycle while in transparent mode.

SWITCHING TIME DEFINITIONS (Latched Mode)

™\ Vin
4
ADDRESSES Y 1.5V H15v Vir
T4, S,
CHIP ENABLES
% ML
1.5V 1.5V 1.5V __/T.sv
STROBE viL
TsL ToL |=—
OUTPUTS 1.5V > TS.

Taa l

A.C. TEST LOAD
Vee

30082
PROM
OUTPUT Ox TEST POINT

60092 30pF*

* Includes Jig
- and Probe Total
Capacltance
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HM-7686P/87P
| 2K x 4 PROM

HM-7686P - Open Collector Outputs
HM-7687P - “Three State’’ Outputs

HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

)

ULJ

APRIL 1978

Preview

Features Pinouts

® 60ns MAXIMUM ADDRESS ACCESS TIME.
TOP VIEW - DIP

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

Nichrome fuse technology is used on these and all other Harris Bipolar
PROMs.

The HM-7686P/87P contains test rows and columns which are in addition

——
° SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. A7:1 20chc
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY,
As[]2 19[] ag
® FAST ACCESS TIME - FOR WORST CASE N2 SEQUENCING OVER COM-
MERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. A5E3 18:A9
[ ] INDUSTRY'S HIGHEST PROGRAMMING YIELD. A4E a 17 :] A0
Description A3[]s 1604
The HM-7686P/87P are fully decoded high speed Schottky TTL 8192-Bit A2E 6 15 :] 0q
Field Programmable ROMs in a 2K word by 4 bit/word format with open
collector (HM-7686P) or “Three State” (HM-7687P) outputs. These A1E 7 14;]03
PROMs are available in a 20 pin DIP (ceramic or epoxy) and a 20 pin
A o
flatpack. °E8 13:‘ 4
. . . . . ABE 12[ ]PD2
All bits are manufactured storing a logical ““1" (positive logic) and can be 1': :l
selectively programmed for a logical ““0” in any bit position. GNDLJ 10 11[JPD3

TOP VIEW -~ FLATPACK

to the storage array to assure high programmability and guarantee para- :7' 1201 lxcc
; ; 6 2 120 19 8
metrics and AC performance. The fuses in these test rows and columns Ag 3 18 Ao
are blown prior to shipment. Agr—]a 17410
. : ; . Azr—]5 16—01
There are three power down inputs on the HM-7686P/87P which are sim- A:,:(; 15— 0,
ilar to chip enables. The chip is enabled or disabled using the power down A7 14F—03
inputs where a disabled chip dissipates 30% of nominal power and the out- Aol:‘g 1011 1;::104
puts go to a high impedance state. The chip is powered up (enabled) when PD4 TTTC PD2
GNDE 1PD3
PD1, PD2 and PD3 are low.
Functional Diagram
6 PIN NAMES
AL H = AgQ - A0 Address Inputs
e . 04 - 04 Data Outputs
Aa, . PDq, PDg, PD3 Power Down Inputs
8192 BIT
NI . MEMORY
10F 64 ARRAY
1) oroooe| *
A . Logic Symbol
e>2) . .
@) :
3 PDq ]
I ° [o e o o e o T T PD2 —
® - PD3—
“°>"‘L_1_]: . 128 TRANSMISSION GATES Ag
A 31 31 0 31 31 A‘]
rors2 .o .o N . ﬁz——- ——01
A 3 = —02
: Decone Ag—] L 03
A3 Ag — —— Oy
Ag ——
A7 —]
A4 Ag—1
701 A A AAg
OUTPUT Pt Ol
P2 > m’é BUFFER || Sb’l:‘s’{ B gglsg; 1 33:::; 10
D3
1(13) gw ‘(15) ps)
04 o3 0z 0
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ABSOLUTE MAXIMUM RATINGS

Specifications HM-7686P/87P

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

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

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

5
-20

.5V
mA

100mA

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

-650C to +1500C

+1750C

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-7686P/87P-5 {Vcc = 5.0V £ 5%, Ta = 00C to +750C)
HM-7686P/87P-2 (Vcc = 5.0V £ 10%, TA = -550C to +1250C)

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

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

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

HL Input Current  "'Q" - -50.0 -250 MHA ViL =045V

ViH Input Threshold ""1"’ 2.0 15 - \% VCC = VCC Min.

ViIL Voltage "o — 1.5 08 \" VCC = VCC Max.
VOH Output "1 24* 3.2* - \% I0H = -2.0mA, VCC = VCC Min.
VoL Voltage 0" - 0.35 0.50 \Y oL = +16mA, VCC = VCC Min.
I0HE 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 \ IIN = -18mA

108 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 Ve = VCC Max., All Inputs
Grounded.

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

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7686P/87P-5 HM-7686P/87P-2
5Vi5% 5V £ 10%
0°C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TaAA Address Access Time - 45 60 - - 80 ns
TpD Chip Power Down Access Time - 30 40 - - 50 ns
Tpu Chip Power-Up Access Time - 80 100 - - 150 ns

CAPACITANCE: Ta = 250C

A.C. limits guaranteed for worst case N2 sequencing.

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF Vce =5V, VIN =20V, f=1MHz
CouTt Output Capacitance 10 pF VCce =5V, VoUuT =2.0V, f = 1MHz

2-91



SWITCHING TIME DEFINITIONS

v PD1,PDy, PD3
H
ADDRESSES J{ 1.5V v POWERDOWNS
L eeese--
VoH
OUTPUTS 1.5V P
P4 voL OUTPUTS
— TaA
A.C. TEST LOAD
3000
PROM
OUTPUT Ox TEST POINT
6000 30pF*
e * Includes Jig

and Probe Total
Capacitance
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m HARRIS HM-7686RP/87RP

PRODUCTS DIVISION 2K x 4 PROM
A DIVISION OF HARRIS CORPORATION

HM-7686RP - Open Collector Outputs

arrit 197 PTEVIEW HM-7687RP - “Three State”” Outputs
Features Pinouts

® 60ns MAXIMUM ADDRESS ACCESS TIME.

® “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND A CHIP ENABLE INPUT. TOP VIEW—DIP

e 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.

[ LATCHED OUTPUTS.
® A POWER DOWN INPUT ALLOWING 70% REDUCTION IN NOMINAL POWER DIS-
SIPATION,
Description

The HM-7686RP/87RP are fully decoded high speed Schottky TTL 8192-Bit
Field Programmable ROMs in a 2K words by 4 bit/word format with open collector
(HM-7686RP) or ““Three State’’ (HM-7687RP) outputs. These PROMs are avail-
able in a 20 pin DIP (ceramic or epoxy) and a 20 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.

Nichrome fuse technology is used on these and all other Harris Bipolar PROMs.

The HM-7686RP/87RP contains test rows and columns which are in addition to
the storage array to assure high programmability and guarantee parametrics and
A.C. performance. The fuses in these test rows and columns are blown prior to
shipment.

There is a chip enable input on the HM-7686RP/87RP. CE low enables the device.

There is also a power down input on this device. A powered down device has 70%
reduction in nominal power dissipation if the outputs are rnot latched and 50% re-
duction in nominal power if the outputs are latched.

The HM-7686RP/87RP is operated in the Transparent Read Mode by holding the
the strobe input low and the PD input low throughout the read operation. This is
the normal read mode where the chip enable and the power down input will control
the outputs. PIN NAMES

In Latched Read Mode, bringing the strobe input high will latch the outputs and Ap-A10 Address Inputs
the chip enable input. However, the power down input is independent of the latch 01‘84 Data Ouputs
functior and can be changed while in the latched mode. If the device is disabled _PD Power Down Input
. . . . . . STR Strobe Input
when the strobe input goes high, the outputs will be latched in the high impedance TE Chip Enable Input
state. If the device is in the latched mode, the strobe input must be brought low to

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

The following is a summary of the functional dependencies of the operating modes: loglc Sy'"bOI

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

2. Chip enabled, latched, power up - this is normal latched mode where the out- g; O
put remains latched regardless of address and chip enable switching. 57 —O
a o T T S S S T S S T S S ST S SR SR T ST B AQ iy
9. Lhnip enaoieaq, iacnea, power aown - inis IS tne powerea aown idicne moae A‘;
where the output data remains latched while power is reduced to 50% of its Ag—— L_o1
nominal value. If the latch strobe changes state while in this mode, the outputs Az — }— 02
will go to a high impedance state and power will reduce to 30% of nominal Agq— — O3
s . . . . Ag —yi b— Og
power. This is because the PD input becomes an effective chip enable in the Ae
Transparent Mode. Ay —ro
L L Ag —
4. Chip disabled, transparent, power down - this is the normal powered down Ag
mode where the outputs are in a high impedance state and the power is reduc- A10—

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-7686RP/87RP

PD STR | CE OUTPUTS POWER
0 0 0 Unlatched Data 100%
0 0 1 Unlatched *‘Three State" 100%
0 1 0 Latched Data 100%
0 1 1 Latched ““Three State’’ 100%
1 0 0 Unlatched ““Three State’ 30%

1 1 0 Latched Data 50%
1 1 1 Latched “Three State” 50%

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

Functional Diagram

63
L
L]
.
10F6a| 8192 BIT
ROW MEMORY
DECODE| ARRAY
.
.
]
I,. L] L L] L L] L] L] L] L] L] 'l
: 128 TRANSMISSION GATES
310 0 3 0o 3 03
10F 32 X L) LX) oo
COLUMN
DECODE
I y VY A y Y
POWER
Pl:u)ﬂ DOWN -J = -
LOGIC
CHIP
e enaBLE ouTtPuT | | OuTPUT | | ouTPUT { outPut
BUFFER BUFFER || BUFFER BUFFER
LOGIC
1
==<11)] sTROBE
$IR LATCH B B
[(3 J( 11s) 116)
v \ \ v
04 03 02 01
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Specifications HM-7686RP/87RP
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 conditians 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-7686RP/87RP-5 (Ve = 5.0V * 5%, TA = 00C to +750C)
HM-7686RP/87RP-2 (Vo = 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 | uA | VIH=Vce Max.

L Input Current 0" - -50.0 -250 MA ViIL =045V

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

ViL Voltage {0 - 1.5 0.8 \" VCe = Ve Max.
VOH Output s 24* 3.2* - \% 10H = -2.0mA, VCC = VCC Min.
VoL Voltage o - 0.35 0.50 \" 1oL = +16mA, VCC = VCC Min.
IOHE Output Disable 1" - - +40 MA VOH, VCC = VCC Max.
I0LE Current "0 - — -40* MA VoL = 0.3V, VcC = VCC Max.
VCL Input Clamp Voltage - - -1.2 \% IIN = -18mA

108 Output Short Circuit -15* -25 -100* mA VOUT = 0.0V, One Output at a

Current Time for a Max. of 1 Second

icc Power Supply Current — 120 170 mA Vcce= VCC Max., All Inputs

Grounded.

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

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7686RP/87RP-6 (|- HM-7686RP/87RP-2
sV 5% 5V X10%
0°C to +75°C -559C to +125°C
SYMBOL PARAMETER MIN | TYP | MAX || MIN | TYP | MAX | UNITS TEST COND.
TaA Address Access Time - 45 60 - - 80 ns Latched or
TpA Chip Disable Access Time - 30 40 - - 50 ns Transparent
TeEA Chip Enable Access Time - 30 40 - - 50 ns
TPy Chip Power-Up Access Time - 80 100 - - 150 ns
TADH Address Hold Time 0 -10 - 0 -10 - ns Latched Only
TcDH Chip Enable Hold Time 10 0 - 10 (] - ns
Tsw Strobe Pulse Width 30 10 - 40 10 - ns
TsL Strobe Latch Time 60 40 - 80 40 - ns
TpL Strobe Delatch Time - - 40 - - 50 ns
Tcos Chip Enable Set-Up Time 40 - - 50 - - ns

A.C. limits guaranteed for worst case N2 sequencing.

CAPACITANCE: Tp =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF Vece =5V, VIN =20V, f=1MHz
CouT Qutput Capacitance 10 pF VCcC =5V, VOUT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS (Transparent Mode)

‘ CE, PD
N Vid
ADDRESSES 7{1,5v CHIP ENABLES
Vi = ‘
Vou - outpuTs
OUTPUTS ~ S5V pAL LA TS.
VoL
—| Taa |[~— —TEA oA
Teu
NOTE: Strobe input must remain low. throughout read cycle while in transparent mode.
SWITCHING TIME DEFINITIONS (Latched Mode)
ViH
N 1.5V 1.5V
ADDRESSES -K1- A _15_ ________ viL
_ l Tcobs TADH
CE, PD VIH
CHIP ENABLES 1.5V 1.5V
ViL
Tsw TcoH Tcp—
ViH
1.5V k1.5 1.5V h_\EV '
STROBE Vi
TsL ToL [~—
OUTPUTS 1.5V > TS
TaA |
A.C. TEST LOAD
3002
PROM
OUTPUT Ox TEST POINT
60092 30pF*

*Includes Jig
- and Probe Total
Capacitance
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HARRIS JAN-0512

m SEMICONDUCTOR
() Eebseraviaes 512 BIT, BIPOLAR PROM
MIL/M38510/20101
MARCH 1978

Features Pinout

® FIELD PROGRAMMABLE

® 64 WORDS/8 BITS PER WORD TOP VIEW — D.I.P

e FULLY DECODED

U

e DTL/TTL COMPATIBLE ne.1 24 [Jvee
Nne.[d2 23 [ Gy’

e 55ns ACCESS TIME A3 22 ] By

A 4 21[] By

A20s 20[] B2

. . E 1918

Description 1Qs H 83

207 1808y

A3[s 17 [ Bs

As]o 16 [] 86

The JAN-0512 is a field programmable 64 word by 8 bit PROM. In an Asg [: 10 15 :| By
unprogrammed memory, all ’"Memory Elements’’ are short circuits so that Gq [: 1 14 j N.C.

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

"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

——— _

: I Wo
Aq
AZO WORD Wil memory
SELECT ELEMENTS

@
-

ADDRESS

5660

g

A3(s MATRIX &

DECODING
MATRIX

vIvY

Zﬁ

52@— P

62) @g % Gg é Qg g— o il Comesion mun b ot onen

NOTE: For operational condition, return pins
NC NC Vec Gy ic* 11, 13, and 23 to system ground.

©
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Specifications JAN-0512

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Range
Input Voltage Range
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

-0.5Vpcto7.0VpC

-1.6 Vpcrat -12mA to 5.5Vpc
-650C to +1500C

3000C

JC’ Case J = 300C/w

-0.5Vpg to 7.0Vpc

+30mA

575mWdc

1750C

RECOMMENDED OPERATING CONDITIONS

Supply Voltage

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

4.75 Vpc Min. to 5.25Vpc Maximum
2.0Vpc
0.8Vpc

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

ELECTRICAL CHARACTERISTICS

The electrical characteristics are asybspecified 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
High Level Qutput Voltage 24 Volts VIN = 0.8V
IOH = -5004A
Vce =4.75V
Low Level Output Voltage 0.45 Volts VIN = 2.0V
1oL = 10mA
Vce =4.75V
Input Clamp Voltage -1.5 Volts 1IN =-12mA
TA =25°C
) vce =5.25V
ICEX1 100 MA VOH = 2.8V
Maximum Collector Cut-Off VIN = 0.8V
Current ] VCC = 5.25V
ICEX2 200 MA . VOH =5.25V
VIN =0.8V
vce =5.25V
6o pA VIN = 24V;
High Level Input Current
9 P 100 un VCC = 525V
VIN =5.25;(D
, . ~ _ VCe =5.25V
Low Level Input Current 0.2 1.6 mA VIN = 0.4\/;@
Vce =5.25V
Supply Current 100 mA VIN=0
Propagation Delay Time 95 ’ 140 i : .
High-to-Low Level Logic ; ; vce = 5.0V
Propagation Delay Time CL = 30pF. Min.
= ES
Low-to-High Level Logic 2 140 ns R1=4700 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
(o] (e]
— V > Cj
5.0V O— Ap cC By p——o Rz I
Aq By __\) -
—L._. A 82—
= 2 2rvo ¢———O ouTPUT
PULSE SEE A3z U 83}—0
GENERATOR NOTE 2 Ay PUT. gl—o l
2 R As B |—° /‘ R3 cL
PRR = 1MHz = 20% 1 Eq Bg
Bz
i ] E2 gy 62 63
Lase =
[——

}4— 10ns ——i --10ns
— e ==~ 3.0V 0.1V
2.7V 27V i
INPUT ~——— 500ns = 30ns ———>
0.7V 1.5V 1.5V &
3 0.7V ov
( —— 4———-1 VoH
tPLH
1.5V 1.5V
tPHL l
— = —— VoL
OUTPUT <«
— — ——=——VOoH
- 1.5V - 1.5V
L 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=05UF £10%; R1 =508 6%; R2=470Q ¥56%; R3 = 1k 5%;
CL = 30pF including jig and probe capacitance.
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QUTPUT CURRENT (mA)

POWER SUPPLY CURRENT (mA)

Characteristic Curves

OUTPUT CHARACTERISTICS OUTPUT CURRENT vs. TEMPERATURE

a
o
r'Y
o

T
Vvce =5V vce =5V

w
a
w
o

W
=]

w
o

—— VoL =0.4v

\\
\

/

& 8 B
x
0\6\
e
A )
AAR \
AKS
2,
3
\
OUTPUT CURRENT (mA)
@

N
o

N
N\

-
o

/// 5

@

o
o

0 0.1 0.2 03 0.4 05 06 07 55 [ 25 70 125
OUTPUT VOLTAGE (VOLTS) CASE TEMPERATURE (°C)
POWER SUPPLY CURRENT vs. TEMPERATURE PROPAGATION DELAY vs. TEMPERATURE
100 : 100
VA = VE =0V 1oL = 10mA vee =&V
vee =5.25V _ CL = 30pF
2 ]
75 \ £ 5
T ——] >
. — 7 % \ t+ /
w
e / o .
50 vce = 5.0V \ 5 50 "J> ]
vee =475V 5
a
<
o
5]
25 € 2
0 0
-55 [ 25 70 125 -55 0 25 70 125
TEMPERATURE (°C) TEMPERATURE (°C)
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JAN-0512 Programming Procedure

PROGRAMMING SPECIFICATIONS

PARAMETER VALUE

Address Input Voltage

High Logic Level Open Circuit @

Low Logic Level -5.0vV
Power Supply Voltage +5.0V +56%, -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 780C

-

Open collector TTL gates meet this requirement.

2. G1 must be connected to -5.0V prior to applying V¢c 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

+w.0v @
FUSING RAMP
GENERATOR (3)
r—O\O-— Ao Bo
—o~o—a: B, ° PROGRAMMING
-0 ~o—a; B2}—o® P CURRENT
60— A3 B3f—o ®
-0 ~o—{as 84}—0
—o0~0—]as ssb—" P PROGRAMMING
O—{E4 Bg VOLTAGE
o—E B
26y G2 Gy !
6 & 4_- L
-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, B, . . . B7) of this word are not
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.

2N1613

-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 PROMs 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 pregramming has
been optimumly performed.

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

® If you are utilizing a commercial programmer, be sure that the card set for Harris Generic
PROMs 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 of corrosion and
is'mechanically sound.

» Checking 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 his 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
SYyBOL PARAMETER MINIMUM OR TYPICAL MAXIMUM UNITS

VIH Address Input 24 5.0 5.0 \%
ViL Voltage (1) 0.0 0.4 0.5 \
VPH (2) Programming/Verify 12.0 12.0 12.5 \Y
VPL (3) Voltage to VCC 45 45 5.5 \%

hiLp 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 Ms

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 105 105 11.0 \
VOPD (5) Disable 4.5 5.0 5.5 \%

I0OPE Output Voltage Enable Current - — 10.0 mA
Ta Ambient Temperature - 25 75 ocC

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.

Note step 11 in programming procedure.
Disablescondition will be met with output open circuited.

If the device has latched outputs (HM-76xxR):
apply to the strobe input, the logical level re-
quired to place the device into the “‘transparent
read”” mode which is essential during program-
ming. The strobe must remain in the ‘“trans-
parent read” mode throughout the entire pro-
gramming procedure. Consult the individual
data sheet of the device concerned to deter-
mine whether a logical “0” or a logical ‘1"
is required to meet this condition.

Address the RROM 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 (PDy) 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 Vopp to the outputs of
the PROM. Any output may be left open to
achieve the disable.

1.
2.
3. It is recommended that dual verification be made at VP mjin and VPL max.
4.
5.

Raise V¢ to VpH with rise time < ty.

After a delay > tq, apply a~pulse with ampli-
tude of VOPE 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 VCC 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 V¢ 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
ViL to CEx (PDx) and V|H to CEx (PDx).

10. Repeat verification (step 9) at V¢ = 5.5 volts.
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11. If any bit does not verify as programmed, re-
peat steps 2.through 9 until the bit has received
a total of 1msec 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.

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

13. Programming rejects returned to the factory

must be accompanied by data giving address,
desired data, and actual output data of the lo-

Ve

i. .« %mn
> S 95

@ DATA-.
+5.0—— {sTR VCC ox AA ﬂ- A-X
—— Ao 2200
. DEVICE . .
. BEING . .
. PRO- . .
GRAMMED
. . o

—AX o — DATA-2
CE,(PD,J 02 3 AN
CEx(ﬁ‘@ 04 Wc(:]:”“ DATA-1
GND p4
200 )

_L HIGH VOLTAGE/

- CURRENT
TTL GATE

SENSE GATE

_ v
*CE PDy) | 1 H
Vie
Vin
*CEy (PDy) | | viL

1,
P
Vorp

VOPE == = = e e e
OUTPUT-2 | ]
.

VOPE = — — = — = e e e

:
OUTPUT-X
o

2-104

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. This
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 V|H
throughout the procedure. (for latched out-
put devices only.)

Disregard for devices with no enable inputs.

NOTE: For the 7629, pin 23 must remain at 5V
during programming.

FIGURE 2

* Disregard for devices with no enable inputs.

The strobe input must remain at V|H 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.



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 pro-
grammer model 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 medels
nor an indication of unsuitability of other programmer models not contained in list. PROM
purchasers are advised to adhere to the programming requirements specified in Harris’ cur-
rent data sheets applicable to the PROMs to be programmed. Responsibility for program-
mer performance lies solely with the equipment manufacturer. The programmer user is
cautioned to verify operation and performance according to the manufacturer’s instruction
and specifications prior to each use, and to determine that the programming complies with
the applicable Harris PROM data sheet. Harris accepts no responsibility for PROMs which
have been subjected to incorrect or faulty programming.

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

CARD SET PRODUCTS COMMENTS
909-1063-4 REV S 76XX Preferred
909-1063-4 REV H 76 XX Acceptable
909-1319-3 REV B 6611-X
909-1055-3 REV C HMX-1024X-X

Not recommended for
909-1054-3 REV E HMX-0512-X new designs.
909-1051-4 REV D HMX-8256
PROLOG
Main Frame Model: PM 9000.

MODULE PRODUCTS COMMENTS

PM 9018 HPROM 1024 Not recommended for

new designs.

PM 9031 HM-7602

PM 9027 ‘ HM-7610/11

HM-7620/21

PM 9029 HM-7640/41

PM 9036 HM-7642/43

PM 9039 HM-76XX Generic module requires

respective socket & con-
figurator.

PM 9056 HM-6611

INTERNATIONAL MICROSYSTEMS INC.
Main Frame: IM 1000.
MODULE PRODUCTS COMMENTS
IM 1063 76XX Generic module 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 specific‘a_tion,’ the user must supply the
data in one of the following formats:

1. Master PROM of same organization and pmout as devnce 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.
e 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 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).
o Any characters desired (none necessary) except ““‘B”’.

e 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.

e 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.
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.

* 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 guaranteed 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

Sprocket
Holes

Resulting Truth Table
Direction Punched Hole = 0" = VOL "= Logic Low
of Tape
Flow Word PROM Output
(24 Pin Package)
Pin Numbers
AX---A2 A1 A0 17 16 15 14 13 11 10 9
-— Rubout
-—First Word 0---0 0 O First 01 000 11T 01
0--0 O 1 Secondj 17 1 1 0 1 0 0 O
0---0 1 0 Third 01011100
0---0 1 1 Fourth} 0 1 1 1 0 1 1 O
0---1 0 O FifthJ10010001v
T—tastword 1---1 1 1 st [0 100101 0]
DEVICE OUTPUT PACKAGE PINS
Sprocket
Holes
Package Example
9101112 16 Pin CMOS HM-6611
121110+ 9 16 Pin Bipolar HM-7611
12345679 16 Pin HM-7603
111213 «14 18 Pin CMOS HM-6661
141312 +11 18 Pin Bipolar HM-7643
161514 <13 20 Pin HM-7687
6 7 8°+°911121314 20 Pin HM-7649
91011 1314151617 24 Pin HM-7641
7 8 9 1014151617 24 Pin HM-7647
222120+1918171615 24 Pin HM-0512
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80L-C

- ASCIl BPNF PAPER TAPE EXAMPLE

—_—
Direction of
Tape Flow

HM-6611
HM-7611
HM-7603

HM-6661
HM-7643

HM-7687
HM-7649-

HM-7641
HM-7647
" HM-0512

SECOND WORD LAST WORD

FIRST WORD
— N\ N N\ - VAN
~ RUB
%BNPNNNPNPFFREEBPPPNPNNNFBNPNNPNPNF DUTS
AR AR R R A R RN R R L
X EX ) Parity is optional. N : , o000 0O
00 000O00COGDBCGOONGNOGDS 0000000000 0000C0OCFOGOGSEOOSEOSEONOSOOSNOIOO
(N W X ) ' NN NN
o000 [ ] [ ( J [ X N J [ ] [ ] [ ] [ N I N J
o000 ® [ N N ] [ ] L ] [ J [ N N J [ J ( N ] [ ] o o000 0O
) ) L] . . . . L] . . L] . . . . L] L] L] . L] . . . . Ll Ll . L] . L] . . L] . L] L]
o000 [ ] [ N N J [ ] [ X ] [ ] o000 [ ] [ N J [ ] 000000
00000 [ N N ] [ J ® ® [ X X N JN N J [ N} [ J o0 00O CO
o000 [} o L N ]
7 7
| I T T I
16 Pin Pkg 121110 9 (MOS)
16 Pin Pkg 9 101112 (Bipolar)
16 Pin Pkg 97654321 ResultingTruth Table
| | 111 | 1] Character ‘P = “1” =VOH = Logic High
18 Pin Pkg 14131211 (MQS) .
18 Pin Pkg 11121314 (Bipolar) Word PROM Output (24 Pin Pkg)
l ' ' ' l l l ’ Pin Numbers
20 Pin Pkg 13141516 Ax -++A2 A1 AO 171615 14713 11 10 9
20 Pin Pkg © 141312119 8 7 6 0---0 O O First 01000 10 1
[ I T O I A 0--0 0 1 Second [11 10100 0]
24 Pin Pkg 17161514131110 9 1 111 Lest IO1 001010
24 Pin Pkg 17161514109 8 7
24 Pin Pkg 1516171819202122

EXAMPLE PACKAGE TYPE

DEVICE OUTPUT PINS
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HM-6312/12A -
HM-6388
HM-6389
HM-6501
HM-6503
HM-6504
HM-6508
HM-6512
HM-6513
HM-6514
HM-6518
HM-6533
HM-6543
HM-6551
HM-6561
HM-6562

HM-6611

HM-6661

‘Prddﬁct 'Index » ,

1024 x 12 CMOS ROM

8192 x 8 CMOS ROM
8192 x 8 CMOS ROM
256 x 4 CMOS RAM

2048 x 1 CMOS RAM
4096 x 1 CMOS RAM
1024 x 1 CMOS RAM

- 64 x 12 CMOS RAM

512 x 4 CMOS RAM

1024 x 4 CMOS RAM

1024 x 1 CMOS RAM

~1024'x 4 CMOS RAM

4096 x 1 CMOS RAM
256'x 4 CMOS RAM

256 x 4 CMOS RAM

256 x 4 CMOS RAM
1024 Field Programmable
CMOS PROM

1024 Field Programmable
CMOS PROM

Data Entry Formats for Harris Custom Programming
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Symbols and Abbreviations

This data sheet 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)
I (Current)
P (Power)

C (Capacitance)

The second letter specifies input (I) 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:
X X
Transition direction for first signal T T
Signal name to which interval is defined -——J I

Transition direction for second signal

-

X

x

|-

Signal name from which interval is defined

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

|ee——TWLEH
WRITE

ENABLE WmLﬂ

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
VALID VALID
CHANGE WILL CHANGE
FROM H TO L FROM H TO L
CHANGE WILL CHANGE
FROM L TO H FROM L TO H
@ gleylgHC:NRcEé CHANGING:
LR TESE  STATE UNKNOWN
HIGH
IMPEDANCE




) HARRIS HM-6312/6312A

PRODUCTS DIVISION

CMOS ROM
1024 Word x 12 Bit

JULY 1978
Features Pinout
®  HM-6100 COMPATIBLE TOP VIEW — DIP
e LOW POWER - TYPICAL S 5.04W STANDBY
L 4-11VOLT VCC OPERATION
— a Y
e  HIGH SPEED FO1 18[Jvce
e  STATIC OPERATION E E 2 17 :] G
G[3 16[] DX11
Description “pxo[]4 15 [J px10
The HM-6312 and HM-6312A are high speed, low power, silicon gate DX1 E 5 14 ]ng
CMOS static ROM's, organized 1024 words by 12 bits. In all static states DX2 E 6 13 :] DX8
these units exhibit the microwatt power requirements typical of CMOS.
The basic part operates at 4 - 7 volts with a typical 5 volt 250C access DX3 E 7 12 :] DX7
time of 350ns. Higher operating voltages, 4 - 11 volts, are available with
the A version. Signal polarities and functions are specified for interfacing DX4 E 8 1 :]DXG
with the HM-6100 Microprocessor. GND (]9 10 [JDX5
Operation
Addresses and data out are multiplexed on 12 lines, DX0 - DX11. Ad- D?_(_ - Address Input and Data Out
dresses are loading into an on chip register by falling edge of CE. Data E - Chip Enable
out, corresponding to the latched address, is enabled when CE, OEL and G - Output Enable
OEH are true. The RSEL output defines an area in the 4096 word ad- G - Output Enable
dressing space dedicated to RAM. It can be programmed by DX0, DX1, F - RAM Field Select
DX2 and DX3. This output eliminates a four bit register and decoder for
the high order address bits to select RAM.
Functional Diagram
T
TO OUTPUT | |
BUFFERS | |
| |
| |
I 12 BIT DX11-5 | 128 x 8 P ! TO DX
DX(o-“)I REGISTER { ARRAY : LINES
| |
| |
| |
I S _
— Y DEC
5 Do l:r—_]
DXo0, DX0 H
»—{ XA, DX —|PROGRAMMABLE “0" ENABLES

CHIP
G J|>°—{>"‘ A seLect ouTRuT

“0"SELECTS -RAM
AND DISABLES’
ROM OUTPUT

%

DXo, BX0, Ve —

ox1, BXT. voe g2 PROGI‘:‘AAMMMABLE =

DX2, OX2, Vce —1B seLecT

DX3, OX3. Vee — PROGRAMMABLE

INVERTING (H)
NONINVERTING (L)




Specifications HM-6312A-2/HM-6312A-9

ABSOLUTE MAXIMUM RATINGS

D.C.

A.C.

Supply Voltage

Applied Input or Output Voltage

Storage Temperature Range
Operating Temperature Range

+12.0V
GND -0.3V to VCC + 0.3V
-650C to +1500C

Industrial-9 -400C to +850C
Military-2 -550C to +1250C
ELECTRICAL CHARACTERISTICS VCC=10%5%
leMBOL I PARAMETER l MIN TYP I MAX F)NITS l TEST CONDITIONS
VIH Logical ““1** Input Voltage 70% VCC \
ViL Logical “0” Input Voltage 20% VCC \%
ne Input Leakage -1.0 +1.0 MA ov<vin<vce
VOH Logical /1" Output Voltage VCC-0.1 \ IOUT =0
VoL Logical “0” Output Voltage GND + .01 \Y I0UT =0
10 Output Leakage -1.0 1.0 MA ov<vo Lvcc
ICCSB Standby Supply Current 800 MA VIN=0or VCC
Iccop Operating Current (D) 10 mA f=1MHz,10=0
Cl Input Capacitance* ® 5.0 7.0 pF V1 =VCCor GND
cio 1/0 Capacitance* @ 6.0 10.0 pF
*Guaranteed and sampled, but not 100% tested.
See Switching Waveforms page 3-9
INDUSTRIAL MILITARY
SYMBOL PARAMETER MIN rMAX MIN MAX UNITS TEST CONDITIONS@
TELQV Access Time From E 200 220 ns VCC=1015%
TGHQV Output Enable Time 160 175 ns
TGLQZ Output Disable Time 160 175 ns
TEHEL Strobe Pos. Pulse Width 125 140 ns
TELEL Cycle Time 325 360 ns
TAVEL Address Set-Up Time 30 35 ns
TELAX Address Hold Time 55 60 ns
TELFV Propagation to F 100 110 ns

NOTES: @ Operating Supply Current (ICCOP) is proportional to operating frequency, example typical ICCOP = 10mA/MHz.

@ Capacitance sampled and guaranteed - not 100% tested.
@ A.C. test conditions: Inputs - TRise = TFall = 20ns; Outputs - ITTL Load and 50pF.



Specifications HM-6312-2/HM-6312-9

ABSOLUTE MAXIVIUM RATINGS

Supply Voltage

Applied Input or Cutput Voitage
Storage Temperature Range
Operating Temperature Range

Industrial-9
Military=-2

GND -0.3V to VCC + 0.3V

[acor s
=0o¥\w W

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

+8 .0V

L1ENON
TIQUYL

ELECTRICAL CHARACTERISTICS

VCC=5+10%

[ SYMBOL PARAMETER MIN TYP I MAX UNITS TEST CONDITIONS J
VIH Logical “1” Input Voltage 70% VCC \
ViL Logical “0" Input Voltage 20% VCC \%
I Input Leakage -1.0 +1.0 HA ov<vin<vce
VOH Logical 1 Output Voltage VCC-0.1 \Y I0UT =0
D.C. VoL Logical 0" Qutput Voltage GND + .01 \% IoUT =0
10 Output Leakage -1.0 1.0 A ov<vo <vcc
ICCSB Standby Supply Current 100 MA Vi=0orVCC
ICCOP Operating Current@ 5 mA f=1MHz,10=0
cl Input Capacitance™ (2) 5.0 7.0 pF V1 =VCCor GND
clo 1/0 Capacitance* (2 6.0 10.0 pF
*Guaranteed and sarnpled, but not 100% tested.
See Switching Waveforms page 3-9
INDUSTRIAL MILITARY
SYMBOL l PARAMETER MIN MAX MIN MAX UNITS | TEST CONDITIONS@
TELQV Access Time From E 510 560 ns VCC=5%10%
TGHQV Output Enable Time 290 320 ns
A.C. TGLQZ Output Disable Time 290 320 ns
TEHEL Strobe Pos. Pulse Width 260 285 ns
TELEL Cycle Time 770 845 ns
TAVEL Address Set-Up Time 75 85 ns
TELAX Address Hold Time 120 135 ns
TELFV Propagation to F 220 240 ns

NOTES: @ Operating Supply Current (ICCOP) is proportional to operating frequency, example typical ICCOP = 5mA/MHz.
@ Capacitance sampled and guaranteed - not 100% tested.
@ A.C. test conditions: inputs - TRise = TFall =20ns; Outputs - ITTL Load and 50pF.



Specifications HM-6312C-9

ABSOLUTE MAXIMUM RATINGS

Supply Voltage
Applied Input or Output Voltage
Storage Temperature Range

+8 .0V
GND -0.3V to VCC + 0.3V
-650C to +1500C

Operating Temperature Range -400C to +850°C
ELECTRICAL CHARACTERISTICS VCC =5+ 10%
SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
VIH Logical “1” Input Voltage 70% VCC v
VIL Logical ““0” Input Voltage 20% vCC \% }
Hne Input Leakage -10 +10 MA ovLviNn<vcec
VOH Logical ‘1" Output Voltage vCC -.01 \) I0UT =0
D.C. vVOL Logical “0" Output Voltage GND + .01 \% A0UT=0
10 Output Leakage -10 +10 MA ov<vo<vcc
ICCSB Standby Supply Current 500 MA VI=~0or VCC
Iccop Operating Current (D 5 mA f=1MHz, 10 =0
Cl Input Capacitance* @ 5.0 7.0 pF VI =VCC or GND
clo 1/0 Capacitance* ) 8.0 10.0 pF
*Guaranteed and sampled, but not 100% tested.
See Switching Waveforms page 3-9
INDUSTRIAL
SYMBOL PARAMETER MIN MAX min_ [ max | units | TEST conpDITIONS B)
TELQV Access Time From E 640 ns VCC =5 *10%
TGHQV Output Enable Time 390 ns
A.C. TGLQZ Output Disable Time 390 ns
TEHEL Strobe Pos. Pulse Width 300 ns
TELEL Cycle Time 940 ns
TAVEL Address Set-Up Time 75 ns
TELAX Address Hold Time 140 ns
TELFV Propagation to F 250 ns

NOTES: @ Operating Supply Current (ICCOP) is proportional to operating frequency, example typical ICCOP = 5SmA/MHz.
@ Capacitance sampled and guaranteed - not 100% tested.
@ A.C. test conditions: Inputs - TRise = TFall = 20ns; Outputs - ITTL Load and 50pF.
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Custom ROM Programming

HM-6312/6312A programming information is generated
from the PAL Il Symbolic Assembler as a “‘second pass’’
binary tape. A separate tape is required for each 1024
word ROM pattern, i.e. a separate symbolic should be gen-
erated for each 1024 word block of memory used, (0000-
1777)8, (2000-3777)8, (4000-5777)8 and (6000-7777)8.
A header is added to the front of each tape giving customer
ID, chip select and F programming information. The head-
er consists of 15 ASCII characters generated from a stand-
ard teletype. Channel 8 is always punched. The header

CHANNELS CHARACTER
” P -
87654 ¢«321
——\_-\/.\.—-\ }
L)
00000 000 | RUBOUT
COLUMN>1]| ©@ © [ ] ® |1
i 200 @ e 00 |S }
A 3gleo 0 ®e0 L
4] . 00 o 0
5| ® oee@ o 0 }
6|l® 00 o0 4
7100 o oo T }
glee o <0 T
9] e @ °e00 F
0] ®©® e00 F }
1M 0 0 °e0 0 F
12,00 c00 F
13|00 L N ] L
00000000 | RUBOUT
: 1
. ]
[} . LEADER )
.® °
[ J e O SET LOCATION
* TO (0200)g
000 o SET LOCATION
Py TO (6000)g
AA A e BBB | TYPICAL OCTAL
cCCCeDDD NUMBER ABCD
—_———
XXXe XXX | CHECKSUM
XX X®XXX
[} . TRAILER
[ J °
[ ] °
(] SPROCKET HOLES
M

The example shown above has a customer ID and pattern
ISL 004. Chip selects are programmed to recognize add-
resses (6000-7777)8 or (3072-4095)19. RAM select is act-

begins with a rubout followed by 6 alphanumeric charact-
ers identifying the customer and the pattern number. Next
are 2 characters designating true or false for inputs DXO0
and DX1 to chips select gate A (see Functional Diagram),
and 4 characters designating true, false, don’t care for
inputs DX0, DX1, DX2 and DX3 to the RAM select gate B
(see Functional Diagram). Next is one character (H or L)
designating F as active high or active low. The F function is
inhibited when all F inputs are VCC or don’t care (V) and

_F is active high. ‘The header ends with a rubout.
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COMMENTS

SPROCKET HOLES
BEGIN HEADER

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

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

DX0 — CHIP SELECT PROGRAMMING
DX1 - T-TRUE, F-FALSE

DX0 _ ‘
DX1 — F PROGRAMMING -

DX2 — T-TRUE, F-FALSE, V-DON'T CARE
DX3

F —ISACTIVE LOW
END HEADER

SPROCKET HOLES

PAL .11l Symbolic Assembler ‘‘second pass’’ output is of
this form. Channel 8 only— punches indicate leader or
trailer. An address is designated by a punch in channel 7.
12 bits of data are represented by two adjacent columns.
DX0 - DX5 are represented by channels (6 - 1) in the
first column. DX6 - 11 are represented by channels (6 - 1)
in the second column.

The set location to (0200)g is an output of the PALI1I
Symbolic Assembler, not otherwise needed.

ive low for addresses (0000-0377)g or (0000-0255)10.
For programs using less than 1024 words the unused
locations are automatically programmed to a logic one.



F PROGRAMMING

Defining the address block for which F is active is accomp-
lished through programming the inputs to gate B. (See
Functional Diagram). The sense of F is defined by pro-
gramming gate C for inverting or noninverting. These
conditions are specified in the header portion of the tape,

columns 9 thru 13.

Particular care is required in specifying the sense of F.
Careful examination of the Functional Diagram reveals
that F actually serves two functions, 1). F is anded with
the inputs of gate A to enable the HM-6312 output buffers.
2). The output of F is used to select RAM or other exter-
nal devices, this function is always a low true.

Switching Waveforms

TELEL
TEHEL TELQV
Ve N—
DATA OUT ADDRESS
4 N
G A TGLQV \——————————_———-
*G
N 4
N /]

TSI
RS 29
02000200 % % a0 0502

1%070%%6% %% % % 0.0 0.

BN RRRIN
GRRRIRRK >
QLXK EEES

* G has the same timing as

G and is inverted.

A Typical Microprocessor System

DX (0-11)
(0 - 255)
l—-F vecl- =R A3 veel b a3 vee
E G — A2 A4 — A2 A4 b A2 A4
G DX 11} 1 A1 w — A1 m b A1 w
HM-6100 DX0 DX10 F'J A0 Sln A0 Sl vy b A0 Y] =
MICRO- DX1  DX9j— As  DO3|- L: A5 DQ3|= b{as  DasfE
PROCESSOR DX2 DX8}|— As  DQ2[— — s DO2i= :1 A6  DQ2 190
DX3  DX7}— A7 DO1EE a7 pa1l= A7 paifgs
DX4 DX6 4enp  DQO <4 GnND DQO HenD  Dao
4eND  DxsH —E s2 — E s2 —E s2
LXMAR J
MSEL
XTC
HM-6312 HM-6561 HM-6561 HM-6561
1024 x 12 256 x 4 256 x 4 256 x 4
ROM RAM RAM RAM
ADDRESS SPACE N ,

(3072 - 4095)10

Y

ADDRESS SPACE (0000 - 0255)10



HARFIS HM-6388

PRODUCTS DIVISION
8192 x 8 CMOS ROM

A DIVISION OF HARRIS CORPORATION

MARCH 1978 Pre View

Features Pinout
‘ TOP VIEW.
e 8K WORD BY 8 BIT MEMORY
MASK PROGRA E B % -/
o MA OGRAMMED, NON-VOLATILE a7 24[Jvce
® QUICKACCESSOVERMILTEMP.. . .. ....c.unnn. .. 550nsec MAX A6[]2 23[]As
¢  LOWSTANDBY CURRENT OVER MIL TEMP.. . ... ..... 100 A MAX As[]3 22[]A9
® - SINGLE 5V POWER SUPPLY A4 21 DA12
®  ON CHIP ADDRESS REGISTERS A3[]s 20[JE
®  COMPACT 24 PIN PACKAGE 7 a2[]e 19[7A10
e  PINOUT LIKE HM-6389 FOR EASY UPGRADE - - ‘ o A1d7 18[JAN
e  TTL COMPATIBLE INPUT/OUTPUT Ao(s 17Ja7
e  MILITARY, INDUSTRIAL AND COMMERCIAL TEMPERATURE RANGES ao{e 16[]as
o110 15[] a5
a2 14[] 4
GND 2 13Ja3
Description

The HM-6388 is a mask programmed Read Only Memory featuring quick
access and extremely low power consumption. The 6388 contains internal loyic Symlml
address registers to allow simple implementation in common bus systems.
Because of the similarity of pinouts a system utilizing this device can be

easily modified to use the HM-6389 for added control flexibility. +VCC
Because of the large memory matrix, 65,536 bits, this device can be used T
for non-volatile storage of operating systems, control stores, assemblers, : E—0C
compilers, loaders, editors, high accuracy look up tables, and a vast num- A0 Q0
ber of other unique and otherwise unsatisfied applications. : Q; e Q1
A3 3
A4 — o
I\ | ———
A6 —0Q5
A7 - ——Q6
ﬁg — _ ——aQ7
A10=
A11
A12 l

- GND
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Functional Diagram

NWNT0D 30N3H343Y

I 0 Qo

A0 O—
Alo——
A

A2 O0— 256 x 256

LATCHED GATED (64 K BIT)
A3 ADDRESS ROW 4 MEMORY
A4 o———]REGISTER| _ DECODER 256 MATRIX

A
A5 O—————
A6 O
A7 0——
L lc
- A XA
L 32 |32 |32 |32 [32 |32 |32 |32

A8 O——i A
A9 O——i i3 I

LATCHED GATED
A10 O— ADDRESS COLUMN

REGISTER| _ DECODER
Al10- A I 5
A120—

Eo——-cb

LATCHED ADDRESS REGISTER LATCH ON RISING L
GATED DECODERS GATE ON RISING G
THREE STATE DRIVERS ACTIVE WHEN A = HIGH
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PIARPIS HM-6389

PRODUCTS DIVISION
8192 x 8 CMOS ROM

A DIVISION OF HARRIS CORPORATION

MARCH 1978 Pre Vigw

Features Pinout
TOP VIEW
® 8K WORD BY 8 BIT MEMORY :
®  MASK PROGRAMMED, NON-VOLATILE sid 1 M o hsa
®  QUICK'ACCESS OVERMILTEMP, .. ....... e 550nsec MAX s202 27 0F
@  LOWSTANDBY CURRENT OVER MIL TEMP 1001A MAX A703 26 pvce
e e asila 25 b As
®  SINGLE 5V POWER SUPPLY As05 24 P A9
@  ON CHIP ADDRESS REGISTERS A4l6 23 31\1 2
®  INTERNAL PLA FOR RAM FIELD SELECT OUTPUT A3 22 HE
o b A20l8 21JA10°
@  CHIP SELECT POLARITY OPTIONS Aado 20 hat1
®  CHIP SELECT LATCHED/UNLATCHED OPTIONS AcQ10 190Q7
®  DATA OUTPUT LATCHED/NONLATCHED OPTIONS Qog 11 18 pa6
Q1412 17 Q5
®  TTL COMPATIBLE INPUT/OUTPUT Q2013 16104
®  MILITARY, INDUSTRIAL AND COMMERCIAL TEMP. RANGES GNDQ 14 15pQ3

Description
Logic Symbol
I The HM-6389 is a mask programmed Read Only Memory featuring quick
access and extremely low power consumption. The HM-6389 contains E S1+4VCCS2 S3

internal address registers for ease of use in common bus systems. In ad-
dition to the 65,536 bit (6K) user defined memory matrix, there are a

variety of user defined control options.

These options include a Programmable Logic Array (PLA) for RAM field ':(1] F
select allowing internal address decoding for RAM over ROM overlay A2 e

memory array applications. The polarity of the RAM Field Select output A3 =t

is also an user option. The chip select inputs are individually definable to 'ﬁg 1 g?
be active high or low, and to be latched by chip enable or nonlatched. I | Q2
This feature can be used to eleminate address decoding for arrays as large A7 —— — Q3
as 64K words. Another user defined option (_ietermines whether the data ﬁg Q4
outputs will be latched by the chip enable (E), or is nonlatched mode is A10=——i I gg
chosen, the chip enable signal is used to disable the three state output All— Q7
drivers. Al12—

Because of the large data storage matrix and the versatility of the control GNE.L

options, this device can be used for non-volitile storage of operating -

systems, assemblers, compilers, loaders, editors, high accuracy look up
tables, and a wide variety of otherwise unsatisfied applications.




Functional Diagram

A0 o 2
Ato— A, m
A2 0— 8
230 LATCHED GATED 266 x 266
A4 o] ADDRESS rROW | ngm
REGISTER : . ] .
aso] REG DECODER MEMORY .+ 8
A6 0— A c Qo
A7 78 g
| TG F_E_o al
I L
Y A y
a2 faz2 [32 fr2 o2 o2 fo2fo2 | oa2
A
A8 0—
A9 0~ LATCHED > -
A100—] ADDRESS 5 GATED | seir -oa3
Av1o—| REGISTER 5 [7% COLUMN <1 DATA
DECODER LATCH
A120— o %_o s
T D L t—o Q5
Al |s
—l :—o as
OUTPUT CONTROL iy
OPTION o
+VCCo—g—o q
! ] A
$1POLARITY !
OPTION I Tsicaten | 91 L
» of o omov Lo A ——
1 [ LATCH —; |
52 POLARITY
OPTION [t [s2vaven
o OPTION
2 D | E LATCH _;
S3POLARITY
OPTION [T [ssiatch
o o oPTION
LATCH|{—e
o> ]
| ! RAM FIELD SELECT
" AVEC  paoPTIONS — POLARITY OPTION
LA11—e | E :~.__¢F
PLA ADDRESS LA11—e
INPUTS FROM | "0 = PLA FOR
D = RAM FIELD SELECT LATCHED ADDRESS REGISTERS
REGISTER Laiz—e LATCH ON RISING EDGE OF L
ouTPUTS LA . GATED DECODERS GATE ON
TAli—e RISING EDGE'OF G
«, | DATA LATCH ON FALLING L

PLA DISABLE
OPTION

WHEN L = HIGH DATA PASSES THRU

SELECT LATCHES LATCH ON
RISING EDGE OF L

THREE STATE OUTPUTS ACTIVE IF A = HIGH

ALL SWITCHES ILLUSTRATE USER DEFINED MASK PROGRAMMED OPTIONS. ONCE
MANUFACTURED ALL OPTIONS ARE INTERNALLY FIXED AND CAN NOT BE CHANGED.
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

@

HM-6501

256 x 4 CMOS RAM

JULY 1978 .
— Y
Features - Pinout
TOP VIEW
® LOWSTANDBYPOWER .. ..........000n ceee ... BBUW MAX
® LOW OPERATING POWER. . ... . ) . «ses i 22mW/MHz MAX
® FASTACCESSTIME ........ . e 220nsec MAX
e DATA RETENTIONVOLTAGE...:...... iesenan. 20VOLTSMIN.
e TTL COMPATIBLE IN/OUT
¢ HIGH OUTPUT DRIVE -2 TTL LOADS
o HIGH NOISE IMMUNITY
o 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
g W -WRITE ENABLE Q- DATA OUTPUT
Description G -OUTPUT ENABLE
The HM.—f'3501 is a 266 by 4 static CMOS R‘AM. fabr'lcated us.mg self- lagic Symbol
aligned silicon gate technology. Synchronous circuit design techniques are
employed to achieve high performance and low power operation. i VTC 17
On chip latches are provided for address and data outputs allowing ef- A0 — }— D0
ficient interfacing with microprocessor systems. The data output buffers :; ] :g?
can be forced to a high impedance state for use in expanded memory A3 —i — a1
arrays. A4 — —— D2
A5 — — a2
. ; S . A6 — — D3
The HM-6501 is a fully static RAM and may be maintained in any state A7 — Q3
for an indefinite period of time. Data retention supply voltage and supply I 1 T
current are guaranteed over temperature. S onp &
Functionai Diagram
A70——] A
ABO———— | atcHep | 75 GATED 3232
ASO————1 ADDRESS ROW 72 MATRIX
AO————— REGISTER |o DECODER
AQO————— s
G L
s s s Js
N § -‘—ﬁ—-ooo
00O
A
Ma I catep | D) oATA a
COLUMN
D10 N DECODER -2 oureur (2 3——001
A AND DATA p| LATCHES |o A
INPUT/OUTPU
o——Tr ' e _‘"°—| o
A
[
D30 P> l N A j—om
A A
A A
= l ] S earoneo ALL LINES POSITIVE LOGIC — ACTIVE HIGH
w T * THREE STATE BUFFERS:
:;’;:f.:: A HIGH —— OUTPUT ACTIVE
To 4> DATA LATCHES:
LHIGH—=Q=D
l l l Q LATCHES ON FALLING EDGE OF L
sO D A4 A3 A2 ADDRESS LATCHES:
LATCH ON RISING EDGE OF L
= GATED DECODERS:
6o :D GATE ON RISING EDGE OF G




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

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage -VCC +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Applied Input or Output Voltage GND -0.3V Industrial (-9) 45V to 5.5V
VCC +0.3V
Operating Temperature
Storage Temperature -650C to +1500C Military (-2) -5650C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP, & VCC =
OPERATING TEMP. = 250c D
RANGE VCC =5.0V TEST
SYMBOL PARAMETER MIN MAX MIN I TYP I MAX |UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 1 MA 10=0
1(+250C) VI =VCCor GND
ICCOP Operating Supply Current @ 4 15 25 mA f=1MHz,10=0
V1 =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 1 MA VCC=3.0,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 20| 14 \
" Input Leakage Current -1.0 +1.0 |[|-05] 00| +05| uA GND £ VI L vee
D.C. 10z Output Leakage Current -1.0 +1.0 -05] 0.0 | +05 | MA GND £ Vo L vee
VIL Input Low Voltage -0.3 0.8 -03| 20| 15 \
VIH Input High Voltage VCC -2.0| vCC +0.3|| 25 | 20| 5.3 \%
VoL Output Low Voltage 0.4 0.2 | 0.35 \% IOL = 3.2mA
VOH Output High Voltage 24 30| 45 \% I0H = -0.4mA
Cl Input Capacitance 6 4 6 pF VI =VCC or GND
f=1MHz
co Output Capacitance @ 10 6 10 pF VO = VCC or GND
= 1MHz
TELQV Chip Enable Access Time 220 120 | 170 ns [0)
TAvVQV Address Access Time 220 110 | 170 ns @
TSHQX | Chip Select Output Enable Time 130 50 | 90 | ns ®
TGLAX Output Enable Output Enable Time 130 50 920 ns @
TsLQz Chip Select Output Disable Time 130 50 90 ns @
TGHQZ Output Enable Output Disable Time 130 50 90 ns @
TELEH Chip Enable Pulse Negative Width 220 170 | 120 ns @
TEHEL Chip Enable Pulse Positive Width 100 70 50 ns @
TAVEL | Address Setup Time 0 o | -10 ns ®
A.C. TELAX | Address Hold Time 40 30 | 20 ns 0)
TDVWH | Data Setup Time 100 80 | 50 ns ®
TWHDX | Data Hold Time 0 o |-10 ns @
TWLSL Chip Select Write Pulse Setup Time 120 100 | 60 ns @
TWLEH Chip Enable Write Pulse Setup Time 120 100 | 60 ns ®
TSHWH Chip Select Write Pulse Hold Time 120 100 | 60 ns ®
TELWH Chip Enable Write Pulse Hold Time 120 100.| 60 ns @
TWLWH Write Enable Pulse Width 120 100 | 60 ns @
TELEL Read or Write Cycle Time 320 240 | 170 ns @
NOTES: 1. All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested.
4, AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements

at 1/2 vCC.
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Specifications HM-6501-2/HM-6501-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage -VCC +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 t0'5.5V
VCC +0.3V :
Operating Temperature
Storage Temperature -650C to +15600C Military (-2) i+ -5b0C to +12560C
Industrial (-9) -400C to +850C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =’
OPERATING TEMP. = 250c D
RANGE VCC = 5.0V
TEST
SYMBOL PARAMETER MmN [ mAx [[min [Tvp|max|uniTs|  conpiTions -
ICCSB Standby Supply Current 10 1.0 1 ©MA 10=0
’ . 1(+250C) VI =VCCor GND
Iccop Operating Supply Current@ 4 ; 151 25 mA f=1MHz,10=0
- V1 =VCCor GND
ICCDR Data Retention Supply Current 10 0.1 1 MA VCC=3.0,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 "1} 20 [ 1.4 Y
1l Input Leakage Current -1.0 +1.0 -05 | 0.0 | +0.5 | MA GND < VI £ vee
D.C. 102 Output Leakage Current -1.0 +1.0 -05 | 00 | +0.5 | MA GND L VO L vCcC
VIL Input Low Voltage -0.3 0.8 -03 |20 15 \"
VIiH Input High Voltage VCC -2.0|VvCC+0.3|{ 25 | 20 | 53 \
VoL Output Low Voltage 0.4 0.2 | 0.35 v IOL = 3.2mA
VOH Output High Voltage : 24 3.0 | 45 v IOH = -0.4mA
' cl Input Capacitance @ 6 4 | 6 | oF | Vi=VcCorGND
= 1MHz
co Output Capacitance@ 10 6 10 pF VO = VCC or GND
N . f=1MHz
TELQV Chip Enable Access Time by 300 160 | 240 ns @
TAVQV | Address Access Time 300 150 | 240°f ns ®
TSHQX Chip Select Output Enable Time 150 60 | 120 ns @
TGLAX Output Enable Output Enable Time " 150 60 | 120 ns @
TsLQz Chip Select Output Disable Time 150 60 | 120 | ns ®
TGHQZ | . Output Enable Output Disable Time 150 60 | 120 ns @
TELEH Chip Enable Pulse Negative Width 300 240 | 160 1 ns @
TEHEL Chip Enable Pulse Positive Width 100 ' 70 50 ‘1 ns @
TAVEL | Address Setup Time 0 o |-10 ns (O)

AcC. TELAX Address Hold Time 50 40 | 30 ns @
TDVWH | Data Setup Time 150 120 | 100 ns ®
TWHDX Data Hold Time 0 0 -10 ns @
TWLSL Chip Select Write Pulse Setup Time 180 150 | 120 ns @
TWLEH Chip Enable Write Pulse Setup Time' 180 150 | 120 ns @
TSHWH Chip Select Write Pulse Hold Time 1180 150 | 120 ns @
TELWH Chip Enable Write Pulse Hold Time 180 150 | 120 ns
TWLWH Write Enable Pulse Width 180 150 { 120 ns @
TELEL Read or Write Cycle Time " 400 310 | 210 ns @

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

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1,.56mA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested. .
4

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements
at 1/2 VCC.
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Specifications HM-6501-5

ABSOLUTE MAXIMUM RATINGS ‘ OPERATING RANGE
Supply Voltage -VCC +8.0V Operating Supply Voltage -VCC
Commercial 4.75V to 5.25V
Applied Input or Output Voltage GND -0.3V
VCC +0.3V

Operating Temperature
Storage Temperature ~650C to +1500C Commercial 00C to 750C

ELECTRICAL CHARACTERISTICS

D.C.

A.C.

TEMP. & VCC =
OPERATING TEMP, = 250C @
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX MIN ] TYP l MAX |UNITS CONDITIONS
ICCSB Standby Supply Current 100 10 | 100 | MA 10=0
V1 =VCCor GND
Iccop Operating Supply Current@ 4 161 25 mA f=1MHz, 10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 20 \%

" Input Leakage Current -1.0 +1.0 |[|-085|00!+05]| umA GND £ VI L vee
102 Output Leakage Current -1.0 +1.0 -05| 0.0 | +0.5 MA GND L VO L vCC
ViL Input Low. Voltage -0.3 0.8 -03] 20| 15 \

VIH Input High Voltage VvCC -2.0|vCcC+0.3|| 25 | 20| 5.3 \Y

VoL Output Low Voltage .04 0.2 | 0.35 \ IOL = 1.6mA

VOH Output High Voltage 24 3.0 | 45 \ IOH = -0.2mA

Ci Input Capacitance@ 6 4 6 pF VI =VCCor GND
f=1MHz
co Output Capacitance @ 10 6 10 pF VO =VCC or GND
X f=1MHz

TELQV Chip Enable Access Time 350 200 | 300 ns @
TAvVQV Address Access Time ' 360 200 | 310 ns @
TSHQX | Chip Select Output Enable Time 180 | 80| 160 | ns @
TGLOX Output Enable Output Enable Time 180 80 | 160 ns @
TSLQZ Chip Select Output Disable Time 180 80 | 160 ns @
TGHQZ Output Enable Output Disable Time 180 80 | 160 ns @
TELEH Chip Enable Pulse Negative Width 350 300 | 200 ns @
TEHEL Chip Enable Pulse Positive Width 150 130 | 90 ns @
TAVEL | Address Setup Time 10 10 0 ns @
TELAX Address Hold Time 70 50 40 ns @
TDVWH Data Setup Time N 170 140 | 120 ns @
TWHDX | Data Hold Time 0 o | -10 ns @
TWLSL Chip Select Write Pulse Setup Time 210 170 | 150 ns ®
TWLEH Chip Enable Write Pulse Setup Time 210 170 | 150 ns @
TSHWH Chip Select Write Pulse Hold Time 210 170 | 150 ns @
TELWH Chip Enable Write Pulse Hold Time 210 170 | 150 ns @
TWLWH Write Enable Pulse Width 210 170 | 150 ns @
TELEL Read or Write Cycle Time 500 " || 430 | 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 = 1.6mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC ;I'est Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements
at 1/2 VCC.

bl
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Read Cycle

TAVEL —=d

K

pe——TELQV-
= TAvVav

HIGHZ

VALID OUTPUT HienZ

Emnnz-—
2

1
TsLaz

TIME f i ’ | ’ j__
REFERENCE 1 T T T T 1 T
-1 o 1 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE|E S G W A D Q FUNCTION
-1 H L HX[X X z MEMORY DISABLED
0 UL HH|V X z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L HL HIX X X OUTPUT ENABLED
2 L HL H|IX X v OUTPUT VALID
3 A H L H{X X v OUTPUT LATCHED,
4 H L HX|X X z DEVICE DISABLED, PREPARE FOR NEXT CYCLE (SAME AS -1)
5 L HH|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 iatter occuring signai.

Sand 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 con-

trolled by E.

When E 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
uniatch on the faiiing edge of E.

Write Cycle

e
NEXT
N—
OOTOT0T0T070 0% %% % %2928, DATAIN
TOVWH—]
pam—— TWHDX

XK R IRRIRIHKRKY

TIME
REFERENCE T




TRUTH TABLE

TIME INPUTS OUTPUT
REFERENCE[E s & W|A D Q ¢ FUNCTION

-1 HL X X[X X SEE |MEMORY DISABLED

0 U X X X|v x| NOTE |cYCLE BEGINS, ADDRESSES ARE LATCHED

1 L HX™|x x WRITE PERIOD BEGINS

2 LHXSA|xV DATA IN IS WRITTEN

3 £ X X H|x x WRITE IS COMPLETED

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

5 UX X X[v X 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 Eand 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.

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 or to
the falling edge of S, whichever occurs first. By position-

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 is 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.

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

Battery Backup Applications

The HM-6501 is especially well suited for use in battery backup systems. Data retention supply voltage and supply current are
guaranteed over the full temperature range.

When designing the backup system, the following suggestions should be considered:

1.) As RAM VCC drops, the input logical one voltages should follow so as not to exceed VCC +0.3. It is sug-
gested to use CMOS drivers, operating at CMOS VCC, such as the HD-6495, HD-6432, and HD-6433. An-

ther approach is the use of open collector or open drain buffers pulled up to CMOS VCC.

2) E must be held high at CMOS VCC and S must be held low at ground. W, G, address, and data inputs should
be held at GND or CMOS VCC.

3.) When exiting from the battery backup mode, VCC should ramp without ring or discontinuities.

4.) The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 or 4.75V).

A very simple battery backup system is shown in Figure 1. When system power is available, diode D1 is forward biased and
supplies current to the CMOS devices. Upon loss of system power, diode D1 is reverse biased and only CMOS devices are
consuming battery power. A disadvantage to this method is that CMOS VCC is one diode drop, .7V, below TTL VCC. There
is a possibility that a TTL output signal could rise higher than CMOS VCC and cause possible latch problems. This possibility
can be reduced by incorporating a system similar to that shown in Figure 2. Other alternatives include using a germanuin diode
yielding a VF R .2V or adding diode D2 in the TTL supply and raising VCC to account for the drop. A PNP transistor is
substituted for the diode in Figure 2. The saturation drop of the transistor, 0.2V, is less than the 0.7V drop of the diode giving
more margin against latch-up. A power fail output signal is available to disable the chip enable circuitry. Open collector TTL
with pullups to CMOS VCC or LS type TTL should be used as memory drivers.. This will insure that the CMOS inputs are not
floating during the backup period. When system power is restored, operation continues as normal and the NI-CAD battery
pack is trickle charged through RC.

(OPTIONAL)
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HAFEUS HM-6503

PRODUCTS DIVISION

A DIVISION OF HARRE CORPORATION 2048 x 1 CMOS RAM

JULY 1978
Features Pinout
© LOWPOWERSTANDBY ...................... << 1mW MAX. TOP VIEW
o LOWPOWER OPERATION. ......... e 35mW/MHz MAX. "~ aorf1® Y 18hvee
® EXTREMELY LOW SPEED POWER PRODUCT a2 17[Jae
® DATARETENTION . .. ... ...t innnennnnnnns @ 2.0V MIN. :
e TTL COMPATIBILITY INPUT/OUTPUT ' Azga 16Ja7
e THREE STATE OUTPUT , Asll4 151 1a8
® FASTACCESSTIME .. .. .......c.¢cuvumeennnnn 300nsec MAX. Aa[]s 14(]v
e INDUSTRIAL OR COMMERCIAL TEMPERATURE RANGE as[]e 13[]A9
® 18 PIN PACKAGE FOR HIGH DENSITY ao[l? 127 A10
® ON CHIP ADDRESS REGISTER _
® PINOUT ALLOWS UPGRADE TO 6504 whs  mfjo
) . L. GND[9 10[J€
Description
The .HM-6503 is a 2048 x 1 static CN!OS R'AM fabricated usmg.self.ahgn- ) layic Symbal
ed silicon gate technology. The device utilizes synchronous circuitry to
achieve high performance and low power operation. ) E vecC W
On chip latches are provided for addresses, data input and data output
allowing efficient interfacing with microprocessor systems. The data out-
P . - A0—
put can be forced to a high impedance for use in expanded memory arrays. ﬁ;_
— l—>D
A3
The HM-6503 is a truly static RAM and may be maintained in any state Ad——
for an indefinite period of time. Data retention supply voltage and supply ﬁ?"‘—‘
current are guaranteed over temperature. I J— —oa
A10—]
The HM-6503 is supplied in two versions, the HM-6503H and the HM- bt
6503L. The H or L is used to designate the logic level to be connected to A~Address Inpu.
the Y iinput.: If a HM-6503H is procured the user must connect the Y in- E~Chip Enable GND
put to VCC in the system. If a HM-B503L is used the Y input must be Vg:‘gf't:elﬁ":f'e =
connected to system ground. Q_D:ta Ot':tput

Y —=Hard Wired Input

Functional Diagram

MO A

Ao 7%

A0 O—————] LATCHED ¢ GATED 64 x 32
A10 O—————— ADDRESS ROW 7ea MATRIX

A9 O LY ,:

A8 O

L e
32
G_| GATED coLumMN

DECODER
oo ’ no AND DATA 1/0

ALL LINES ACTIVE HIGH — POSITIVE LOGIC

X /r THREE STATE BUFFERS:
5 s A HIGH——OUTPUT ACTIVE

CONTROL AND DATA LATCHES:
A I LLOW—aQ=D

Q LATCHES ON RISING EDGE OF L
LATCHED

LATCHES:

REGISTER LATCH ON RISING EDGE OF L
GIATED DECODERS:
l l l l GATE ON RISING EDGE OF G
E

A7 A8 A3 A2 AS
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Specifications HM-6503-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage — VCC +8.0V Operating Supply Voliage
Input or Output Voltage Applied GND -0.3V Industrial (-9) 4.5V to 5.5V
to VCC +0.3V
Storage Temperature -650C to +1500C Operating Temperature
Industrial (-9) -400C to +850C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC = Temp = 250c D
OPERATING VCC = 6.0V
RANGE :
TEST
SYMBOL | * PARAMETER MIN | MAX MIN | TYP | MAX | UNITS CONDITIONS
10=0
Iccss Standby Supply Current 50 0.1 10 HA VI = VCC or GND
Iccop Operating Supply Current @ 7 5 ] mA (/: _"32::;?6'?0
ICCOR | Data Retention Supply Current 2 001| 5 | ua | MqIO¥CC30
VCCDR Data Retention Suﬁply Voltage| 2.0 20 14 v
" Input Leakage Current -0 +1.0 -05 | 00 | +06| wA GNnDLviSvee
D .c . 102 Output Leakage Current -1.0 +1.0 -05 | 0.0 | +05 BA GNDL VoL VCC
VIL input Low Voltage -0.3 0.8 -03 | 20| 15 v
VIH Input High Voltage veg, ch 3 25 | 20 | 63| Vv
VOL | Output Low Voltage 04 026036 V 10 = 2.0mA
VOH | Output High Voltage 24 36 | 40 v 10 = -1.0mA
] Input Capacitance@® 8.0 50 [ 80| pF | f=1MHz
VI = VCC or GND
co Output Capacitance ()] 10.0 6.0 | 100 pF f= IMHz
P . ) VO=VCC or GND
TELQV | Chip Enable Access Time 300 170 | 250 | - ns )
TAVQV | Address Access Time 320 170 | 270 | s (0]
TELQX | Chip Enable Output Enable 100 50 | 80 | " ns ®
Time .
TEHQZ | Chip Enable Output Disaole 100 50 80 ns @®
Time
TELEH | Chip Enable Pulse Negative 300 250 | 170 ns (0]
Width
TEHEL | Chip Enable Pulse Positive 120 100 | 70 n ®
Width
TAVEL | Address Setup Time 20 20 0 . ns (O]
TELAX | Address Hold Time 50 50 20 ns ®
AC TWLWH | Write Enable Pulse Width 80 60 40 ns (O]
bl TWLEH | Write Enable Pulse Setup Time | 200 150 | 130 ns ®
TWLEL | Early Write Pulse Setup Time 0 0 -10 ns (0]
TWHEL | Write Enable Read Mode 0 0 -10 ns ®
Setup Time .
TELWH | Early Write Pylse Hold Time 80 60 | 40 ns ®
TDVWL | Data Setup Time 0 0 -10 ns (0]
TDVEL | Early Write Data Setup Time 0 0 -10 ns @
TWLDX | Data Hold Time 80 €0 40 ns ®
TELDX | Early Write Data Hold Time 80 60 | 40 ns ®
TELWL | Early Write Output Hi-Z Time | + 0 0 -10 ns ®
TQVWL | Data Valid to Write Time ., (1] .0 0 ns ®
TELEL | Read or Write Cycle Time 420 350 | 240 ns ®

NOTES: 1. Alldevices 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; Output — 1 TTL load and 50pF; All timing measured at % VCC.
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Specifications HM-6503-5

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage — VCC +8.0V | Operating Supply Voltage
Input or Output Voltage Applied GND -0.3V ‘CommerCIal 4.75V t0 5.25V
to VCC +0.3V Operating Temperature
Storage Temperature -650C to +1500C Commercial 00C to +750C

ELECTRICAL CHARACTERISTICS

TEMP.& vCC= || TEMP=250c®

OPERATING VCC = 5.0V
RANGE . X
: : - TEST
SYMBOL PARAMETER MIN MAX MIN | TYP | MAX | UNITS CONDITIONS
. 10=0
iCcsB Standby Supply Current 500 100 | 500 HA VI =VCCor GND
N . f=1MHz,10=0
iccop Operating Supply Current @ 7, 5 6 mA VI =VCC or GND
" Input Leakage Current -10.0 +10.0 -7.0 |105 | +7.0 HA GND LVI <vce
102 Output Leakage Current -10.0 | +10.0 -7.0 |05 | +7.0 | uA GND<VOLvCe
ViL Input Low Voltage -0.3 0.8 -03 | 20 | 1.5 \
D.C VIH Input High Voltage vce vce 25 20 | 53 \
) -2.0 +0.3
VoL Output Low Voltage 0.4 0.25 | 0.35 v 10 = 1.6mA
VOH Output High Voltage 24 35 4.0 v 10=-04mA
Cl Input Capacitance @ 8.0 5.0 8.0 pF f=1MHz

VI =VCCor GND

6.0 | 10.0 | pF f=1MHz
VO=VCC or GND

co Output Capacitance (<)

'__—“—'__—'—'—_—-——Tr—'———!"‘__T_‘P—'_’—"—_—‘——

TELQV - | Chip Enable Access.Time 350 200 | 300 | ns @
TAVQV | Address Access Time 370 200 [ 320 [ ‘'ns @
TELQX | Chip Enable Output Enable 100 50 | 80 ns @
Time
TEHQZ | Chip Enable Output Disable . 100 50 80 ns @
Time
TELEH Chip Enable Pulse Negative 350 300 200 ns @
Width
TEHEL | Chip Enable Pulse Positive 150 120 100 ns @
Width
TAVEL | Address Setup Time 20 20 0 ns ®
TELAX | Address Hold Time 50 50 20 ns (O]
TWLWH | Write Enable Pulse Width 100 80 60 ns @
A.C. TWLEH | Write Enable Pulse Setup Time | 250 200 100 ns ®
TWLEL | Early Write Pulse Setup Time 0 o |-10 s ®
TWHEL | Write Enable Read o [-10 ns @
Setup Time
TELWH Early Write Pulse Hold Time 100 80 60 ns @
TOVWL | Data Setup Time 30 ] 20 0 ¢ ns @
TDVEL Early Write Data Setup Time 30 20 0 ns @
TWLDX | Data Hold Time P 100 80 60 ns @
TELDX Early Write Data Hold Time 100 80 - 80 ns @
TELWL Early Write Output Hi-Z Time 0 0 -10 ns @
TQVWL | Data Valid to Write Time 0 0 0 ns @
@

TELEL | Read or Write Cycle Time' | 500 420 | 300 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 = 5SmA/MHz.
3.  Capacitance sampled and guaranteed — not 100% tested.
4

AC test conditions: Inputs — TRISE = TFALL = 20nsec; Output — 1 TTL load and 50pF; All timing measured at % VCC.
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Rea

d Cycle

ST TR
A XXX o%ele%%

TEHEL —

[——TELQV

—{ TELOX TEHQZ ——n p—
HIGH-Z HIGH-2
a VALID DATA OUTPUT }
w HIGH
TIME ’ ' f ' f ’ f
REFERENCE I I I ! | | |
-1 0 1 2 3 4 5

TRUTH TABLE

TIME _ INPUTS uUTPUT FUNCTION
REFERENCE | E A Q

-1 H x| x z | MEMORY DISABLED
0 N OH |V 2 .| CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L oH | x X | OUTPUT ENABLED
2 L oH | x v | outPuT vALID
3 S H | x v READ ACCOMPLISHED
4 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 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

TSI
SRHHOLULRANKR
XX

2020%0% 2%

mi

XX
" TEHEL—

TWLEL

=|

WY

TN

a

000000 000000
0202020202020 20202022 Y0 o2 Y

TIME
REFERENCE

— -

TRUTH TABLE

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

3-

TIME INPUTS OuTPUT FUNCTION
REFERENCE{ E W A D Q
-1 H X | x x z MEMORY DISABLED
[4 N Ltfvyv z CYCLE BEGINS; ADDRESSES ARE LATCHED
1 L x| x x z WRITE IN PROGRESS INTERNALLY
2 oS X | X X z WRITE COMPLETED
3 H X | x x z PREPARE FOR NEXT CYCLE (SAME AS -1)
4 ~ t|vVvyv z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

will remain in that state until E returns high (T = 2). For
this cycle, the data input is latched by E going 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 Moilify Write Cycle

TEHEL—
3 RN

XX

A

IR
R 0’0‘0’020?02020?0!0A

0

TWLH

V

| TWHEL
wZ

AN\

777707

Tavwi

TOVWL =—TWLDX

DATA VALID

[——TE
TELOX

QY i

VALID DATA OUTPUT

TIME ’ v ‘ ’ ’

REFERENCE I | | | T | |
-1 0 1 2 3 4 6
TRUTH TABLE

TIME INPUTS OUTPUT FUNCTION

REFERENCE |E W A D Q

-1 H X | X X z MEMORY-DISABLED

0 ~ H [V X z CYCLE BEGINS, ADDRESS ARE LATCHED

1 L H [ XX X OUTPUT ENABLED

2 L H | X x. \% OUTPUT VALID, READ AND MODIFY TIME

3 L x| 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 NH |V X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The read modify write cycle begms 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).
present at the output and input are latched. The W signal

On the falling edge of the W (T = 3)'the data ™ °

.. 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

is'ready for the next cycle.

output. The.output goes to a high impedance and the RAM

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 dlagrams 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.

ADDRESS

CHIP ENABLE
TIMING CONTROL

+VCC
6503H &

\ JUMPER

T0 RAM
PIN 14

HD-6440
cmos
10F8

8US 715 é 73 LATCHED

DECODER
DRIVER

—

RAM
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Battery Backup Applications

The HM-6503 is especially well suited for use in battery backup systems. Data retention supply voltage and supply
current are guaranteed over the full temperature range.

When designing the backup system, the following suggestions should be considered:

1.) As RAM VCC drops, the input logical one voltages should follow so as not to exceed VCC +0.3. It is
suggested to use CMOS drivers, operating at CMOS VCC, such as the HD-6495, HD-6432, and HD-6433.
Another approach is the use of open collector or open drain buffers pulled up to CMOS VCC.

2.) E must be held high at CMOS VCC. W, address and data inputs should be held at either GND or CMOS
VCC to minimize power dissipation.

3.) When exiting from the battery backup mode, VCC should ramp without ring or discontinuities.

4.) The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 or 4.75
volts).

A very simple battery backup system is shown in Figure 1. When system power is available, diode D1 is forward
biased and supplies current to the CMOS devices. Upon loss of system power, diode D1 is reverse biased and only
CMOS devices are consuming battery power. A disadvantage to this method is that CMOS VCC is one diode drop,
.7V, below TTL VCC. There is a possibility that a TTL output signal could rise higher than CMOS VCC and cause
possible latch problems. This possibility can be reduced by incorporating a system similar to that shown in Figure
2. Other alternatives include using a germanuin diode yielding a VF R2.2V or adding diode D2 in the TTL supply
and raising VCC to account for the drop. A PNP transistor is substituted for the diode in Figure 2. TYe saturation
drop of the transistor, 0.2V, is less than the 0.7V drop of the diode giving more margin against latch-up. A power
fail output signal is available to disable the E circuitry. Open collector TTL with pullups to CMOS VCC or LS
type TTL should be used as memory drivers. This will insure that the CMOS inputs are not floating during the
backup period. When system power is restored, operation continues as normal and the NI-CAD battery pack is
trickle charged through RC.

(OPTIONAL)
]
H '
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LR dedd -d
SYSTEM L 4 >
poweR (Y€ > vee
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

® FASTACCESSTIME ........... [ .
¢ MILITARY TEMPERATURE RANGE

HM-6504

4096 x 1 CMOS RAM

3|

JULY 1978
Features Pinout
e LOW Powsh STANDBY . .......o0v. “ee W e eiie + o << 1TmW MAX TOP VIEW
® LOWPOWEROPERATION ..........co0euvennnn 35mW/MHz MAX,
A0
® EXTREMELY LOW SPEED POWER PRODUCT a2
® DATARETENTION . . ... i it in e ieeieeieeaenennn @ 2.0V MIN A2[]3
® TTL COMPATIBLE INPUT/OUTPUT A3[]a
® THREE-STATE OUTPUT A4l 15
® STANDARD JEDEC PINOUT As(]e6
300nsec MAX. alj7
8
9

® INDUSTRIAL TEMPERATURE RANGE
® 18 PIN PACKAGE FOR HIGH DENSITY
® ONCHIP ADDRESS REGISTER

Description

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

»Qn chip latches are provided for addresses, data input and data output
allowing efficient interfacing with microprocessor systems. The data
output can be forced to a high impedance for use in expanded memory
arrays.

The HM-6504 is a truly 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.

GND

Logic Symbol

E vecc W

A — Address Input
E — Chip Enable —
W - Write Enable
ata Input
Q — Data Output

" Functional Diagram

A90—— A

A100—— - L

A110O~———— LATCHED' 6 GATED P 64x64
A0O ADDRESS ROW 76 MATRIX
A10- REGISTER|A DECODER

f

199999

A5 AZA? AB A7 AB

ALL LINES ACTIVE HIGH - POSITIVE LOGIC

A HIGH —= OUTPUT ACTIVE
CONTROL AND DATA LATCHES:

Q LATCHES ON RISING EDGE OF L

G_| GATED COLUMN
AND DATAI/O -
y: V
/e /le THREE STATE BUFFERS:
A A LLOW —= Q=D
L LATCHED
ADDRESS LATCHES:
REGISTER

LATCH ON RISING EDGE OF L

GATED DECODERS:
GATE ON RISING EDGE OF G
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Specifications HM-6504-2/HM-6504-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage — VCC +8.0V Operating Supply Voltage
. Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied GND -0.3Vv . X
to VCC +0.3V lrjdustnal (-9) 4.5V to 5.5V
Storage Temperature -650C to +1500C Operat&:ﬁi:l:;'l?_egture -550C to +1250C
Industrial (-9) -400C to +850C

ELECTRICAL CHARACTERISTICS

Temp.&avee= || Temp=250c®

OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN | max min | Tve | max| uniTs CONDITIONS
ICCSB | Standby Supply Current 50 01| 10| pua | 10-0
a upply Cur - L VI = VCC or GND
ICcOP | Operating Supply Current @ 7 5| 6| ma [ fyiHzloce
ICCOR | Data Retention Supply Current 25 001| 5 | pa {2 : 32;’32,'53"%
VCCDR | Data Retention Supply Voltage| 2.0 20 14 \")
" Input Leakage Current 10| +1.0 -05 | 00 |+05] uA | GNDSVISveC
D.C. 102 Output Leakage Current -1.0 +1.0 -05 | 0.0 | +05| uA GND Lvo<VvCce
VIiL Input Low Voltage -0.3 0.8 -0.3 20 15 v
VIH | Input High Voltage Vel VeGs || 25 | 20| 83| v
VOL | Output Low Voltage 04 026 035 Vv 10 =2.0mA
VOH | Output High Voltage 24 35 | 40 v 10=-1.0mA
cl Input Capacitance® 8.0 50 | 80| pF | f=1MHz
: VI = VCC or GND
co. | Output Capacitance @ 100 60 [100]| pF | f=1MHz

VO = VCC or GND

o= M
TELQV | Chip Enable Access Time 300 170 | 260 | ‘'ns (0]

TAVQV | Address Access Time 320 170 | 270 | ns ®
TELQX | Chip Enable Output Enable 100 50 [ 80 | ns @
Time
TEHQZ | Chip Enable Output Disable 100 50 | 80 | m (0]
Time
TELEH mp Enable Pulse Negative 300 260 | 170 n ()]
{
TEHEL | Chip Enable Pulse Positive 126 100 70 ns @
Width
TAVEL | Address Setup Time 20 20 (] ns (0]
TELAX | Address Hold Time 50 50 | 20 ns ®
TWLWH | Write Enable Pulse Width 80 60 | 40 n @
AC TWLEH | Write Enable Pulse Setup Time | 200 150 130 ns @
TWLEL | Early Write Pulse Setup Time 0 (] -10 ns @
TWHEL | Write Enable Read Mode 0 o -10 ns @
Setup Time
TELWH | Early Write Pulse Hold Time 80 60 40 ns @
TOVWL | Data Setup Time 0 0 0 ns ()
TDVEL | Early Write Data Setup Time 0 0 o | n (0]
TWLDX | Data Hold Time 80 60 | 40 ns ®
TELDX | Early Write Data Hold Time 80 60 | 40 ns (0]
TELWL | Early Write Output Hi-Z Time | 0 o |-10 n ®
TQVWL | Data Valid to Write Time 0 0 ns @
TELEL | Read or Write Cycle Time 420 350 | 240 J o ®

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 = SmA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested.
4

AC test conditions: Inputs — TRISE = TFALL = 20nsec; Output — 1 TTL load and 50pF; All timing measured at %2 VCC.
3-27



Specifications HM-6504-5

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage — VCC : +8.0V Operating Supply Voltage
Input or Output Voltage Applied GND -0.3V Commercial 4.75V 10 5.25V
to VCC +0.3V Operating Tempgrature
Storage Temperature -650C to +1500C Commercial 0°C to +750C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC = TEMP = 250c @D
OPERATING VCC = 5.0V
RANGE resT
SYMBOL PARAMETER MIN | MAX MIN | TYP | MAX | UNITS CONDITIONS
10=0
ICCSB Standby Supply Current 500 100 | 500 MA Vi=VCC or GND
£=1MHz,10=0
iccop Operating Supply Current ()] 7 . 5 6 mA V1.=VCC or GND
1] Input Leakage Current -100 | +10.0 -70 |05 | +7.0| nA | .GNDLvILvce
10z Output Leakage Current -10.0 | +10.0 -70 {#05(+7.0 | mA | GND<vo<Lvcc
VIL Input Low Voltage -03 | 08 03 |20 15| Vv
D.C VIH Input High Voltage vee | vee 25 |20 (63| V
e -20 +0.3
VOL - | Output Low Voltage 04 025035 | Vv 10 = 1.6mA
VOH | Output High Voltage 24 35 | 4.0 v 10 = -0.4mA
cl Input Capacitance @ 8.0 50 | 80 | pF | f=1MHz
VI = VCC or GND
co | output Capacitance @ 100 60 | 100| pF | f=1MHz
TELQV | Chip Enable Access Time 350 200 | 300 ns @
TAVQV | Address Access Time 370 . 200 | 320 ns (0]
TELQX | Chip Enable Output Enable 100 50 80 ns @
Time
TEHQZ _| Chip Enable Output Disable 100 50 | 80 | ns (0]
Time :
TELEH Chip Enablie Pulse Negative 350 300 200 ns @ _
Width : :
TEHEL | Chip Enable Pulse Positive 150 - 120 100 ns @
Width
TAVEL | Address Setup Time 20 . 20 0 ns @
TELAX | Address Hold Time 50 50 20 ns (O]
TWLWH | Write Enable Pulse Width 100 | 80 | 60 ns @
A.C. TWLEH | Write Enable Pulse Setup Time | 250 200 | 100 ns ®
TWLEL Early Write Pulse Setup Time 0 0 -10 . ns @
TWHEL | Write Enable Read 0 0 -10 ns @
Setup Time
TELWH | Early Write Pulse Hold Time 100 80 60 ns (O]
TDVWL | Data Setup Time 30 20 0 ns @
TOVEL | Early Write Data Setup Time 30 20 [ ns (0]
TWLDX | Data Hold Time 100 80 60 ns @ .
TELDX | Early Write Data Hold Time 100 80 | 80 ns ®
TELWL | Early Write Output Hi-Z Time 0 0 -10 ns @
TOVWL | Data Valid to Write Time 0 () 0 ns ®
TELEL Read or Write Cycle Time 500 42 300 ns @

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: Ty'picél ICCOP = 5mA/MHz,

3. Capacitance sampled and guaranteed — not 100% tested.

4. AC test conditions: Inputs — TRISE = TFALL = 20nsec; Output — 1 TTL load and 50pF; All timing measured at % VCC.
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Read Cycle

[a——TELQV.
——a{ TELQX TEHQZ ——amf
HIGH-Z HIGH-Z
a VALID DATA OUTPUT }
w HIGH
w
;| } ! ! !
REFERENCE | | 1 T T I
-1 0 1 2 3 1]

TRUTH TABLE

™M INPUTS  JouTPUT| FUNCTION
REFERENCE| E W A | a
- H x | x| 2z | MEMORY DISABLED
0 N H | V] z | CYCLEBEGINS, ADDRESSES ARE LATCHED
1 L H | x| x [outeuTenAsLED
2 L H|x]| v [oureurvaLp
3 o+ H | X| Vv | READ ACCOMPLISHED
4 H X | X | 2z | PREPARE FOR NEXT CYCLE (SAME AS -1)
5 " H | V| Z [ CYCLEENDS, 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

TE
TELEH

= TWLEL |~ TELWH

7a0.0.02020207020.02020.020200.0.0 00,000 X A0
202000 %% 202620 2026 %00 %4 242620 % % % % 2% 0202070 0 020205000,

'I TEHEL —

Ne—
TWLEL [—
|——

a__HIGH-Z HIGH-Z
TIME ’ t
REFERENCE I T 1
-1 0 3
TRUTH TABLE
TIME INPUTS OuTPUT FUNCTION
REFERENCE| E W A D
-1 H x| x x z MEMORY DISABLED
0 ~L|vyv z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L x| x x z WRITE IN PROGRESS INTERNALLY
2 S 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

will remain in that state until E returns high (T = 2). For
this cycle, the data input is latched by E going low; there-

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

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

wi X A NN L Z

TavwL
——={ TovwL ~—Twwx——-|
J—
. BN owtavau
e TELQV =i
Q HIGH-Z K VALID DATA OUTPUT ). HIGH-2

|

ERE ? ! ’ ? T Jl ? ? ?
REFERENCE
-1 0 1 2 3 4 5 6 7
TRUTH TABLE
TIME INPUTS OUTPUT FUNCTION
REFERENCE | E W A D Q

-1 H X | X X z MEMORY DISABLED

0 I 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 Y| XV \ WRITE BEGINS, DATA IS LATCHED

4 L X | x x v WRITE IN PROGRESS INTERNALLY

5 S X | X X s WRITE COMPLETED

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

7 N H VX 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.

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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Battery Backup Applications

The HM-6504 is especially well suited for use in battery backup systems. Data retention supply voltage and supply
current are guaranteed over the full temperature range.

When designing the backup system, the following suggestions should be considered:

1.) As RAM VCC drops, the input logical one voltages should follow so as not to exceed VCC +0.3. It is
suggested to use CMOS drivers, operating at CMOS VCC, such as the HD-6495, HD-6432, and HD-6433.
Another approach is the use of open collector or open draih buffers pulled up to CMOS VCC.

2.) E must be held high at CMOS VCC. W, address and data inputs should be held at either GND or CMOS
VCC to minimize power dissipation.

3.) When exiting from the battery backup mode, VCC should ramp without ring or discontinuities.

4.) The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 or 4.75
volts).

A very simple battery backup system is shown in Figure 1. When system power is available, diode D1 is forward
biased and supplies current to the CMOS devices. Upon loss of system power, diode D1 is reverse biased and only
CMOS devices are consuming battery power. A disadvantage to this method is that CMOS VCC is one diode drop,
.7V, below TTL VCC. There is a possibility that a TTL output signal could rise higher than CMOS VCC and cause
possible latch problems. This possibility can be reduced by incorporating a system similar to that shown in Figure
2. Other alternatives include using a germanuin diode yielding a VF R2.2V or adding diode D2'in the TTL supply
and raising VCC to account for the drop. A PNP transistor is substituted for the diode in Figure 2. The saturation
drop of the transistor, 0.2V, is less than the 0.7V drop of the diode giving more margin against latch-up. A power
fail output signal is available to disable the E circuitry. Open collector TTL with pullups to CMOS VCC or LS type
TTL should be used as memory drivers. This will insure that the CMOS inputs are not floating during the backup

period. When system power is restored, operation continues as normal and the NI-CAD battery pack ‘is trickle
charged through RC.

(OPTIONAL)
[]
! 1
]
! o2 |
- ; _——d
SYSTEM .
POWER \—YCC > vee
# CMOS Ve
o1
RC
= ni-cap
= v
FIGURE 1 -
- Ve
SYSTEM [ . — > M
vowen (VeC # CMOS VCC
< <
> >
< < RC
3 D4
.—
Loy =" NI-CAD
= v
POWER FAIL @
FIGURE 2
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Features

LOW STANDBY POWER . . .. .
LOW OPERATINGPOWER. .. .vv'v v v vviien e
FAST ACCESS TIME .o
DATA RETENTION VOLTAGE . . . ......
TTL COMPATIBLE IN/OUT

HIGH OUTPUT DRIVE — 2 TTL LOADS
HIGH NOISE IMMUNITY

ON CHIP ADDRESS REGISTER

MILITARY TEMPERATURE RANGE
INDUSTRIAL TEMPERATURE RANGE
THREE-STATE OUTPUTS

16 PINPACKAGE FOR HIGH DENSITY

Description

55 UW MAX
.. 22mW/MHz MAX
180nsec MAX
. 2.0 VOLTS MIN

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

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

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

HM-6508

1024 x.1 CMOS RAM

TOP VIEW

ds
Ao (]
A
a2
a3}
Al

e[

GNo [

A — Address Input
E — Chip Enable
W — Write Enable

D —'Data. Input
Q.— Data Output

Logic Symbol

E +vecW

—D

Al e
A7 —aQ

H

= GND

Functional Diagram

A5 O—rof A .
A6 O—— LATCHED [~ 7% GATED 32x32
As O] AooRess |, beconen | 79|  MATRIX
REGISTE
A9 O— STER |24
L G
| ! ,
432
GATED
COLUMN
G| DECODER
P—1 AND DATA /0
/ ”
)5 4
A A
L LATCHED
ADDRESS
REGISTER

S 110

AO A1A2A3A4

ALL LINES POSITIVE LOGIC — ACTIVE HIGH

THREE STATE BUFFERS:
AHIGH —= OUTPUT ACTIVE

ADDRESS REGISTER AND DECODERS:
LATCH ON RISING EDGE OF L
GATE ON RISING EDGE OF G
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Specifications HM-6508B-2/HM-6508B-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage -VCC +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 +1260C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250¢c @
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX MIN | TYP | MAX [UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 1 MA 10=0
1(+25°C) VI=VCC or GND
ICCOP Operating Supply Current@ 4 15| 256 mA f=1MHz,10=0
Vi=VCCor GND
ICCDR Data Retention Supply Current 10 0.01 1 MA VCC=3.0,i10=0
VI=VCC or GND
VCCDR Data Retention Supply Voltage 2.0 20| 1.4 \"
).C. 1" Input Leakage Current -1.0 +1.0 ~05] 00| +05| MA GND L VI g vee
10Z Output Leakage Current -1.0 +1.0 -05| 00| +0.5| MA GND £ vo< vce
ViL Input Low Voltage -0.3 0.8 03| 20| 15 v
VIH Input High Voltage VCC -2.0 |VCC+0.3|| 25 | 20| 5.3 v
VoL Output Low Voltage 0.4 0.2 ] 0.35 v IOL = 3.2mA
VOH Output High Voltage 24 30 | 45 A" IOH = -0.4mA
cl Input Capacitance @ 6 4| 6 | pF | Vi=vcCorGND
f=1MHz
co Output Capacitance @ 10 6 10 pF VO=VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 180 100 | 140 | ns @
T