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Important Notice

Atmel guarantees that its circuits will be free from defects of
material and workmanship under normal use and service, and
that these circuits will perform to current specifications in
accordance with, and subject to, the Company’s standard
warranty which is detailed in Atmel’s Purchasing Order
Acknowledgment.

Atmel reserves the right to change devices or specifications
detailed in this data book at any time without notice, and
assumes no responsibility for any errors within this document.
Atmel does not make any commitment to update this
information. Atmel assumes no responsibility for the use of any
circuits described in this data book, nor does the Company
assume responsibility for the functioning of undescribed
features or parameters.

In the absence of a written agreement to the contrary, Atmel
assumes no liability with respect to the use of semiconductor
devices described in this data book for applications assistance,
customers’ product design or infringement of patents or
copyrights of third parties.

Atmel’s products are not authorized for use as critical
components in life support devices or systems and the use as
such implies that user bears all risk of such use.

If Atmel is an approved vendor on a Standard Military Drawing
(SMD), the Atmel similar part number specification is fully
compliant with the SMD.

© Atmel Corporation, 1990
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Atmel Overview

Atmel Corporation designs, manufactures and markets high quality and high performance
CMOS memory, logic and analog integrated circuits. Founded in 1984, the Company serves
the manufacturers of computation, communications and instrumentation equipment in
military and commercial environments.

Since the purchase in 1989 of Honeywell’s Solid State Electronics Division in Colorado
Springs, Colorado, Atmel’s product line expanded to include CMOS and bipolar gate arrays.
This data book contains specifications on this new family of devices.

Atmel’s broad line of products provide customers with a variety of solutions to their memory
applications. Atmel can offer high-density, high-speed memory and logic standard products
as well as custom gate arrays.

Atmel guarantees quality and reliability by fabricating all products — no matter what their
intended application— to meet or exceed the specifications of Military Standard 883.

Ifyou have any questions, please call your nearest Atmel representative or distributor as listed
in the back of this data book, or contact Atmel’s corporate headquarters:

Atmel Corporation

2125 O’Nel Drive

San Jose, CA 95131
Phone: (408) 441-0311
Facsimile: (408) 436-4200

We thank you for considering Atmel semiconductors.
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Alpha-Numeric Product Selection Guide and Index

CMOS E2PROMs

PartNumber Organization Description PageNo.
AT28C010 128Kx8 1MBit E2PROM with 128 Byte Page 2-125
AT28C04 512x8 4KE2PROM 2-41
AT28C1024 64Kx 16 1MBIt E2PROM 2-115
AT28C16 2Kx8 16K E2PROM 2-51
AT28C16E 2Kx8 16K EZPROM with Extended Endurance 2-51
AT28C16F 2Kx8 16K E2PROM with Fast Write 2-51
AT28C17 2Kx8 16K E2PROM 2-61
AT28C256 32Kx8 256K EZPROM 2.93
AT28C256F 32Kx8 256K E2PROM with Fast Write 2-93
AT28C64 8Kx8 64K E2PROM 2-71
AT28C64E 8Kx8 64K E2PROM with Extended Endurance 2-71
AT28C64F 8Kx8 64K E2PROM with Fast Write - 2-71
AT28C64X 8Kx8 64K E2PROM without Ready-Busy 2-71
AT28HC16 2Kx 8 High Speed, 16K CMOS E2PROM 2-3
AT28HC16L 2Kx8 High Speed, Low Power, 16K E2PROM 2-3
AT28HC256 32Kx8 High Speed, 256K Paged E2PROM 2-27
AT28HC256F 32Kx 8 High Speed, 256K E2PROM with Fast Write 2-27
AT28HC256L 32Kx 8 High Speed, Low Power, 256K E2PROM 2-27
AT28HC64 8Kx8 HighSpeed, 64KPaged E2PROM 2-15
AT28HC64L 8Kx8 High Speed, Low Power, 64K E2PROM 2-15
AT28MCO010 128Kx 8 1MBit Module E2PROM 2-105
AT28PC64 8Kx8 64K E2PROM with Page Mode Write 2-83
CMOS PEROMs
PartNumber Organization Description Page No.
AT29C010 128Kx 8 1MBit 5-Volt Reprogrammable ROM 3-23
AT29C256 32Kx 8 256K 5-Volt Reprogrammable ROM 3-3
AT29C257 32Kx 8 256K 5-Volt Reprogrammable ROM 3-13
CMOS EPROMs
PartNumber Organization Description Page No.
AT27C010 128Kx 8 1MBitEPROM 4-81
AT27CO010L 128Kx 8 Low Power, 1MBitEPROM 4-81
AT27C011 8x16Kx8 Paged, 1MBitEPROM 4-91
AT27C040 512Kx 8 4MBit EPROM 4-111
AT27C1024 64Kx 16 1MBitEPROM 4-101
AT27C1024L 64Kx 16 Low Power, 1MBit EPROM 4-101
AT27C128 16Kx 8 128K EPROM 4-33
AT27C256 32Kx 8 256K EPROM 4-39
AT27C256R 32Kx 8 256K EPROM 4-47
AT27C512 64Kx8 512KEPROM 4-55
AT27C512R 64Kx 8 512KEPROM 4-63
1-3
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Alpha-Numeric Product Selection Guide and Index (continued)

CMOS EPROMS (continued)

PartNumber Organization Description Page No.
AT27C513R 4x16Kx8 Paged, 512KEPROM 4-71
AT27HC1024 64Kx 8 High Speed, 1MBit EPROM 4-29
AT27HC256 32Kx 8 HighSpeed, 256 KEPROM 4-15
AT27HC256L 32Kx 8 High Speed, Low Power, 256K EPROM 4-15
AT27HC256R 32Kx 8 High Speed, 256 KEPROM 4-25
AT27HC256RL 32Kx 8 High Speed, Low Power, 256 KEPROM 4-25
AT27HC64 8Kx8 High Speed, 64K EPROM 4-3
AT27HC64L 8Kx8 High Speed, Low Power, 64K PROM 4-3
AT27HC64R 8Kx8 High Speed, 64KEPROM 4-11
AT27HC64RL 8Kx 8 High Speed, Low Power, 64K EPROM 4-11

High-Speed CMOS PROMs

PartNumber - Organization Description Page No.
AT28HC191 2Kx8 High Speed, 16KReprogrammabIe[E2] PROM 5-3
AT28HC191L 2Kx8 Low Power, 16K Reprogrammable [E2] PROM 5-3
AT28HC291 2Kx8 High Speed, 16 Reprogrammable [E PROM 5-11
AT28HC291L 2Kx8 Low Power, 16K Reprogrammable [E“]PROM 5-11
AT27HC641 8Kx8 High Speed, 64K Reprogrammable [UV]PROM 5-19
AT27HC641R 8Kx8 High Speed, 64K Reprogrammable [UV]PROM 5-27
AT27HC642 8Kx8 High Speed, 64K Reprogrammable [UV] PROM 5-19
AT27HC642R 8Kx8 High Speed, 64K Reprogrammable [UV]PROM 5-27
CMOS SRAMs
PartNumber Organization | Description PageNo.
AT38256 32Kx8 256K High Speed SRAM 6-19
AT3864L 8Kx8 64K SRAM 6-3
AT3864L-15DMB 8Kx8 64K SRAM, Full Military Temperature 6-11
CMOS EPLDs

PartNumber Gates Description Page No.
AT22V10 500 Gates EPLD 7-3
AT22V1i0L 500 Gates Low Power EPLD 7-3
ATV2500 2500 Gates EPLD 7-39
ATV2500H 2500 Gates HighSpeed EPLD 7-39
ATV5000 5000 Gates EPLD 7-57
ATV750 750 Gates EPLD 7-19
ATV750L 750 Gates LowPower EPLD 7-19
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Alpha-Numeric Product Selection Guide and Index (continueq)

CMOS Gate Arrays
PartNumber Gates Description PageNo.
ATL4 4K 1-Micron CMOS Gate Array 8-3
ATL10 10K 1-Micron CMOS Gate Array 8-3
ATL20 22K 1-Micron CMOS Gate Array 8-3
ATL60 57K 1-Micron CMOS Gate Array 8-3
ATL130 131K 1-Micron CMOS Gate Array 8-3
ATL260 257K 1-Micron CMOS Gate Array 8-3

CMOS Analog
PartNumber Frequency Description PageNo.
AT76C10 4KHz Programmable, Phone Line Equalizer 9-3
AT76C10E 4KHz Programmable, Phone Line Equalizer with on board E2PROM| 9-11
AT76C120 100KHz Dual Channel 16/18-Bit A/D Converters 9-19
AT76C171 50MHz Triple, 6-Bit Color Palette DAC 9-27
AT76C176 65MHz Triple, 6-Bit Color Palette DAC 9-39
AT76C176A 50-100MHz Triple, 6-Bit Color Palette DAC with Power-Down 9-51
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Product Summary and Index

CMOS E2PROMSs

PartNo. Organization Speeds Description Page No.
AT28C04 512x8 150-450ns 4KE2PROM 2-41
AT28C16 2Kx8 150-450ns 16KE2PROM 2-51
AT28C16E 2Kx8 150-450ns 16K E2PROM with Extended Endurance 2-51
AT28C16F 2Kx8 150-450ns 16K E2PROM with Fast Write 2-51
AT28C17 2Kx 8 150-450ns 16K E2PROM 2-61
AT28C64 8Kx 8 150-450ns 64K E2PROM 2-71
AT28C64E 8Kx8 150-450ns 64K E2PROM with Extended Endurance 2-71
AT28C64F 8Kx8 150-450ns 64K E2PROM with Fast Write 2-71
AT28C64X 8Kx8 150-450ns 64K E2PROM without Ready-Busy 2-71
AT28PC64 8Kx8 150-350ns 64K EZPROM with Page Mode Write 2-83
AT28C256 32Kx 8 150-350ns 256K EPROM 2-93
AT28C256F 32Kx 8 150-350ns 256K E2PROM with Fast Write 2-93
High-Speed CMOS E2PROMs
PartNo. Organization Speeds Description Page No.
AT28HC16 2Kx8 45-90ns 16KE2PROM 2-3
AT28HC16L 2Kx8 55-90ns Low Power, 16K E2PROM 2-3
AT28HC64 8Kx8 55-120ns 64K Paged E2PROM 2-15
AT28HC64L 8Kx8 70-120ns Low Power, 64K E2PROM 215
AT28HC256 32Kx 8 70-120ns 256K Paged E2PROM 2-27
AT28HC256F 32Kx 8 70-120ns 256K E2PROM with Fast Write 2-27
AT28HC256L 32Kx 8 90-120ns Low Power, 256K E2PROM 2-27
AT28C1024 64Kx 16 150-250ns 1MBit E2PROM 2-115
AT28MCO010 128Kx 8 120-250ns 1MBit Module E2PROM 2-105
AT28C010 128Kx 8 120-250ns 1MBit E2PROM 2-125
CMOS PEROMs ( 5-Volt Only )
PartNo. Organization Speeds Description Page No.
AT29C256 32Kx 8 150-250ns 256K 5-Volt Reprogrammable ROM 3-3
AT29C257 32Kx 8 150-250ns 256K 5-Volt Reprogrammable ROM 3-13
AT29C010 128Kx 8 150-250ns 1MBit 5-Volt Reprogrammable ROM 3-23
1-7
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Product Summary and Index (continued)

CMOS EPROMs
PartNo. Organization Speeds Description PageNo.
AT27C040 512Kx8 120-250ns 4 MBit EPROM 4-111
AT27C128 16Kx8 120-250ns 128KEPROM 4-33
AT27C256 32Kx8 120-350ns 256 KEPROM 4-39
AT27C256R 32Kx8 90-250ns 256K EPROM 4-47
AT27C512 64Kx8 120-250ns 512KEPROM 4-55
AT27C512R 64Kx8 100-250ns 512KEPROM 4-63
AT27C513R 4x16Kx8 150-250ns 512KPaged EPROM 4-71
AT27C010 128Kx 8 120-250ns 1MBit EPROM 4-81
AT27C0O10L 128Kx 8 120-250ns Low Power, 1MBit EPROM 4-81
AT27C011 8x16Kx8 150-250ns 1MBitPaged EPROM 4-91
AT27C1024 64Kx 16 120-250ns 1MBitEPROM 4-101
AT27C1024L 64Kx 16 120-250ns Low Power, 1MBit EPROM 4-101

High-Speed CMOS EPROMSs
PartNo. Organization Speeds Description PageNo.
AT27HC64 8Kx8 45-90ns 64KEPROM 4-3
AT27HC64L 8Kx8 55-90ns Low Power, 64K EPROM 4-3
AT27HC64R 8Kx8 45-90ns Low Power, 64KEPROM 4-11
AT27HC64RL 8Kx8 55-90ns Low Power, 64KEPROM 4-11
AT27HC256 32Kx 8 55-120ns 256K EPROM 4-15
AT27HC256L 32Kx8 70-120ns Low Power, 256 KEPROM 4-15
AT27HC256R 32Kx8 55-120ns 256 EPROM 4-25
AT27HC256RL 32Kx8 70-120ns 256 EPROM 4-25
AT27HC1024 64Kx 8 55-120ns 1MBitEPROM 4-29

High-Speed CMOS PROMs
PartNo. Organization Speeds Description PageNo.
AT28HC191 2Kx8 35-55ns 16K [E% PROM 53
AT28HC191L 2Kx8 45-55ns 16K [E?]PROM 5-3
AT28HC291 2Kx8 35-55ns 16K [EZ]PROM 511
AT28HC291L 2Kx 8 45-55ns 16K [E%] PROM 5-11
AT27HC641 8Kx8 35-90ns 64K [UV] PROM 5-19
AT27HC641R 8Kx8 35-90ns High Speed, 64K Reprogrammable [UV]PROM|  5-27
AT27HC642 8Kx8 35-90ns 64K[UV] PROM 5-19
AT27HC642R 8Kx8 35-90ns High Speed, 64K Reprogrammable [UV]PROM|  5-27
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Product Summary and Index (continued)

CMOS SRAMs
PartNo. Organization Speeds Description Page No.
AT38256 32Kx 8 20-35ns 256K High Speed SRAM 6-19
AT3864L 8Kx 8 100-150ns 64KSRAM 6-3
AT3864L-15DMB 8Kx8 150ns 64K SRAM, Full Military Temperature 6-11
CMOS EPLDs
PartNo. Speeds Description Page No.
AT22V10 15-35ns 500 Gate EPLD 7-3
AT22V1i0L 15-35ns 500 Gate, Low Power EPLD 7-3
ATV750 20-40ns 750 Gate EPLD 7-19
ATV750L 20-30ns 750 Gate, Low Power EPLD 7-19
ATV2500 30-45ns 2500 Gate EPLD 7-39
ATV2500H 25-35ns 2500 Gate EPLD 7-39
ATV5000 25-35ns 5000 Gate EPLD 7-57
CMOS Gate Arrays
PartNo. Gates Description Page No.
ATL4 4K 1-Micron CMOS Gate Array 8-3
ATL10 10K 1-Micron CMOS Gate Array 8-3
ATL20 22K 1-Micron CMOS Gate Array 8-3
ATL60 57K 1-Micron CMOS Gate Array 8-3
ATL130 131K 1-Micron CMOS Gate Array 8-3
ATL260 257K 1-Micron CMOS Gate Array 8-3
CMOS Analog
PartNo. Frequency Description PageNo.
AT76C10 4KHz Programmable, Phone Line Equalizer 9-3
AT76C10E 4KHz Programmable, Phone Line Equalizer w/ On-Board E2PROM 9-11
AT76C171 50MHz Triple, 6-Bit Color Palette DAC 9-27
AT76C176 66MHz Triple, 6-Bit Color Palette DAC 9-39
AT76C176A 50-110MHz Triple, 6-Bit Color Palette DAC, with Power-Down 9-51
AT76C120 100KHz Dual Channel 16/18-Bit A/D Converts 9-19

AIMEL -

®



AIMEL

1-10



CMOS E2PROM Product Selection Guide

AIMEL
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AT28HC16 Organi- Speed Package Temp. lcc (MA) No. of Pins Page
Part Number zation (ns) D3 D6 P3 P6 W Range Active | Standby DiP Number
AT28HC16 2Kx8 45 o e o . C 80 60 24 2-3
2Kx8 45 LI I Y ! 80 | 60 24 23
2Kx8 55 L C 80 60 24 2-3
2Kx 8 55 LI | 80 60 24 2-3
2Kx 8 55 o | . M 80 60 24 2-3
2Kx 8 55 o | . M/883 80 60 24 2-3
2Kx8 70 LI N A C 80 60 24 2-3
2Kx8 70 o e el e | 80 60 24 2-3
2Kx8 70 ol M 80 60 24 2-3
2Kx8 70 o | . M/883 80 60 24 2-3
2Kx8 90 e e e e e (e} 80 60 24 2-3
2Kx8 90 e e e . | 80 60 24 2-3
2Kx8 90 o | . M 80 60 24 2-3
2Kx8 90 LI M/883 80 60 24 2-3
Package Type

D3 | 24D3, 24 Lead, 0.300" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)

D6 24D6, 24 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)

P3 24P3, 24 Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)

P6 24P6, 24 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

w Die

Temperature Range
c Commercial (0°C to 70°C)
I Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
1-11
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CMOS E2PROM Product Selection Guide

AT28HC16L| oOrgani- Speed Package Temperature | loc (MA) No. of Pins Page

Part Number zation (ns) D3 D6 P3 P6 W Range Active | Standby Dip Number

AT28HC16L 2Kx8 55 e o o o (¢} 80 0.5 24 2-3
2Kx8 55 LIS I I | 80 0.5 24 2-3
2Kx8 55 o . M 80 0.5 24 2-3
2Kx8 55 LI M/883 80 0.5 24 2-3
2Kx8 70 e | ol e ol e (¢} 80 0.5 24 2-3
2Kx8 70 L L A | 80 0.5 24 2-3
2Kx8 70 LI M 80 0.5 24 2-3
2Kx8 70 o | . M/883 80 0.5 24 2-3
2Kx8 90 e e e e 0 (o} 80 0.5 24 2-3
2Kx8 90 ol o ol e | 80 0.5 24 2-3
2Kx8 90 o | M 80 | 05 24 2-3
2Kx8 90 o | . M/883 80 0.5 24 2-3

Package Type

D3 | 24D3, 24 Lead, 0.300" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
Dé 24D6, 24 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
P3 24P3, 24 Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)
P6 24P6, 24 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

w Die
Temperature Range
C Commercial (0°C to 70°C)
I Industrial (-40°C to 85°C)
M Military (-55°C to 125°C)

M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)

1-12 (o7 To Lo = = = o] I ——




CMOS E2PROM Product Selection Guide
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AT28HC64 ... | Speed Package Temp. | oy lcc (mA) No.ofPins Page
Organization ption -
Part Number (ns) |D J L P Range Active | Standby| DIP LCC | Number
AT28HC64 8Kx8 55 . LI C E 80 60 28 32 2-15
8Kx8 55 . .. ! E 80 60 28 32 2-15
8Kx8 70 ol e | o] . (¢} E 80 60 28 32 2-15
8Kx8 70 e e e e | E 80 60 28 32 2-15
8Kx8 70 . . M E 80 60 28 32 2-15
8Kx8 70 . . Mm/883 E 80 60 28 32 2-15
8Kx8 90 L C E 80 60 28 32 2-15
8Kx8 90 el e e | E 80 60 28 32 2-15
8Kx8 90 . . M E 80 60 28 32 2-15
8Kx8 90 . . M/883 E 80 60 28 32 2-15
8Kx8 120 o o] o] e (o} E 80 60 28 32 2-15
8Kx8 120 LN I ] | E 80 60 28 32 2-15
8Kx8 120 . . M E 80 60 28 32 2-15
8Kx8 120 | » . M/883 E 80 60 28 32 2-15
Package Type
D 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
Temperature Range
C Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 2ms
E High Endurance Option: Endurance = 100K Write Cycles
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AT28HC64L | Organi- | Speed Package Temp. | ption Icc (mA) No.ofPins | Page
Part Number zation | (ns) { D J K L P W) Range Active | Standby| DIP LCC | Number
AT28HC64L 8Kx8 | 70 . o] o] E 80 0.1 28 32 2-15
8Kx8 | 70 . o e | E 80 0.1 28 32 2-15
8Kx8 | 90 of ol . Cc E 80 0.1 28 32 2-15
8Kx8 | 90 of e o . 1 E 80 0.1 28 32 2-15
8Kx8 | 90 . . M E 80 0.2 28 32 2-15
8Kx8 | 90 . . wm/883| E 80 0.2 28 32 2-15
8Kx8 | 120 | | » ol o). C E 80 0.1 28 32 2-15
8Kx8 | 120 | | « o | E 80 0.1 28 32 2-15
8Kx8 | 120 | . M E 80 0.2 28 32 2-15
8Kx8 | 120 | . M/883| E 80 0.2 28 32 2-15
SMD Number
5962-87514 12 8Kx8 | 70 . o | M/883 80 0.2 28 32 2-15
5962-87514 11 8Kx8 | 90 . o |- M/883 80 0.2 28 32 2-15
5962-87514 10 8Kx8 | 120 . o | . M/883 80 0.2 28 32 2-15
Package Type
D 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
K 32K, 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
w Die

Temperature Range

[ Commercial (0°C to 70°C) ‘

1 Industrial (-40°C to 85°C)

M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
Options

Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 2ms
E High Endurance Option: Endurance = 100K Write Cycles
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AT28HC256 | Organi- | Speed Package Temp. | o vion Icc (MA) No. of Pins Page
Part Number zation (ns) D F J L P U] Range P Active | Standby DIP | LCC | Number
AT28HC256 32Kx8 70 . LR Cc E,F | 80 60 28 | 32 | 227
32Kx8 70 . o | o | E,F 80 60 28 32 2-27
32Kx8 90 LN 2N I N C E,F 80 60 28 32 2-27
32Kx8 90 U ECH BN ECE B 1 E,F | 80 60 28 | 32 | 227
32Kx8 90 o | . . . M E,F | 80 60 28 | 32 2-27
32Kx8 90 ol . . | M883| E,F | 80 60 28 | 32 | 2-27
32Kx8 120 el e e e el C E,F 80 60 28 32 2-27
32Kx 8 120 L N N N | E,F | 80 60 28 | 32 | 227
32Kx8 120 U] . . M E,F | 80 60 28 | 32 | 227
32Kx8 120 o | . d | M883| E,F 80 60 28 32 2-27
SMD Number
5962-88634 03 32Kx8 90 o | e . | M/883 80 60 28 | 32 | 227
5962-88634 04 32Kx8 90 o | . ° | M883] F 80 60 28 | 32 2-27
Package Type
D 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
F 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
U 28U, 28 Pin, Ceramic Pin Grid Array (PGA)
Temperature Range
Cc Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 10ms
E High Endurance Option: Endurance = 100K Write Cycles
F Fast Write Option: Write Time = 3ms
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AT28HC256L | Organi- | Speed Package Temp. | o yion |__co(MA) | No.ofPins | Page
Part Number zation (ns) D F J L P U|Range Active | Standby DIP | LCC | Number
AT28HC256L 32Kx8 90 el oo o] e (o] EFF| 8 | 03 | 28 | 32 | 227
32Kx 8 90 L B B BN | EF| 8 | 03 | 28 | 32 | 227
32Kx8 | 120 LB L A N Cc EF| 8 | 03 | 28 | 32 | 227
32Kx8 | 120 el e oo el l EF| 80 | 03 | 28 | 32 | 227
32Kx8 | 120 ol . 1 M EF| 8 | 03 | 28 | 32 | 227
32Kx8 | 120 ol . . «/M883| EF| 8 | 03 | 28 | 32 | 227
SMD Number
5962-88634 01 32Kx8 | 120 L] . * | M/883 80 | 03 | 28 | 32 | 227
5962-88634 02 32Kx8 | 120 o o . | M883, F 80 | 03 | 28 | 32 | 227
Package Type
D 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
F 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
U 28U, 28 Pin, Ceramic Pin Grid Array (PGA)

Temperature Range

C Commercial (0°C to 70°C)

| Industrial (-40°C to 85°C)

M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
Options

Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 10ms
E High Endurance Option: Endurance = 100K Write Cycles
F Fast Write Option: Write Time = 3ms
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AT28C04 | Speed Package Temp. i Icc (mA) No. of Pins Page
Part Number Organization | "\ " |5 L P w/| Range | """ Actve | Standby| DIP | LGC | Number
AT28C04 512x8 150 o o . C E,F 30 0.1 24 32 2-41
512x8 150 ol el . | E,F 45 0.1 24 32 2-41
512x8 150 o o M E,F 45 0.1 24 32 2-41
512x8 150 | o | m/883 | EIF | 45 0.1 24 32 2-41
512x8 200 L B C E,F 30 0.1 24 32 2-41
512x8 200 o o ! E,F 45 0.1 24 32 2-41
512x8 200 | o ¢ M E,F 45 0.1 24 32 2-41
512x8 200 of . w883 | E,F 45 0.1 24 32 2-41
512x8 250 e e e . c E,F 30 0.1 24 32 2-41
512x8 250 o o . | E,F 45 0.1 24 32 2-41
512x8 250 ol M E,F 45 0.1 24 32 2-41
512x8 250 L m/883 | E,F 45 0.1 24 32 2-41
512x8 300 o . Mm/883 | E,F 45 0.1 24 32 2-41
512x8 350 o . Mm/883 | E,F 45 0.1 24 32 2-41
512x8 450 o Mm/883 | E,F 45 0.1 24 32 2-41
Package Type
D 24D6, 24 Lead 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 24P6, 24 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
w Die
Temperature Range
9] Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 1ms
E High Endurance Option: Endurance = 100K Write Cycles; Write Time = 200us
F Fast Write Option: Write Time = 200us
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AT28C16 Organi- | Speed Package Temp. Ootion lcc (MA) No. ofPins Page
Part Number zation (ns) |D J L P S W] Range 4 Active | Standby | DIP LcC | Number
AT28C16 2Kx8 | 150 | e | e | o[ o C E,F 30 0.1 24 32 2-51
2Kx8 | 150 | o | o | o | o o | E,F 45 0.1 24 32 2-51
2Kx8 | 150 | . M E,F 45 0.1 24 32 2-51
2Kx8 150 ° . Mm/883| E,F 45 0.1 24 32 2-51
2Kx8 200 el e e e 0 e C E,F 30 0.1 24 32 2-51
2Kx8 200 ool el el e | E,F 45 0.1 24 32 2-51
2Kx8 200 . . M E,F 45 0.1 24 32 2-51
2Kx8 200 . . /883 | E,F 45 0.1 24 32 2-51
2Kx8 250 ol el el o) o e C E,F 30 0.1 24 32 2-51
2Kx8 250 LI A I A | E,F 45 0.1 24 32 2-51
2Kx8 250 . . M E,F 45 0.1 24 32 2-51
2Kx8 | 250 | ¢ . m/883| E,F 45 0.1 24 32 2-51
2Kx8 | 300 | . m/883| E,F 45 0.1 24 32 2-51
2Kx8 | 350 | . Mm/883| E,F 45 0.1 24 32 2-51
2Kx8 | 450 | ¢ . m/883| E,F 45 0.1 24 32 2-51
Package Type
D 24D6, 24 Lead 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
J 324, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 24P6, 24 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
S 24S, 24 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)
w Die

Temperature Range

C Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 1ms
E High Endurance Option: Endurance = 100K Write Cycles; Write Time = 200us
F Fast Write Option: Write Time = 200us
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AT28C17 Organi- | Speed Package Temp. Option lcc (mA) No. ofPins Page
PartNumber zation (ns) | D J L P S W) Range Active | Standby| DIP LCC | Number
AT28C17 2Kx8 150 LN N R ] C E,F 30 0.1 28 32 2-61
2Kx8 | 150 | o [ e | o | o 1 E,F 45 0.1 28 32 2-61
2Kx8 | 150 | -« . M E,F 45 0.1 28 32 2-61
2Kx8 | 150 | « . M/883 | E,F 45 0.1 28 32 2-61
2Kx8 | 200 | o [ e | o o] o) o c E,F 30 0.1 28 32 2-61
2Kx8 | 200 | e | o] o o] o | E,F 45 0.1 28 32 2-61
2Kx8 | 200 | e . M E,F 45 0.1 28 32 2-61
2Kx8 | 200 | - . Mm/883 | E,F 45 0.1 28 32 2-61
2Kx8 | 250 | o | o | o | o of » C E,F 30 0.1 28 32 2-61
2Kx8 | 250 | o [e | o[ o] @ l E,F 45 0.1 28 32 2-61
2Kx8 | 250 | - . M E,F 45 0.1 28 32 2-61
2Kx8 | 250 | -« . Mm/883 | E,F 45 0.1 28 32 2-61
2Kx8 | 300 | - . m/883 | E,F 45 0.1 28 32 2-61
2Kx8 | 350 | . m/883 | E,F 45 0.1 28 32 2-61
2Kx8 | 450 | - . m/883 | E,F 45 0.1 28 32 2-61
Package Type
D 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
J 324, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
S 28S, 28 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)
w Die
Temperature Range
C Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 1ms
E High Endurance Option: Endurance = 100K Write Cycles; Write Time = 200us
F Fast Write Option: Write Time = 200us
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AT28C64 | Organi- | Speed Package Temp.| lcc(mA) | No.ofPins | Page
FartNumber zaion | (ns) |[D F J K L P S W |RangeOP" Active [Standby| DIP | LCC | Number
AT28C64 8KXx8 | 150 | o | » | o o | o e C E,F 30 0.1 28 | 32 2-71
8KX8 | 150 | o | o | o L BN i E,F 45 0.1 28 | 32 2-71
8Kx8 | 150 | » | . i M E,F 45 0.1 28 | 32 2-71
8Kx8 | 150 | » | ¢ . M/883| E,F 45 0.1 28 | 32 2-71
8Kx8 | 200 | o | o | ¢ L3N I (¢} E,F 30 0.1 28 | 32 2-71
8KX8 | 200 | o | o |« o o | e | E,F 45 0.1 28 | 32 2-71
8Kx8 | 200 | ¢ | o M E,F 45 0.1 28 | 32 2-71
8Kx8 | 200 | ¢ | ¢ . M/883| E,F 45 0.1 28 | 32 2-71
8Kx8 | 250 | o | o | ¢ o | o | o | C E,F 30 0.1 28 | 32 2-71
8Kx8 | 250 | o | o | ¢ o e e | E,F 45 0.1 28 | 32 2-71
8Kx8 | 250 | | . M EF 45 0.1 28 | 32 2-71
8Kx8 | 250 | o | o . Mm/883| E,F 45 0.1 28 32 2-71
8Kx8 | 300 | ¢ | ¢ . M/883| E,F 45 0.1 28 | 32 2-71
8Kx8 | 350 | | * . M/883| E,F 45 0.1 28 | 32 2-71
8Kx8 | 450 | | * . M/883| E,F 45 0.1 28 | 32 2-71
SMD Number
5962-8751417 8Kx8 | 150 | » LI Mm/883 45 0.1 28 | 32 2-71
5962-8751416 8Kx8 | 200 | ol e Mm/883 45 0.1 28 | 32 2-71
5962-8751415 8Kx8 | 250 | o | o | . M/883 45 0.1 28 | 32 2-71
5962-87514 14 8Kx8 | 300 | * LI M/883 45 0.1 28 | 32 2-71
5962-8751413 8Kx8 | 350 | e o | . M/883 45 0.1 28 | 32 2-71

Package Type

28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)
32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)

32K, 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad)
32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

28P6, 28 Lead, 0.600" Wide Plastic Dual Inline Package (PDIP)

28S, 28 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)

Die

Sn|or|X/«/no

Temperature Range

C Commercial (0°C to 70°C)
I Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 1ms
E High Endurance Option: Endurance = 100K Write Cycles; Write Time = 200us
F Fast Write Option: Write Time = 200us
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AT28C64X | Organi- | Speed Package Temp. Icc (MA) No. ofPins Page
Part Number zation ms) |D F J K L P S| Range Active | Standby| DIP Lcc | Number
AT28C64X 8Kx8 | 150 | ¢ | | ¢ ol ol . C 30 0.1 28 32 2-71
8Kx8 | 150 | o | | ¢ o| o o | 45 0.1 28 32 2-71
8Kx8 | 150 | o | » . M 45 0.1 28 32 2-71
8Kx8 | 150 | ¢ | . M/883 45 0.1 28 32 2-71
8Kx8 | 200 o o . o | o o (¢} 30 0.1 28 32 2-71
8Kx8 | 200 ol ol e el o . | 45 0.1 28 32 2-71
8Kx8 | 200 | ¢ | * . M 45 0.1 28 32 2-711
8Kx8 | 200 o | . M/883 45 0.1 28 32 2-71
8Kx8 | 250 | o | | o o o e (¢} 30 0.1 28 32 2-71
8Kx8 | 250 L o o e | 45 0.1 28 32 2-71
8Kx8 | 250 o | o . M 45 0.1 28 32 2-71
8Kx8 | 250 | ¢ | . Mm/883 45 0.1 28 32 2-71
8Kx8 | 300 | ¢ | * . Mm/883 45 0.1 28 32 2-71
8Kx8 | 350 | ¢ | * . M/883 45 0.1 28 32 2-71
8Kx8 | 450 L . M/883 45 0.1 28 32 2-71
SMD Number
5962-8751422 8Kx8 | 150 | o |- M/883 45 0.1 28 32 2-71
5962-87514 21 8Kx8 | 200 | * ol M/883 45 0.1 28 32 2-71
5962-8751420 8Kx8 | 250 | ¢ | » e | . M/883 45 0.1 28 32 2-71
5962-8751419 8Kx8 | 300 | ol /883 45 0.1 28 32 2-71
5962-8751418 8Kx8 | 350 | - * | M/883 45 0.1 28 32 2-71
Package Type
D 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
F 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
K 32K, 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide Plastic Dual Inline Package (PDIP)
S 288, 28 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)
Temperature Range
Cc Commercial (0°C to 70°C)
1 Industrial (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT28PC64 | Organi- | Speed Package Temp. | ption lec (MA) No. of Pins Page
Part Number zation (ns) | D J K L P W| Range Active | Standby| DIP LcC | Number
AT28PC64 8Kx8 | 150 | ¢ | » o || C E 80 0.1 28 32 2-83
8Kx8 | 150 | « | * o | | E 80 0.1 28 32 2-83
8Kx8 | 150 | . M E 80 0.2 28 32 2-83
8Kx8 | 150 | . w883 | E 80 0.2 28 32 2-83
8Kx8 | 200 | o | » e el C E 80 0.1 28 32 2-83
8Kx8 | 200 | ¢ | * o | | E 80 0.1 28 32 2-83
8Kx8 | 200 . . M E 80 0.2 28 32 2-83
8Kx8 | 200 | . m883| E 80 0.2 28 32 2-83
8Kx8 | 250 | ¢ | oo C E 80 0.1 28 32 2-83
8Kx8 | 250 | ¢ | o o | E 80 0.1 28 32 2-83
8Kx8 | 250 | . M E 80 0.2 28 32 2-83
8Kx8 | 250 | * . Mwses3 | E 80 0.2 28 32 2-83
8Kx8 | 300 | * . m/883| E 80 0.2 28 32 2-83
8Kx8 | 350 | . m883| E 80 0.2 28 32 2-83
SMD Number
5962-8751409 | 8Kx8 | 200 | « o | . M/883 80 0.2 28 32 2-83
5962-8751408 | 8Kx8 | 250 | o | . M/883 80 0.2 28 32 2-83
5962-8751407 | 8Kx8 | 300 | o e M/883 80 0.2 28 32 2-83
5962-8751406 | 8Kx8 | 350 | o | m/883 80 0.2 28 32 2-83
Package Type

28D86, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)

32K, 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad)
32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

Die

£|v|r|x|<|O

Temperature Range

C Commercial (0°C to 70°C)

| Industrial  (-40°C to 85°C)

M Military (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
Options

Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 2ms
E High Endurance Option: Endurance = 100K Write Cycles
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AT28C256 | Organi- | Speed Package Temp. | o vion lcc (MA) No. of Pins Page
Part Number zaion | (hs) |[D F J L P U W/ Range| " [Active |Standoy DIP | LCC | Number
AT28C256 32Kx8 | 150 | o | e | o | o] o] ol o Cc E,F | 80 02 | 28 | 32 | 293
32Kx8 | 150 | o || o | | o ¢ | E,F | 80 02 | 28 | 32 | 293
32Kx8 | 150 | » | » . . M E,F 80 0.3 28 | 32 2-93
32Kx8 | 150 | | » . . M/883 | E,F 80 0.3 28 | 32 2-93
32Kx8 | 200 | o | o | o | o| o) o] o (o} E,F 80 0.2 28 | 32 2-93
32Kx8 | 200 | e e | | o] o » | E,F 80 0.2 28 | 32 2-93
32Kx8 | 200 | ¢ | ¢ . . M E,F | 80 03 | 28 | 32 | 293
32Kx8 | 200 | ¢ | . . Mm/883 | E,F | 80 03 | 28 | 32 | 293
32Kx8 | 250 | e | e | o | | o[ | * C E,F 80 0.2 28 | 32 2-93
32Kx8 | 250 | e ||| | | * 1 EFF| 80 | 02 | 28 | 32 | 293
32Kx8 | 250 | ¢ | ¢ . e M E,F | 80 03 | 28 | 32 | 293
32Kx8 | 250 | o | ¢ . . Mm/883 | E,F | 80 03 | 28 | 32 | 293
32Kx8 | 300 | ¢ | ¢ . . M/883 | E,F | 80 03 | 28 | 32 | 293
32Kx8 | 350 | ¢ | ¢ . . m/883 | E,F | 80 03 | 28 | 32 | 293
SMD Number
5962-8852506 | 32Kx8 | 150 | ¢ | ¢ . M/883 80 (035| 28 | 32 | 293
5962-8852507 | 32Kx8 | 150 | ¢ | . m883 | F 80 | 035| 28 | 32 | 293
5962-8852504 |32Kx8 | 200 | ¢ | . . Mm/883 80 | 035| 28 | 32 | 293
5962-8852503 |32Kx8 | 250 | ¢ | . . Mm/883 80 | 035| 28 | 32 | 293
5962-8852505 |32Kx8 | 250 | ¢ | . m883| E 80 (035 28 | 32 | 298
5962-8852502 | 32Kx8 | 300 | ¢ | . . M/883 80 | 035 28 | 32 | 293
5962-8852501 | 32Kx8 | 350 | ¢ | . . M/883 80 | 035 | 28 | 32 | 293
Package Type
D 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
F 28F, 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
U 28U, 28 Pin, Ceramic Pin Grid Array (PGA)
w Die
Temperature Range
Cc Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 10ms
E High Endurance Option: Endurance = 100K Write Cycles
F Fast Write Option: Write Time = 3ms
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AT28MCO010 o Speed  |Package| Temperature lcc (MA) No.ofPins | Page

PartNumber Organization (ns) M Range Active Standby DIP Number

AT28MCO010 128Kx8 120 . Cc 100 0.5 32 2-105
128Kx8 120 ° | 100 0.5 32 2-105
128Kx8 120 . M 100 0.5 32 2-105
128Kx8 120 . MB 100 0.5 32 2-105
128Kx8 150 . C 100 0.5 32 2-105
128Kx8 150 . [ 100 0.5 32 2-105
128Kx8 150 . M 100 0.5 32 2-105
128Kx8 150 ° MB 100 0.5 32 2-105
128Kx8 200 ° C 100 0.5 32 2-105
128Kx8 200 . | 100 0.5 32 2-105
128Kx8 200 ° M 100 0.5 32 2-105
128Kx8 200 . MB 100 0.5 32 2-105
128Kx8 250 . c 100 0.5 32 2-105
128Kx8 250 . | 100 0.5 32 2-105
128Kx8 250 . M 100 0.5 32 2-105
128Kx8 250 . mB 100 0.5 32 2-105

Package Type

M ] 32M, 32 Lead, Non-Windowed, Ceramic Dual Inline 32D6 Compatible Module (Module)
Temperature Range

Commercial  (0°C to 70°C)

Industrial  (-40°C to 85°C)

Military  (-55°C to 125°C)

MIL-STD-883C Class B Components (-55°C to 125°C)
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CMOS E2PROM Product Selection Guide

AIMEL

AT28C1024 Orqanizati Speed  |Package| Temperature lcc (MA) No. ofPins Page
PartNurmber rganization (ns) B L Range Actve | Standby| DIP | LCC | Number
AT28C1024 64Kx16 150 o e (o} 100 0.5 40 44 2-115
64Kx16 150 o | | 100 0.5 40 44 2-115
64Kx16 150 o | . M 100 0.5 40 44 2-115
64Kx16 150 o | . M/883 100 0.5 40 44 2-115
64Kx16 200 LI (¢} 100 0.5 40 44 2-115
64Kx 16 200 LN l 100 0.5 40 44 2-115
64Kx 16 200 o | e M 100 0.5 40 44 2-115
64Kx16 200 LI M/883 100 0.5 40 44 2-115
64Kx 16 250 o | . C 100 0.5 40 44 2-115
64Kx16 250 o . | 100 0.5 40 44 2-115
64Kx16 250 o . M 100 0.5 40 44 2-115
B64Kx16 250 o . M/883 100 0.5 40 44 2-115
Package Type
B 40B, 40 Lead, 0.600" Wide, Ceramic Side Braze Dual Inline (Side Braze)
L 44L, 44 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
Temperature Range
[ Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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CMOS E2PROM Product Selection Guide

AT28C010 o Speed |Package| Temperature lcc (mA) No. of Pins Page

PartNumber Organization (ns) B L Range Active | Standby | DIP LcC | Number

AT28C010 128Kx 8 150 o | o (¢} 80 0.3 32 44 2-125
128Kx 8 150 o | e I 80 0.3 32 44 2-125
128Kx 8 150 o | o M 80 0.3 32 44 2-125
128Kx 8 150 o | e M/883 80 0.3 32 44 2-125
128Kx8 200 o | . C 80 0.3 32 44 2-125
128Kx 8 200 o | . 1 80 0.3 32 44 2-125
128Kx 8 200 o | . M 80 0.3 32 44 2-125
128Kx8 200 o | e M/883 80 0.3 32 44 2-125
128Kx 8 250 o | e C 80 0.3 32 44 2-125
128Kx 8 250 o | o | 80 0.3 32 44 2-125
128Kx 8 250 LI M 80 0.3 32 44 2-125
128Kx 8 250 o« . Mm/883 80 0.3 32 44 2-125

Package Type

B 32B, 32 Lead, 0.600" Wide Ceramic Side Braze Dual Inline (Side Braze)
L 44L, 44 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
Temperature Range

Cc Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT29C256 Orqanization | SP%d Package Temp. lec (MA) No. of Pins Page
Part Number rganization| vy |D J L P| Range Active | Standoy | DIP | LCC | Number
AT29C256 32Kx8 150 | ¢ | o | | ¢ C 80 0.3 28 32 3-3
32Kx8 150 | o | | | ° | 80 0.3 28 32 33
32Kx8 150 | . M 80 0.3 28 32 33
32Kx8 150 | . Mw/es3 80 0.3 28 32 3-3
32Kx8 200 || e| | o] 80 0.3 28 32 3-3
32Kx8 200 s e el e l 80 0.3 28 32 3-3
32Kx8 200 . . M 80 0.3 28 32 3-3
32Kx8 200 . . w883 80 0.3 28 32 33
32Kx8 250 L B (o] 80 0.3 28 32 3-3
32Kx8 250 o ef e e | 80 0.3 28 32 3-3
32Kx8 250 . . M 80 0.3 28 32 3-3
32Kx8 250 . . M/883 80 0.3 28 32 3-3
Package Type
D 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

Temperature Range

Cc Commercial  (0°C to 70°C)
| Industrial (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT29C257 o Speed  |Package| Temperature lec (MA) No.ofPins | Page

PartNumber Organization (ns) D P Range Actve | Standby | DIP | Number

AT29C257 32Kx8 150 o | . C 80 0.3 32 3-13
32Kx8 150 o | . | 80 0.3 32 3-13
32Kx8 150 . M 80 03 32 3-13
32Kx8 150 . M/883 80 0.3 32 3-13
32Kx8 200 o e C 80 0.3 32 3-13
32Kx8 200 o | e | 80 0.3 32 3-13
32Kx8 200 . M 80 0.3 32 3-13
32Kx8 200 . M/883 80 0.3 32 3-13
32Kx8 250 o | o] 80 0.3 32 3-13
32Kx8 250 o | . | 80 0.3 32 3-13
32Kx8 250 . M 80 0.3 32 3-13
32Kx8 250 . M/883 80 0.3 32 3-13

Package Type

D 32D6, 32 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
P 32P6, 32 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

Temperature Range

Cc Commercial (0°C to 70°C)
I Industrial (-40°C to 85°C)
M | Military (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT29C010 Organizati Speed Package Temp. lcc (mA) No.ofPins Page
Part Number roanzaionl ey |D 4 L P Range Active | Standby | DIP LcC | Number
AT29C010 128Kx8 150 LI I C 80 0.3 32 32 3-23
128Kx8 150 ol | o] e | 80 0.3 32 32 3-23
128Kx8 150 | . M 80 0.3 32 32 3-23
128Kx8 150 . . m/883 80 0.3 32 32 3-23
128Kx8 200 L O U o] 80 0.3 32 32 3-23
128Kx8 200 e | o . | 80 0.3 32 32 3-23
128Kx8 200 | e . M 80 0.3 32 32 3-23
128Kx8 200 . . w883 80 0.3 32 32 3-23
128Kx8 250 o ef o . (o} 80 0.3 32 32 3-23
128Kx8 250 L N ] | 80 0.3 32 32 3-23
128Kx8 250 . . M 80 0.3 32 32 3-23
128Kx8 250 . . M/883 80 0.3 32 32 3-23
Package Type
D 32D6, 32 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
L 32L, 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 32P6, 32 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

Temperature Range

Cc Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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CMOS EPROM Product Selection Guide

AT27HC64 Orqanization| SPee9 | Package |Temperature | Power lcc (mA) No.ofPins | - Page
Part Number ganization (ns) |D L P| Range Supply | Active | Standby| DIP | LCC | Number
AT27HC64 8Kx8 45 o | C 10% 75 35 28 32 4-3
8Kx8 45 o | e | 10% 90 40 28 32 4-3
8Kx8 55 oo e (o} 10% 75 35 28 32 4-3
8Kx8 55 oo | e | 10% 90 40 28 32 4-3
8Kx8 55 o e M 10% 90 40 28 32 4-3
8Kx8 55 o | M/883 10% 90 40 28 32 4-3
8Kx8 70 oo | e (e} 10% 75 35 28 32 4-3
8Kx8 70 o || e ] 10% 90 40 28 32 4-3
8Kx8 70 o | e M 10% 90 40 28 32 4-3
8Kx8 70 o | M/883 10% 90 40 28 32 4-3
8Kx8 90 o || o C 10% 75 35 28 32 4-3
8Kx8 90 oo | e | 10% 90 40 28 32 4-3
8Kx8 90 o | M 10% 90 40 28 32 4-3
8Kx8 90 o | M/883 10% 90 40 28 32 4-3
AT27HC64L Organization Speed | Package |Temperature| Power lcc (mA) No.ofPins Page
Part Number (ns) | D L P Range Supply | Active | Standby| DIP LcC | Number
AT27HC64L 8Kx8 55 o | e C 10% 75 0.1 28 32 4-3
8Kx8 55 o e | 10% 90 0.2 28 32 4-3
8Kx8 70 LI I (o} 10% 75 0.1 28 32 4-3
8Kx8 70 o e e | 10% 90 0.2 28 32 4-3
8Kx8 70 o | . M 10% 90 0.2 28 32 4-3
8Kx8 70 LI M/883 10% 90 0.2 28 32 4-3
8Kx8 90 oo | (o} 10% 75 0.1 28 32 4-3
8Kx8 90 LI I ) | 10% 90 0.2 28 32 4-3
8Kx8 90 o . M 10% 90 0.2 28 32 4-3
8Kx8 90 o | e M/883 10% 90 0.2 28 32 4-3
SMD Number
5962-85102 04 8Kx8 90 o | o M/883 10% 90 0.2 28 32 4-3

Package Type

D 28DW86, 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
L 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC) -
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

[+ Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M | Military (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)




CMOS EPROM Product Selection Guide

AT27HC64R Oraanization] SPeed | Package | Temperature | Power Icc (MA) No. ofPins Page
Part Number rganization (ns) |D L P Range Supply | Active | Standby| DIP LcC | Number
AT27HCB4R 8Kx 8 45 o | o] 10% 35 20 28 32 4-11
8Kx8 45 o | | 10% 45 30 28 32 4-11
8Kx 8 55 oo e C 10% 35 20 28 32 4-11
8Kx 8 55 oo | | 10% 45 30 28 32 4-11
8Kx8 55 LI M 10% 45 30 28 32 4-11
8Kx8 55 o | Mm/883 10% 45 30 28 32 4-11
8Kx 8 70 o e e o] 10% 35 20 28 32 4-11
8Kx8 70 oo | | 10% 45 30 28 32 4-11
8Kx8 70 o | M 10% 45 30 28 32 4-11
8Kx 8 70 LI M/883 10% 45 30 28 32 4-11
8Kx 8 90 el C 10% 35 20 28 32 4-11
8Kx 8 90 oo | e 1 10% 45 30 28 32 4-11
8Kx8 90 o | e M 10% 45 30 28 32 4-11
8Kx 8 90 L] M/883 10% 45 30 28 32 4-11
AT27HC64RL Organization Speed | Package |Temperature| Power Icc (mA) No. ofPins Page
PartNumber g (ns) DL P Range Supply | Active | Standby| DIP LCC | Number
AT27HC64RL 8Kx8 55 o o] 10% 35 0.1 28 32 4-11
8Kx8 55 ol e | 10% 45 0.2 28 32 4-11
8Kx8 70 L B C 10% 35 0.1 28 32 4-11
8Kx8 70 LRI | 10% 45 0.2 28 32 4-11
8Kx8 70 o M 10% 45 0.2 28 32 4-11
8Kx8 70 o . M/883 10% 45 0.2 28 32 4-11
8Kx8 90 oo C 10% 35 0.1 28 32 4-11
8Kx8 90 oo | 10% 45 0.2 28 32 4-11
8Kx8 90 o | M 10% 45 0.2 28 32 4-11
8Kx8 90 o M/883 10% 45 0.2 28 32 4-11
Package Type
D 28DW6, 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
L 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

C Commercial (0°C to 70°C)
1 Industrial (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27HC256 ) Speed Package Temp. | Power Icc (MA) No. of Pins Page
PartNumber Organization (ns) D J K L P |Range|Supply| Active | Standby| DIP LCC | Number
AT27HC256 32Kx8 55 | e L (o] 10% | 75 40 28 32 4-15
32Kx8 55 | o o] | 10% | 90 45 28 32 4-15
32Kx8 70 | e ||| C 10% 75 40 28 32 4-15
32Kx8 70 | o || ] | 10% | 90 45 28 32 4-15
32Kx8 70 | o L M 10% | 90 45 28 32 4-15
32Kx8 70 | o o e M/883| 10% | 90 45 28 32 4-15
32Kx8 90 (e | ||| (o] 10% | 75 40 28 32 4-15
32Kx8 90 | o | o ||| | 10% | 90 45 28 32 4-15
32Kx 8 90 | R M 10% | 90 45 28 32 4-15
32Kx8 90 . o | e M/883 | 10% 90 45 28 32 4-15
32Kx8 120 LN L N R C 10% 75 40 28 32 4-15
32Kx8 120 L I I I ] | 10% 90 45 28 32 4-15
32Kx8 120 . o | M 10% 90 45 28 32 4-15
32Kx8 120 . L M/883 | 10% 90 45 28 32 4-15
SMD Number
5962-86063 08 32Kx8 70 . . M/883 | 10% 90 45 28 32 4-15
Package Type
D 28DW86, 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
K 32KW, 32 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)
L 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

Cc Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27HC256L Organization| SPeed Package Temp. | Power lcc (mA) No. of Pins Page
PartNumber roanization (ns) |D J K L P |Range|Supply| Active |Standby| DIP LCC | Number
AT27HC256L 32Kx8 70 | ol . (o] 10% | 75 0.1 28 32 4-15

32Kx8 70 | * ol - | 10% | 90 0.2 28 32 4-15
32Kx8 90 | e ||| C 10% | 75 0.1 28 32 4-15
32Kx8 9 [ el I 10% | 90 0.2 28 32 4-15
32Kx8 90 . o | o M 10% 90 0.2 28 32 4-15
32Kx8 90 | o). M/883| 10% | 90 0.2 28 32 4-15
32Kx8 120 | e | o || | * Cc 10% | 75 0.1 28 32 4-15
32Kx8 120 | e | o || o] * | 10% | 90 0.2 28 32 4-15
32Kx8 120 | - o M 10% | 90 0.2 28 32 4-15
32Kx8 120 | ol . M/883| 10% | 90 0.2 28 32 4-15
SMD Number
5962-86063 07 32Kx8 90 | . M/883| 10% | 90 0.2 28 32 4-15
5962-86063 06 32Kx8 120 | . M/883| 10% | 90 0.2 28 32 4-15
Package Type
D 28DWS6, 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
K 32KW, 32 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)
L 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual inline Package OTP (PDIP)
Temperature Range
o Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)

M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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CMOS EPROM Product Selection Guide

AT27HC256R| Organi- | Speed Package Temp. | Power lcc (mA) No. of Pins Page
PartNumber zation (ns) D J K L P |Range|Supply| Active | Standby| DIP Lcc | Number
AT27HC256R 32Kx8 55 . e | . C 10% 35 20 28 32 4-25

32Kx8 55 . o | e | 10% 45 30 28 32 4-25
32Kx8 70 el e e el (o} 10% 35 20 28 32 4-25
32Kx8 70 el ool ! 10% 45 30 28 32 4-25
32Kx8 70 . o | e M 10% 45 30 28 32 4-25
32Kx8 70 . L] M/883 | 10% 45 30 28 32 4-25
32Kx8 90 o e e el C 10% 35 20 28 32 4-25
32Kx8 90 el e e el | 10% 45 30 28 32 4-25
32Kx8 90 . o | M 10% 45 30 28 32 4-25
32Kx8 90 . o e M/883 | 10% 45 30 28 32 4-25
32Kx8 120 el e e C 10% 35 20 28 32 4-25
32Kx8 120 el e el | 10% 45 30 28 32 4-25
32Kx8 120 . o | M 10% 45 30 28 32 4-25
32Kx8 120 . ol M/883 | 10% 45 30 28 32 4-25

AT27HC256RL | organi- | Speed Package Temp. | Power lcc (MmA) No. of Pins Page
Part Number zation (ns) |D J K L P |Range|Supply| Active | Standby| DIP LCC | Number
AT27HC256RL 32Kx8 70 . o | C 10% 35 0.1 28 32 4-25

32Kx8 70 . o | | 10% 45 0.2 28 32 4-25
32Kx8 90 el el e e (o} 10% 35 0.1 28 32 4-25
32Kx8 90 LI I I L 1 10% 45 0.2 28 32 4-25
32Kx8 90 . LIR IR M 10% 45 0.2 28 32 4-25
32Kx8 90 . o | M/883 | 10% 45 0.2 28 32 4-25
32Kx8 | 120 LI IR I B (o} 10% 35 0.1 28 32 4-25
32Kx8 | 120 LI LI R A l 10% 45 0.2 28 32 4-25
32Kx8 | 120 . o | M 10% 45 0.2 28 32 4-25
32Kx8 | 120 . LI M/883 | 10% 45 0.2 28 32 4-25
Package Type

D 28DW8, 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)

J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

K 32KW, 32 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)

L 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)

P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

Commercial (0°C to 70°C)

Industrial  (-40°C to 85°C)

Military  (-55°C to 125°C)

M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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CMOS EPROM Product Selection Guide

AEL

AT27HC1024 Organization Speed Package Temp. | Power lcc (MA) No. of Pins Page
Part Number (ns) D J L P |Range|Supply| Active | Standby| DIP LcCc | Number
AT27HC1024 64Kx16 55 . ° C 10% 60 0.5 40 44 4-29

64Kx16 70 el e | e C 10% 60 0.5 C 44 4-29
64Kx16 70 e | e el | 10% 75 1.0 40 44 4-29
64Kx16 70 . . M 10% 75 1.0 40 44 4-29
64Kx16 70 . . w883 | 10% 75 1.0 40 44 4-29
64Kx16 90 el e e C 10% 60 0.5 40 44 4-29
64Kx16 90 el e e [ 10% 75 1.0 40 44 4-29
64Kx16 90 . . M 10% 75 1.0 40 44 4-29
64Kx16 90 . . MW/883 | 10% 75 1.0 40 44 4-29
64Kx16 120 LU c 10% 60 0.5 40 44 4-29
64Kx16 120 LR L I 10% 75 1.0 40 44 4-29
64Kx16 120 . . M 10% 75 1.0 40 44 4-29
64Kx16 120 . . Mm/883 | 10% 75 1.0 40 44 4-29
Package Type

D 40DW6, 40 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)

J 44J, 44 Lead, Plastic J-Leaded Chip Carrier, OTP (PLCC)

L 44LW, 44 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)

P 40P6, 40 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

[ Commercial (0°C to 70°C)

1 Industrial  (-40°C to 85°C)

M | Military (-55°C to 125°C)

M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27C128 Organizati Speed | Package |Temperature| Power lcc (mA) No. ofPins Page
Part Number rganization ns) |D J P Range Supply | Active | Standby| DIP | PLCC | Number
AT27C128 16Kx8 120 . (¢} 10% 30 0.1 28 32 4-33
16Kx8 120 . | 10% 40 0.2 28 32 4-33
16Kx8 150 | o | | @ (¢} 10% 30 0.1 28 32 4-33
16Kx 8 150 LI RC IR Y | 10% 40 0.2 28 32 4-33
16Kx 8 200 | o | | o (¢} 10% 30 0.1 28 32 4-33
16Kx 8 200 o e | o | 10% 40 0.2 28 32 4-33
16Kx 8 250 oo | (¢} 10% 30 0.1 28 32 4-33
16Kx 8 250 oo | o | 10% 40 0.2 28 32 4-33

Package Type
D 28DWS, 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
P 28P6, 28 Lead, 0.600" Plastic Dual Inline Package OTP (PDIP)
Temperature Range

c Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
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[AT27C256  —Not recommended for new designs. Use AT27C256R.

AIMEL

AT27C256R | Organi- | Speed Package Temp. | Power lcc (mA) No. ofPins Page
Part Number zation (ns) |D J K L P R |Range|Supply| Active |Standby| DIP LCC | Number
AT27C256R 32Kx8 90 | o e o] 10% | 20 0.1 28 32 4-47

32Kx8 90 | ol | 10% | 25 0.2 28 32 4-47
32Kx8 | 120 | o | o | o | o | o o (¢} 10% 20 0.1 28 32 4-47
32Kx8 | 120 | e | e | ¢ | o | o | o | 10% | 25 0.2 28 32 4-47
32Kx8 | 120 | » o M 10% | 25 0.2 28 32 4-47
32Kx8 | 120 | L m/883| 10% | 25 0.2 28 32 4-47
32Kx8 | 150 | e || | ||| C 10% | 20 0.1 28 32 4-47
32Kx8 | 150 | e | o | o | o] o o | 10% 25 0.2 28 32 4-47
32Kx8 | 150 | - o | . M 10% 25 0.2 28 32 4-47
32Kx8 | 150 | » o | M/883 | 10% 25 0.2 28 32 4-47
32Kx8 | 170 | e | o | o | o | o | @ (o} 10% 20 0.1 28 32 4-47
32Kx8 | 170 [ o | o | ol e} o | o | 10% 25 0.2 28 32 4-47
32Kx8 | 170 | » ol . M 10% 25 0.2 28 32 4-47
32Kx8 | 170 | o] e Mm/883 | 10% 25 0.2 28 32 4-47
32Kx8 | 200 | e || | o| | " C 10% 20 0.1 28 32 4-47
32Kx8 | 200 | o | o | o o] o} o | 10% 25 0.2 28 32 4-47
32Kx8 | 200 | L M 10% 25 0.2 28 32 4-47
32Kx8 | 200 | ¢ o | . M/883| 10% 25 0.2 28 32 4-47
32Kx8 | 250 | e | o | o | o | o | @ C 10% 20 0.1 28 32 4-47
32Kx8 | 250 | o | o | o o | o | @ | 10% 25 0.2 28 32 4-47
32Kx8 | 250 | o | o M 10% 25 0.2 28 32 4-47
32Kx8 | 250 | » o | e M/883| 10% 25 0.2 28 32 4-47
SMD Number
5962-86063 05 | 32Kx8 | 150 | ° . M/883| 10% 25 0.2 28 32 4-47
5962-86063 04 | 32Kx8 | 170 | * . M/8831 10% | 25 0.2 28 32 4-47
5962-86063 01 | 32Kx8 | 200 | « . M/883 | 10% 25 0.2 28 32 4-47
5962-86063 02 | 32Kx8 | 250 | ° . M/883| 10% 25 0.2 28 32 4-47
5962-86063 03 | 32Kx8 | 300 | ° . M/883 | 10% 25 0.2 28 32 4-47
Package Type
D 28DWS, 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
K 32KW, 32 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)
L 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)
R 28R, 28 Lead, 0.330" Wide, Plastic Gull Wing Small Outline OTP (SOIC)
Temperature Range
Cc Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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|AT27C512  _Not recommended for new designs. Use AT27C512R.

AT27C512R | Organi- | Speed Package Temp. | Power lcc (MA) No. of Pins Page
PartNumber zation (hs) |D J K L P R |Range Supply| Active |Standby| DIP LcC | Number
AT27C512R 64Kx8 | 100 | o | e C 5% 20 0.1 28 32 4-63

64Kx8 | 120 | o | . C 10% 20 0.1 28 32 4-63
64Kx 8 120 . o | o | 10% 25 0.2 28 32 4-63
64Kx 8 120 | » o | . M 10% 25 0.2 28 32 4-63
64Kx8 120 | » o e M/883 | 10% 25 0.2 28 32 4-63
64KX8 | 150 | o | o | o | o | o | o C 10% 20 0.1 28 32 4-63
BAKX8 | 150 | o | o | o) o | o | o | 10% 25 0.2 28 32 4-63
64Kx8 150 | » ol e M 10% 25 0.2 28 32 4-63
64Kx8 150 | » o . M/883 | 10% 25 0.2 28 32 4-63
B4KX8 | 200 | o | o | o | o o | o C 10% 20 0.1 28 32 4-63
64KXx8 | 200 | o | o | o | o | o | @ | 10% 25 0.2 28 32 4-63
64Kx8 | 200 | * o . M 10% 25 0.2 28 32 4-63
64Kx8 | 200 | e ol . M/883 | 10% 25 0.2 28 32 4-63
64KX8 | 250 | o | o | o | o | o | @ C 10% 20 0.1 28 32 4-63
64Kx 8 250 oo | o e 0. | 10% 25 0.2 28 32 4-63
64Kx8 | 250 | L] M 10% 25 0.2 28 32 4-63
64Kx8 | 250 | o | . M/883 | 10% 25 0.2 28 32 4-63
SMD Number
5962-8764804 | 64Kx8 120 | » . M/883 | 10% 25 0.2 28 32 4-63
5962-8764801 | 64Kx8 150 | » . M/883| 10% 25 0.2 28 32 4-63
5962-8764802 | 64Kx8 200 | . M/883| 10% 25 0.2 28 32 4-63
5962-8764803 | 64Kx8 250 | o . M/883 | 10% 25 0.2 28 32 4-63

Package Type
D 28DWS, 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
K 32KW, 32 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)
L 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)
R 28R, 28 Lead, 0.330" Wide, Plastic Gull Wing Small Outline OTP (SOIC)
Temperature Range
[ Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27C513R Organization Speed Package Temp. | Power lec (MA) No. of Pins Page
Part Number (ns) |D J L P R |Range|Supply| Active | Standby| DIP LCC | Number
AT27C513R 4x16Kx8 | 120 | . C 10% | 20 0.1 28 32 4-71
4x16Kx8 | 120 | * . | 10% 25 0.2 28 32 4-71
4x16Kx8 | 150 L2 I R I ] C 10% 20 0.1 28 32 4-71
4x16Kx8 | 150 L3N U O L | 10% 25 0.2 28 32 4-71
4x16Kx8 | 150 . . M 10% 25 0.2 28 32 4-71
4x16Kx8 | 150 . . Mm/883| 10% 25 0.2 28 32 4-71
4x16Kx8 | 200 L3N U N I C 10% 20 0.1 28 32 4-71
4x16Kx8 | 200 L3N N N L | 10% 25 0.2 28 32 4-71
4x16Kx8 | 200 . . M 10% 25 0.2 28 32 4-71
4x16Kx8 | 200 . . M/883 | 10% 25 0.2 28 32 4-71
4x16Kx8 | 250 L2 LI R A o] 10% 20 0.1 28 32 4-71
4x16Kx8 | 250 e ol e 0 e l 10% 25 0.2 28 32 4-71
4x16Kx8 | 250 . . M 10% 25 0.2 28 32 4-71
4x16Kx8 | 250 . . M/883 | 10% 25 0.2 28 32 4-71
Package Type
D 28DWS8, 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
L 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)
R 28R, 28 Lead, 0.330" Wide, Plastic Gull Wing Small Outline OTP (SOIC)
Temperature Range
[ Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27C010 . Speed Package Temp. | Power Icc (mA) No.ofPins Page
PartNumber Organization (ns) | D J K L P| Range | Supply | Active | Standby| DIP | LCC | Number
AT27C010 128Kx 8 120 | » o | . C 10% 40 0.1 32 32 4-81

128Kx8 120 | o | . | 10% 50 0.1 32 32 4-81
128Kx8 120 | » o | . M 10% 50 0.1 32 32 4-81
128Kx8 120 | o | m/883 | 10% 50 0.1 32 32 4-81
128Kx 8 150 [ e[ o[ o | o | C 10% 40 0.1 32 32 4-81
128Kx8 150 [ e [ o[ o | o | | 10% 50 0.1 32 32 4-81
128Kx8 150 | o | e M 10% 50 0.1 32 32 4-81
128Kx 8 150 | o | Mm/883 | 10% 50 0.1 32 32 4-81
128Kx 8 170 [ e f e | o | oo C 10% 40 0.1 32 32 4-81
128Kx 8 170 | e | e | o | o | o | 10% 50 0.1 32 32 4-81
128Kx8 170 | » LI M 10% 50 0.1 32 32 4-81
128Kx 8 170 | » LN M/883 | 10% 50 0.1 32 32 4-81
128Kx 8 200 | e | o | o | o | o (o} 10% 40 0.1 32 32 4-81
128Kx 8 200 | e | o | o | o o | 10% 50 0.1 32 32 4-81
128Kx8 200 | - o | . M 10% 50 0.1 32 32 4-81
128Kx8 200 | o | e M/883 | 10% 50 0.1 32 32 4-81
128Kx 8 250 | e[ o | o | o | o C 10% 40 0.1 32 32 4-81
128Kx 8 250 | o | o | o | o] @ | 10% 50 0.1 32 32 4-81
128Kx 8 250 | ol . M 10% 50 0.1 32 32 4-81
128Kx 8 250 | * o | e M/883 | 10% 50 0.1 32 32 4-81
Package Type

D 32DW6, 32 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)

J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC) )

K 32KW, 32 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)

L 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)

P 32P6, 32 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

Cc Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M Military (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27C010L | Speed Package Temp. | Power lcc (MA) No. ofPins Page
Par Numbar Organization ) | b 4 K L P| Range | Supply | Acive | Standby] DIP | LCC | Number
AT27C010L 128Kx 8 120 | o | . (o} 10% 25 0.1 32 32 4-81

128Kx 8 120 | - o . | 10% 30 0.1 32 32 4-81
128Kx 8 120 | o | . M 10% 30 0.1 32 32 4-81
128Kx 8 120 | » o | . M/883 | 10% 30 0.1 32 32 4-81
128Kx 8 150 [ o | o | o | o | C 10% 25 0.1 32 32 4-81
128Kx 8 150 [ e || | | | 10% 30 0.1 32 32 4-81
128Kx 8 150 | o | . M 10% 30 0.1 32 32 4-81
128Kx 8 150 | o . M/883 | 10% 30 0.1 32 32 4-81
128Kx 8 170 [ e | o | o | o | @ C 10% 25 0.1 32 32 4-81
128Kx 8 170 | o | o | o | o | @ | 10% 30 0.1 32 32 4-81
128Kx 8 170 | » o | . M 10% 30 0.1 32 32 4-81
128Kx8 170 | » ol . M/883 | 10% 30 0.1 32 32 4-81
128Kx 8 200 [ e | o | o | o] o C 10% 25 0.1 32 32 4-81
128Kx 8 200 [ e | o | o | o | o | 10% 30 0.1 32 32 4-81
128Kx 8 200 | - ol e M 10% 30 0.1 32 32 4-81
128Kx 8 200 | - o | . M/883 | 10% 30 0.1 32 32 4-81
128Kx 8 250 | e | o | o | o | @ (¢} 10% 25 0.1 32 32 4-81
128Kx 8 250 | o | o | o | o | o | 10% 30 0.1 32 32 4-81
128Kx 8 250 | e o | . M 10% 30 0.1 32 32 4-81
128Kx8 250 | e o | . M/883 | 10% 30 0.1 32 32 4-81

Package Type

32DW6, 32 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

32KW, 32 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)

32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)

32P6, 32 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

v|Ir|X O

c Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27C011 . Speed Package Temp. | Power lec (MA) No.ofPins Page
Organization "
Part Number (ns) D L P J|Range|Supply| Active | Standby| DIP LCC | Number
AT27C011 8x16Kx8 150 o | . C 5% 25 0.1 28 32 4-91
8x16Kx8 170 o | e || . C 10% 25 0.1 28 32 4-91
8x16Kx8 170 o | oo e | 10% 30 0.1 28 32 4-91
8x16Kx8 170 o | e M 10% 30 0.1 28 32 4-91
8x16Kx8 170 o | . M/883 | 10% 30 0.1 28 32 4-91
8x16Kx8 200 L (o} 10% 25 0.1 28 32 4-91
8x16Kx8 200 ol o e | 10% 30 0.1 28 32 4-91
8x16Kx8 200 ol . M 10% 30 0.1 28 32 4-91
8x16Kx8 200 L M/883 | 10% 30 0.1 28 32 4-91
8x16Kx8 250 LI C 10% 25 0.1 28 32 4-91
8x16Kx8 250 o e o] . | 10% 30 0.1 28 32 4-91
8x16Kx8 250 o | . M 10% 30 0.1 28 32 4-91
8x16Kx8 250 o |- M/883 | 10% 30 0.1 28 32 4-91
Package Type
D 28DW6, 28 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
L 32LW, 32 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

Cc Commercial  (0°C to 70°C)
1 Industrial (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27C1024 Organization Speed Package Temp. | Power lcc (MA) No. of Pins Page
Part Number (ns) D L P J |Range|Supply| Active |Standby| DIP Lcc | Number
AT27C1024 64Kx16 120 o |- C 5% 50 0.1 40 44 4-101
64Kx 16 150 oo e | e (o} 10% 50 0.1 40 44 4-101
64Kx 16 150 LI B | 10% 60 0.1 40 44 4-101
64Kx 16 150 o | M 10% 60 0.1 40 44 4-101
64Kx 16 150 o | . M/883 | 10% 60 0.1 40 44 4-101
64Kx 16 170 oo el o] 10% 50 0.1 40 44 4-101
64Kx 16 170 e e || . | 10% 60 0.1 40 44 4-101
64Kx16 170 L M 10% 60 0.1 40 44 4-101
64Kx16 170 L M/883 | 10% 60 0.1 40 44 4-101
64Kx 16 200 el e || e C 10% 50 0.1 40 44 4-101
64Kx16 200 LI N B I 10% 60 0.1 40 44 4-101
64Kx16 200 o | . M 10% 60 0.1 40 44 4-101
64Kx 16 200 o | . M/883 | 10% 60 0.1 40 44 4-101
64Kx 16 250 L C 10% 50 0.1 40 44 4-101
64Kx 16 250 LN O I 10% 60 0.1 40 44 4-101
64Kx16 250 o | . M 10% 60 0.1 40 44 4-101
64Kx 16 250 o] . M/883 | 10% 60 0.1 40 44 4-101
Package Type

D 40DWS6, 40 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)

J 444, 44 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

L 44LW, 44 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)

P 40P6, 40 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

C Commercial (0°C to 70°C)

I Industrial  (-40°C to 85°C)

M Military  (-55°C to 125°C)

M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27C1024L Organization Speed Package Temp. | Power Icc (mA) No. of Pins Page
Part Number (ns) D L P J |Range|Supply| Active | Standby| DIP LCC | Number
AT27C1024L 64Kx16 120 o | . C 5% 30 0.1 40 44 4-101

64Kx 16 150 LI B R (o] 10% 30 0.1 40 44 4-101
64Kx 16 150 el oo 1 10% 40 0.1 40 44 4-101
64Kx 16 150 o | e M 10% 40 0.1 40 44 4-101
64Kx16 150 o | w883 | 10% 40 0.1 40 44 4-101
64Kx16 170 o | e o] o] 10% 30 0.1 40 44 4-101
64Kx16 170 L N R ] I 10% 40 0.1 40 44 4-101
64Kx 16 170 ol M 10% 40 0.1 40 44 4-101
64Kx 16 170 o | Mm/883 | 10% 40 0.1 40 44 4-101
64Kx 16 200 o e e | e C 10% 30 0.1 40 44 4-101
64Kx 16 200 L | 10% 40 0.1 40 44 4-101
64Kx 16 200 o | e M 10% 40 0.1 40 44 4-101
64Kx 16 200 ol e M/883| 10% 40 0.1 40 44 4-101
64Kx16 250 L2 I I o] 10% 30 0.1 40 44 4-101
64Kx16 250 B BN | 10% 40 0.1 40 44 4-101
64Kx 16 250 L M 10% 40 0.1 40 44 4-101
64Kx 16 250 e | . M/883 | 10% 40 0.1 -40 44 4-101
Package Type

D 40DWS6, 40 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)

J 44J, 44 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

L 44LW, 44 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)

P 40P6, 40 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

C Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27C040 ) Speed |Package| Temp. Power lec (MA) No. ofPins Page

PartNumber Organization (ns) D Range Supply | Active | Standby| DIP | LGCC | Number

AT27C040 128Kx8 120 ° (¢} 10% 25 0.1 32 32 4-111
128Kx8 150 . (¢} 10% 25 0.1 32 32 4-111
128Kx8 150 ° | 10% 30 0.1 32 32 4-111
128Kx8 150 . M 10% 30 0.1 32 32 4-111
128Kx8 150 . M/883 10% 30 0.1 32 32 4-111
128Kx8 200 . (o} 10% 25 0.1 32 32 4-111
128Kx8 200 . I 10% 30 0.1 32 32 4-111
128Kx8 200 . M 10% 30 0.1 32 32 4-111
128Kx8 200 o M/883 10% 30 0.1 32 32 4-111
128Kx8 250 . (¢} 10% 25 0.1 32 32 4-111
128Kx8 250 . | 10% 30 0.1 32 32 4-111
128Kx8 250 o M 10% 30 0.1 32 32 4-111
128Kx8 250 . M/883 10% 30 0.1 32 32 4-111

Package Type
D 32DW6, 32 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
Temperature Range

C Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT28HC191 .. | Speed |Package| Temp. Power lcc (MA) No.ofPins | Page
Organization -

PartNumber (ns) D P Range Supply Active Standby DIP Number

AT28HC191 2Kx8 35 o . (o} 10% 80 60 24 5-3
2Kx8 45 o . Cc 10% 80 60 24 5-3
2Kx8 45 o e | 10% 80 60 24 5-3
2Kx8 45 . M 10% 80 60 24 5-3
2Kx8 45 . M/883 10% 80 60 24 5-3
2Kx8 55 o . o] 10% 80 60 24 5-3
2Kx8 55 L | 10% 80 60 24 5-3
2Kx8 55 . M 10% 80 60 24 5-3
2Kx8 55 . Mm/883 10% 80 60 24 5-3

AT28HC191L .| Speed |Package| Temp. Power lcc (MA) No.ofPins | Page

Part Number Organization (ns) D P | Range Supply Active Standby DIP Number

AT28HC191L 2Kx8 45 L Cc 10% 80 3 24 5-3
2Kx8 45 LI | 10% 80 3 24 5-3
2Kx8 45 . M 10% 80 3 24 5-3
2Kx8 45 o M/883 10% 80 3 24 5-3
2Kx8 55 ol e o] 10% 80 3 24 5-3
2Kx8 55 ol e | 10% 80 3 24 5-3
2Kx8 55 . M 10% 80 3 24 5-3
2Kx8 55 . M/883 10% 80 3 24 5-3

Package Type

D 24D6, 24 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
P 24P6, 24 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

Temperature Range

Cc Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)

1-46 CMOS PROM pssssssssssssssssssssssssssss—




High-Speed CMOS PROM Product Selection Guide

AT28HC291  |Speed | Package |Temperature| Power Icc (mA) No. of Pins Page
Part Number Organization ms) | D L P Range Supply | Active | Standby| DIP | LCC | Number
AT28HC291 2Kx8 35 . . C 10% 80 60 24 28 5-11
2Kx8 45 oo e C 10% 80 60 24 28 5-11
2Kx8 45 L | 10% 80 60 24 28 5-11
2Kx8 45 o | e M 10% 80 60 24 28 5-11
2Kx8 45 o e M/883 10% 80 60 24 28 5-11
2Kx8 55 o | o | o C 10% 80 60 24 28 5-11
2Kx8 55 oo | o | 10% 80 60 24 28 5-11
2Kx8 55 LI M 10% 80 60 24 28 511
2Kx 8 55 o | . M/883 10% 80 60 24 28 5-11
AT28HC291L . |Speed | Package |Temperature| Power lcc (MmA) No. of Pins Page
PartNumber Organization (ns) DL P Range Supply | Active | Standby| DIP Lcc | Number
AT28HC291L 2Kx 8 45 . . (o} 10% 80 3 24 28 5-11
2Kx8 45 . . | 10% 80 3 24 28 5-11
2Kx8 45 . M 10% 80 3 24 28 5-11
2Kx8 45 . M/883 10% 80 3 24 28 5-11
2Kx8 55 oo e (¢} 10% 80 3 24 28 5-11
2Kx8 55 ol o | | 10% 80 3 24 28 5-11
2Kx8 55 o | e M 10% 80 3 24 28 5-11
2Kx8 55 o | . M/883 10% 80 3 24 28 5-11

Package Type

D 24D3, 24 Lead, 0.300" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
L 28L, 28 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
P 24P3, 24 Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)

Temperature Range

Cc Commercial (0°C to 70°C)
| Industrial (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27HC641 o .| Speed Package Temp. | Power lcc (MA) No.ofPins Page
rganization -
Part Number (ns) | D F L P | Range | Supply | Active | Standby| DIP | LCC | Number
AT27HC641 8Kx8 35 . . (o] 5% 75 35 24 28 519
8Kx8 45 . . C 10% 75 35 24 28 5-19
8Kx8 45 | . | 10% 90 40 24 28 5-19
8Kx8 45 . . M 10% 90 40 24 28 5-19
8Kx8 45 . . M/883 | 10% 90 40 24 28 5-19
8Kx8 55 . o |- C 10% 75 35 24 28 5-19
8Kx8 55 | o | | 10% 90 40 24 28 5-19
8Kx8 55 . . M 10% 90 40 24 28 5-19
8Kx8 55 . . M/883 | 10% 90 40 24 28 5-19
8Kx8 70 . o | (o] 10% 75 35 24 28 5-19
8Kx8 70 . o | | 10% 90 40 24 28 5-19
8Kx8 70 . . M 10% 90 40 24 28 5-19
8Kx8 70 . . M/883 | 10% 90 40 24 28 5-19
8Kx8 90 . o | (o] 10% 75 35 24 28 5-19
8Kx8 90 . ol | 10% 90 40 24 28 5-19
8Kx8 90 | . M 10% 90 40 24 | 28 5-19
8Kx8 90 . . M/883 | 10% 90 40 24 28 5-19
SMD Number
5962-87515 01 8Kx8 45 ol | e Mm/883 | 10% 90 40 24 28 5-19
5962-87515 02 8Kx8 55 o e e M/883 | 10% 90 40 24 28 5-19
5962-87515 03 8Kx8 70 LI M/883 | 10% 90 40 24 28 5-19
5962-87515 04 8Kx8 90 o e e M/883 | 10% 90 40 24 28 5-19
Package Type
D 24DW8, 24 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
F 24FW, 24 Lead, Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)
L 28LW, 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
P 24P6, 24 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

C Commercial (0°C to 70°C)
I Industrial (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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AT27HC642 .| Speed |Package| Temperature | Power lcc (mA) No.ofPins | Page
PartNumber Organization (ns) D P Range Supply Active Standby DIP Number
AT27HC642 8Kx8 35 . C 5% 75 35 24 5-19
8Kx8 45 . C 10% 75 35 24 5-19
8Kx8 45 . | 10% 90 40 24 5-19
8Kx8 45 . M 10% 90 40 24 5-19
8Kx8 45 . M/883 10% 90 40 24 5-19
8Kx8 55 o | e C 10% 75 35 24 5-19
8Kx8 55 o | e | 10% 90 40 24 5-19
8Kx8 55 ° M 10% 90 40 24 5-19
8Kx8 55 . M/883 10% 90 40 24 5-19
8Kx8 70 o | . (¢} 10% 75 35 24 5-19
8Kx8 70 o | . | 10% 90 40 24 5-19
8Kx8 70 . M 10% 90 40 24 5-19
8Kx8 70 . M/883 10% 90 40 24 5-19
8Kx8 90 o | . C 10% 75 35 24 5-19
8Kx8 90 o | e | 10% 90 40 24 5-19
8Kx8 90 . M 10% 90 40 24 5-19
8Kx8 90 . M/883 10% 90 40 24 5-19
SMD Number
5962-87515 01 8Kx8 45 . M/883 10% 90 40 24 5-19
5962-87515 02 8Kx8 55 . M/883 10% 90 40 24 5-19
5962-87515 03 8Kx8 70 . M/883 10% 90 40 24 5-19
5962-87515 04 8Kx8 90 . M/883 10% 90 40 24 5-19
Package Type

D 24DW3, 24 Lead, 0.300" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
P 24P3, 24 Lead, 0.300" Wide, Plastic Dual Inline Package OTP (PDIP)
Temperature Range

C Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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High-Speed CMOS PROM Product Selection Guide

AT27HC641R Organization Speed Package | Temp. | Power | lcc(mA) No.ofPins Page
PartNumber (ns) D L P | Range | Supply | Active | Standby| DIP LCC | Number
AT27HC641R 8Kx8 35 ol Cc 10% 35 20 24 28 5-27
8Kx8 45 L] (o] 10% 35 20 24 28 5-27
8Kx8 45 L I 10% 45 30 24 28 5-27
8Kx8 45 L M 10% 45 30 24 28 5-27
8Kx8 45 ol . Mm/883 | 10% 45 30 24 28 5-27
8Kx8 55 LA C 10% 35 20 24 28 5-27
8Kx8 55 LA l 10% 45 30 24 28 5-27
8Kx8 55 L] M 10% 45 30 24 28 5-27
8Kx8 55 L M/883 | 10% 45 30 24 28 5-27
8Kx8 70 el Cc 10% 35 20 24 28 5-27
8Kx8 70 ol e | e | 10% 45 30 24 28 5-27
8Kx8 70 ol . M 10% 45 30 24 28 5-27
8Kx8 70 L M/883 | 10% 45 30 24 28 5-27
8Kx8 90 LRI o] 10% 35 20 24 28 5-27
8Kx8 920 ol e | | 10% 45 30 24 28 5-27
8Kx8 90 ol . M 10% 45 30 24 28 5-27
8Kx8 90 o m/883 | 10% 45 30 24 28 5-27
Package Type
D 24DWS6, 24 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
L 28LW, 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
P 24P6, 24 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

C | Commercial (0°Cto 70°C)
| Industrial  (-40°C to 85°C)
M Military (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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High-Speed CMOS PROM Product Selection Guide

AT27HC642R | Speed |Package| Temperature | Power lcc (mA) No.ofPins| Page

Part Number Organization (ns) D P Range Supply Active Standby DIP Number

AT27HC642R 8Kx8 35 . C 10% 35 20 24 5-27
8Kx8 45 . C 10% 35 20 24 5-27
8Kx8 45 . | 10% 45 30 24 5-27
8Kx8 45 . M 10% 45 30 24 5-27
8Kx8 45 . M/883 10% 45 30 24 5-27
8Kx8 55 o . (¢} 10% 35 20 24 5-27
8Kx8 55 o | . | 10% 45 30 24 5-27
8Kx8 55 o M 10% 45 30 24 5-27
8Kx8 55 . M/883 10% 45 30 24 5-27
8Kx8 70 o | . (¢} 10% 35 20 24 5-27
8Kx8 70 o | . | 10% 45 30 24 5-27
8Kx8 70 . M 10% 45 30 24 5-27
8Kx8 70 . M/883 10% 45 30 24 5-27
8Kx8 90 o | . (¢} 10% 35 20 24 5-27
8Kx8 90 o . | 10% 45 30 24 5-27
8Kx8 90 . M 10% 45 30 24 5-27
8Kx8 90 . M/883 10% 45 30 24 5-27

Package Type

D 24DW3, 24 Lead, 0.300" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
P 24P3, 24 Lead, 0.300" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

[ Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)

M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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CMOS SRAM Product Selection Guide

AT3864L o Speed |Package| Temperature Icc (MA) No. ofPins Page

Part Number Organization (ns) P R Range Active | Standby | DIP SOIC | Number

AT3864L 8Kx8 100 o | e (¢} 35 0.1 28 28 6-3
8Kx8 100 o | e | 35 0.1 28 28 6-3
8Kx8 120 o e (¢} 35 0.1 28 28 6-3
8Kx8 120 o | e | 35 0.1 28 28 6-3
8Kx8 150 o | . (¢} 35 0.1 28 28 6-3
8Kx8 150 LI | 35 0.1 28 28 6-3

Package Type
P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
R 28R, 28 Lead, 0.330" Wide, Plastic Gull Wing Small Outline (SOIC)
Temperature Range

Cc Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
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CMOS SRAM Product Selection Guide

AT3864L-15DMB | Organi- | Speed |Package| Temperature Icc (mA) No.ofPins Page

Part Number 2zation (ns) D Range Active | Standby DIP Number

AT3864L-15DMB 8Kx8 150 . M 40 1.0 28 6-11
Package Type

D | 2806, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
Temperature Range

M | Miitary (-55°Cto 125°C)

AINEL e
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CMOS SRAM Product Selection Guide

AT38256 Organi- | Speed Package Temperature Icc (mA) No. ofPins Page

Part Number zation (ns) B D N P X Range Active | Standby DIP Number

AT38256 32Kx8 20 . . (¢} 120 1.0 28 6-19
32Kx8 20 3 . | 120 1.0 28 6-19
32Kx8 25 LI B A C 120 1.0 28 6-19
32Kx8 25 o | . | 120 1.0 28 6-19
32Kx8 25 o | e M 120 1.0 28 6-19
32Kx8 35 oo | o (¢} 120 1.0 28 6-19
32Kx8 35 o | o o | 120 1.0 28 6-19
32Kx8 35 o | M 120 1.0 28 6-19

Package Type

28B, 28 Lead, 0.300" Wide, Ceramic Side Braze Dual Inline (Side Braze)

28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
28P3, 28 Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)

28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

28X, 28 Lead, 0.300" Wide, Plastic J-Leaded Small Outline (SOIC)

Temperature Range

X|o|Z|0|0

C Commercial (0°C to 70°C)
| Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
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CMOS EPLD Product Selection Guide

AT22V10 Approx.|Speed Package Temp. | Power | Icc No.ofPins Page
Part Number Gates | ns) |D F G J K L N P Y | Range|Supply| (mA) DIP LCC | Number
AT22V10 500 | 15 |e|e|efe e e|efe|e| C |10% | 90 | 24 | 28 7-3
15 [e|ofeloefe]e|e|e]| I |10% | 90 | 24 | 28 7-3
20 |e|o|o|e|e|efe|e|e|l C |10% | 55 | 24 | 28 7-3
20 o | o . o | e o | o . . | 10% 55 24 28 7-3
20 |e || o | o] . M 10% 55 24 28 7-3
20 oo oo + |M@883| 10% | 55 | 24 | 28 7-3
25 |e|o|o|e|eieleiele|l C [10% | 55 | 24 | 28 7-3
25 |o|o|o|ofe|ofe]ete| 1 |10% | 55 | 24 | 28 7-3
25 ||| oo e| M |10% | 55 | 24 | 28 73
25 oo | oo o |M883| 10% | 55 | 24 | 28 7-3
30 |e|e | e lole . M 10% 55 24 28 7-3
30 [ ool « |M/883| 10% | 55 | 24 | 28 7-3
35 o | e . o« | o . . . . C 10% 55 24 28 7-3
35 o | e . o« | e . . . . | 10% 55 24 28 7-3
SMD Number
5962-87539 04 500 20 | ° . wW883| 10% 55 24 28 7-3
5962-87539 01 500 25 | e . e | M/883| 10% 55 24 28 7-3
5962-8753902 500 30 | - . e | M/883| 10% 55 24 28 7-3
5962-8753903 500 40 | o . e | M/883| 10% 55 24 28 7-3
5962-8867004 500 20 o | . . M/883| 10% 55 24 28 7-3
5962-8867001 500 25 o | . M/883| 10% 55 24 28 7-3
5962-8867002 500 30 ol . M/883| 10% 55 24 28 7-3
5962-8867003 500 40 o | . . M/883| 10% 55 24 28 7-3

Package Type

24DWS3, 24 Lead, 0.300" Wide, Windowed (OTP) Ceramic Dual Inline Package (Cerdip)
24C, 24 Lead, Non-Windowed, Ceramic Flat Package (Cerpack)

24D3, 24 Lead, 0.300" Wide, Non-Windowed (OTP) Ceramic Dual Inline Package (Cerdip)
28J, 28 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

28KW, 28 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)

28LW, 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)

28L, 28 Pad, Non-Windowed Ceramic Leadless Chip Carrier OTP (LCC)

24P3, 24 Lead, 0.300" Wide, Plastic Dual Inline Package OTP (PDIP)

24CW, 24 Lead, Windowed, Ceramic Flat Package (Cerpack)

Temperature Range

<|Tv|Z|r|X|-/O|mMmO

C Commercial  (0°C to 70°C)
1 Industrial (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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CMOS EPLD Product Selection Guide

AT22V10L | Approx.|Speed Package Temp. | Power | lIcc No. of Pins Page
PartNumber Gates | (ns) |[D F G J K L N P Y |Range|Supply| (mA) DIP LCC | Number
AT22V10L 500 | 15 |e|e|o|s|e|o|e|e|le| C |10% | 12 | 24 | 28 73
15 [o|ofefofofofofe]e]| I |10% | 15 | 24 | 28 7-3
20 oo | o oo | oo o] e C 10% 12 24 28 7-3
20 [e|e|o]|e|ofe]|e|ofe| 1 |10% | 15| 24 | 28 7-3
20 oo | o o | o e . M 10% 15 24 28 7-3
20 [ o] ol e o |M/883| 10% | 15 | 24 | 28 7-3
25 o | o R . C 10% 12 24 28 7-3
25 o | o . o | o o | e ° ) ] 10% 15 24 28 7-3
25 [o|o|o ol oo «| M |10% | 15 | 24 | 28 7-3
25 [o|o]o oo o [M/883| 10% | 15 | 24 | 28 7-3
30 e || ol ele . M 10% 15 24 28 7-3
30 [oe]e ol o] o |M/883| 10% | 15 | 24 | 28 7-3
35 o | e . o | e o | e . . C 10% 12 24 28 7-3
35 o | e . o | e o | e . . | 10% 15 24 28 7-3
SMD Number
5962-88724 01 500 25 o . . M/883| 10% 15 24 28 7-3
5962-88724 02 500 30 o | . . M/883| 10% 15 24 28 7-3
5962-88724 03 500 40 L . MW/883| 10% 15 24 28 7-3
5962-89755 04 500 20 L . M/883| 10% 15 24 28 7-3
5962-89755 01 500 25 o | . . M/883| 10% 15 24 28 7-3
5962-89755 02 500 30 LI . M/883| 10% 15 24 28 7-3
5962-8975503 500 40 o . M/883| 10% 15 24 28 7-3

Package Type

24DWS3, 24 Lead, 0.300" Wide, Windowed (OTP) Ceramic Dual Inline Package (Cerdip)
24C, 24 Lead, Non-Windowed, Ceramic Flat Package (Cerpack)

24D3, 24 Lead, 0.300" Wide, Non-Windowed (OTP) Ceramic Dual Inline Package (Cerdip)
28J, 28 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

28KW, 28 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)

28LW, 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)

28L, 28 Pad, Non-Windowed Ceramic Leadless Chip Carrier OTP (LCC)

24P3, 24 Lead, 0.300" Wide, Plastic Dual Inline Package OTP (PDIP)

24CW, 24 Lead, Windowed, Ceramic Flat Package (Cerpack)

Temperature Range

<|9(Z|r|X|(«|®(mO

C Commercial (0°C to 70°C)
| Industrial (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, (-55°C to 125°C) Class B, Fully Compliant
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CMOS EPLD Product Selection Guide

ATV750 Approx.| Speed Package Temp. | Power | Icc No. of Pins Page
PartNumber Gates | (ns) [D F G J K L N P Y | Range|Supply| (mA)| DIP LCC | Number
ATV750 750 | 20 | |s|e|e|eje|o|e|e| C |10% |120| 24 | 28 7-19
20 o | e . o | e o | o . . | 10% 140 24 28 7-19
20 |o|s ) ool o| M |10% | 140 | 24 | 28 7-19
20 oo of el o |M/B83| 10% | 140 | 24 | 28 7-19
25 [e|o e o|e|e|e|e]|e C | 10% | 120 24 | 28 719
25 |o|o|ofofefejelelel 1 |10% | 140 24 | 28 7-19
25 o | e . . o | e . M 10% 140 24 28 7-19
25 [o || oo o |M/883| 10% | 140 | 24 | 28 7-19
30 EEEREEEEREREREE . C 10% 120 24 28 7-19
30 [s|e ||| oo el | |10% | 140 | 24 | 28 7-19
30 [ of o] e/ M | 10% | 140 | 24 | 28 7-19
30 [ |- N « |m@883| 10% | 140 | 24 | 28 7-19
35 |efefelefelele|ele| C |10% | 120| 24 | 28 7-19
35 |o|e|efofofo|e] || 1 |10% | 140 24 | 28 7-19
35 |e|s | ol el . M 10% | 140 24 28 7-19
35 | e ool « |M/883| 10% | 140 | 24 | 28 7-19
40 | e | o | o] eje| o] el o] | 10% | 140 24 28 7-19
40 | oo |« el el . M 10% | 140 24 28 7-19
40 |o || ol el « |M/883| 10% | 140 | 24 | 28 7-19
SMD Number
5962-88726 02 750 35 | . M/883| 10% | 140 24 28 7-19
5962-88726 01 750 40 | o . M/883| 10% | 140 24 28 7-19
Package Type
D 24DWS3, 24 Lead, 0.300" Wide, Windowed (OTP) Ceramic Dual Inline Package (Cerdip)
F 24C, 24 Lead, Non-Windowed, Ceramic Flat Package (Cerpack)
G 24D3, 24 Lead, 0.300" Wide, Non-Windowed (OTP) Ceramic Dual Inline Package (Cerdip)
J 28J, 28 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
K 28KW, 28 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)
L 28LW, 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
N 28L, 28 Pad, Non-Windowed Ceramic Leadless Chip Carrier OTP (LCC)
P 24P3, 24 Lead, 0.300" Wide, Plastic Dual Inline Package OTP (PDIP)
Y 24CW, 24 Lead, Windowed, Ceramic Flat Package (Cerpack)
Temperature Range
C Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M | Military (-55°Cto 125°C)
M/883 | MIL-STD-883C, (-55°C to 125°C) Class B, Fully Compliant
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CMOS EPLD Product Selection Guide

ATV750L Approx.| Speed Package Temp. | Power | Icc No. of Pins Page
Part Number Gates | (ns) [D F G J K L N P Y | Range|Supply| (mA) DIP LCC | Number
ATV750L 750 | 20 ||| ||| || C 10% | 120 24 28 7-19
20 |e|oe|olololoelolo]e | 10% | 140 24 28 7-19
25 e o] o | e|e| e o e e C 10% 120 24 28 7-19
25 [e|leoloflelolo|e]|e]|s | 10% 140 24 28 7-19
25 oo | e o | o] e . M 10% 140 24 28 7-19
25 | e || el - |M/883| 10% | 140 | 24 28 7-19
30 LN I T N R T R A I '} | 10% 140 24 28 7-19
30 |e| e ol oo . M 10% | 140 24 28 7-19
30 [ | LI e |M/883| 10% | 140 24 28 7-19
Package Type
D 24DWS3, 24 Lead, 0.300" Wide, Windowed (OTP) Ceramic Dual Inline Package (Cerdip)
F 24C, 24 Lead, Non-Windowed, Ceramic Flat Package (Cerpack)
G 24D3, 24 Lead, 0.300" Wide, Non-Windowed (OTP) Ceramic Dual Inline Package (Cerdip)
J 28J, 28 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
K 28KW, 28 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)
L 28LW, 28 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
N 28L, 28 Pad, Non-Windowed Ceramic Leadless Chip Carrier OTP (LCC)
P 24P3, 24 Lead, 0.300" Wide, Plastic Dual Inline Package OTP (PDIP)
Y 24CW, 24 Lead, Windowed, Ceramic Flat Package (Cerpack)
Temperature Range
C Commercial (0°C to 70°C)
I Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, (-55°C to 125°C) Class B, Fully Compliant
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CMOS EPLD Product Selection Guide

ATV2500 Approx. | Speed Package Temp. Power lec No. ofPins Page
Part Number Gates (ns) D J KLP Range Supply (mA) DIP LCC | Number
ATV2500 2500 30 o lejelele C 10% 5 40 44 7-39
35 e ool o] 10% 5 40 44 7-39
35 e lelelete | 10% 10 40 44 7-39
35 . L M 10% 10 40 44 7-39
35 . ol M/883 10% 10 40 44 7-39
40 oo (e} 10% 5 40 44 7-39
40 e ool | 10% 10 40 44 7-39
40 . ol M 10% 10 40 44 7-39
40 . L m/883 10% 10 40 44 7-39
45 e lefelo]e | 10% 10 40 44 7-39
45 . o M 10% 10 40 44 7-39
45 . LI Mm/883 10% 10 40 44 7-39
ATV2500H | Approx. | Speed Package Temp. Power lec No. ofPins Page
Part Number Gates (ns) DJ KLFP Range Supply (mA) DIP LCC | Number
ATV2500H 2500 25 efelolofe (o] 10% 120 40 44 7-39
25 e fefelo)e | 10% 140 40 44 7-39
25 . L M 10% 140 40 44 7-39
25 . o M/883 10% 140 40 44 7-39
30 oo o] C 10% 120 40 44 7-39
30 e fefel el | 10% 140 40 44 7-39
30 . L M 10% 140 40 44 7-39
30 . L M/883 10% 140 40 44 7-39
35 e jele| o] (¢} 10% 120 40 44 7-39
35 e fefo] o | 10% 140 40 44 7-39
35 . o | . M 10% 140 40 44 7-39
35 . L Mm/883 10% 140 40 44 7-39
Package Type
D 40DWS, 40 Lead, 0.600" Wide, Windowed, Ceramic Dual Inline Package (Cerdip)
J 44J, 44 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
K 44KW, 44 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)
L 44LW, 44 Pad, Windowed, Ceramic Leadless Chip Carrier (LCC)
P 40P6, 40 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

C Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military (-55°C to 125°C)
M/883 | MIL-STD-883C, (-55°C to 125°C) Class B, Fully Compliant
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CMOS EPLD Product Selection Guide

ATV5000 Approx. | Speed |Package| Temperature | Power lee No. of Pins Page

PartNumber Gates (ns) J K Range Supply (mA) LCC Number

ATV5000 5000 25 ol C 10% 40 68 7-57
5000 30 o | . C 10% 40 68 7-57
5000 30 o | . | 10% 50 68 7-57
5000 30 o M 10% 50 68 7-57
5000 30 o M/883 10% 50 68 7-57
5000 35 o | | 10% 50 68 7-57
5000 35 . M 10% 50 68 7-57
5000 35 . M/883 10% 50 68 7-57

Package Type

J 68J, 68 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)
K 68KW, 68 Lead, Windowed, Ceramic J-Leaded Chip Carrier (JLCC)

Temperature Range

[ Commercial (0°C to 70°C)
I Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
M/883 | MIL-STD-883C, Class B, Fully Compliant (-55°C to 125°C)
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CMOS Analog Product Selection Guide

AIMEL

AT76C10 Delay Gain Bandwidth | Package | Temp. | Power No. ofPins Page
Part Number (ms) (dB) (KHz) D P S| Range | Supply DIP SOIC | Number
AT76C10 1.8 31.5 4 LI Cc 10% 16 16 9-3
1.8 31.5 4 o | | 10% 16 16 9-3
1.8 31.5 4 . M 5% 16 16 9-3
AT76C10E Delay Gain Bandwidth | Package | Temp. | Power No. of Pins Page
PartNumber (ms) (dB) (KHz) | D P S| Range | Supply | DIP | SOIC | Number
AT76C10E 1.8 31.5 4 o | C 10% 16 16 9-11
1.8 31.5 4 LI | 10% 16 16 9-11
1.8 31.5 4 . M 5% 16 16 9-11
Package Type
D 16D3, 16 Lead, 0.300" Wide, Non-Windowed (OTP), Ceramic Dual Inline Package (Cerdip)
P 16P3, 16 Lead, 0.300" Wide, Plastic Dual Inline Package OTP (PDIP)
S 16S, 16 Lead, 0.300" Wide, Plastic Gull Wing Small Outline OTP (SOIC)
Temperature Range
Cc Commercial (0°C to 70°C)
1 Industrial  (-40°C to 85°C)
M Military  (-55°C to 125°C)
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CMOS Analog Product Selection Guide

~AT76C120 - Speed | Signal-to- | Accuracy |Package| Temp. | Power |No.ofPins| Page
PartNumber Organization | i17) INoise(dB)| (bits) | D P | Range | Supply | DIP | Number

AT76C120-1 Dual 16/18-bitA/D| 96 90 15 . C 10% 24 9-19

Dual16/18-bitA/D| 96 90 15 o | 10% 24 9-19

Dual 16/18-bitA/D| 96 90 15 . M 5% 24 9-19

AT76C120-2 Dual16/18-bitA/D| 96 84 13 . C 10% 24 9-19

Dual16/18-bitA/D| 96 84 13 . | 10% 24 9-19

Dual16/18-bitA/D| 96 84 13 . M 5% 24 9-19

Package Type

D 24D6, 24 Lead, 0.600" Wide, Non-Windowed (OTP), Ceramic Dual Inline Package (Cerdip)
P 24P6, 24 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

C Commercial (0°C to 70°C)
I Industrial (-40°C to 85°C)
M Military  (-55°C to 125°C)
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CMOS Analog Product Selection Guide

AT76C171 Organization Speed Package | Temp. | Power No. of Pins Page

Part Number D/A RAM (MHz) D J P | Range | Supply DiP LCC | Number

AT76C171 Triple6-bit | 256x18 35 ol C 10% 28 32 9-27
Triple6-bit | 256x18 35 ol | 10% 28 32 9-27
Triple6-bit | 256x18 35 . M 5% 28 32 9-27
Triple6-bit | 256x18 50 LI o] 10% 28 32 9-27
Triple6-bit | 256x18 50 ol | 10% 28 32 9-27

AT76C176 Organization Speed | Package | Temp. | Power No. ofPins Page

Part Number D/A RAM MHz) | D J P| Range | Supply| DIP LCC | Number

AT76C176 Triple6-bit | 256x18 40 L c 10% 28 32 9-39
Triple6-bit | 256x18 40 L | 10% 28 32 9-39
Triple6-bit | 256x18 40 . M 5% 28 32 9-39
Triple6-bit | 256x18 50 L o] 10% 28 32 9-39
Triple6-bit | 256x18 50 o . | 10% 28 32 9-39
Triple6-bit | 256x18 66 ol C 5% 28 32 9-39

Package Type

D 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

[ Commercial (0°C to 70°C)
I Industrial  (-40°C to 85°C)
M Military (-55°C to 125°C)
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CMOS Analog Product Selection Guide

AT76C176A Organization Speed Package Temp. | Power No. ofPins Page

PartNumber D/A RAM (MHz) | D J1 J2 P | Range Supply | DIP LCC | Number

AT76C176A Triple6-bit | 256x18 50 olele| C 10% 28 32,44 | 951
Triple6-bit | 256x18 50 ol | | 10% 28 32,44 951
Triple6-bit | 256x18 50 . M 5% 28 132,44 | 951
Triple6-bit | 256x18 66 e ||l C 10% 28 | 32,44 951
Triple6-bit | 256x18 66 sl | 10% 28 | 32,44, 951
Triple6-bit | 256x18 66 . M 5% 28 32,44 9-51
Triple6-bit | 256x18 80 oo e o] 10% 28 32,44 9-51
Triple6-bit | 256x18 80 L | 10% 28 | 32,44 951
Triple6-bit | 256x18 110 e ||| C 5% 28 | 32,44 | 951

Package Type

D 28D6, 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
J 32J, 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

J2 44J, 44 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

P 28P6, 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

Temperature Range

Cc Commercial  (0°C to 70°C)
I Industrial (-40°C to 85°C)
M Military  (-55°C to 125°C)
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Explanation of Atmel’s Part Number Code

All Atmel part numbers begin with the prefix "AT." The next
four to nine digits are the part number. In addition, Atmel
parts can be ordered in particular speeds, in specific pack-
ages, for particular temperature ranges and with the option of

883C level B military compliance. The available options for

Prefix

Device

Suffix

AT

XXXXX X X X X

t

Processing

Blank
/883

Standard
MIL-STD-883,
Class B Fully Compliant

Temperature Range
C = Com Temp (0°C to 70°C)
I Ind Temp (-40°C to 85°C)
M = Mil Temp (-55°C to 125°C)

U1

Package

B = Ceramic Side Braze Dual Inline
Cerpack
Cerdip
Flatpack
Cerdip, One Time
Programmable
PLCC J-Lead Chip Carrier
J-Lead Cequad
Leadless Chip Carrier
Ceramic Module
Leadless Chip Carrier,
One Time Programmable
Plastic DIP
SOIC
SOIC
SOIC
PGA
Plastic J-leaded SOIC
Cerpack

QMmoo
[T

o wn

KMYCHOIY ZZCR

| T T | R | R R

Speed

Here is an example of how to designate a part number:

Package Type

l/Military Compliance

ATV750-30DM/883

Speed — T~ Temperature Range

AINEL

®

each part are listed at the back of its data sheet in its "Order-
ing Information" table. These options are designated by the
following suffixes placed at the end of the Atmel part number,
in the order given:

1-65
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Section 2
CMOS E2PROMS
AT28HC16/L 2K x 8
AT28HCB4/L 8K x 8
AT28HC256/L 32K x 8
AT28C04 512K x 8
AT28C16 2K x 8
AT28C17 2K x 8
AT28C64 8K x 8
AT28CB4X 8K x 8
AT28PCB4 8K x 8
AT28C256 32K x 8
AT28MCO10 128K x 8
AT28C1024 64K x 16
AT28C010 128K x 16

High Speed, 16K CMOS E2PROM.................. 2-3
High Speed, 64K Paged E2PROM.................. 2-15
High Speed, 256K Paged E?PROM................ 2-27
4K EZPROM......oeeeeeeeeeeeeeeee e eeeeeeeeeone 2-41
1BK EZPROM ... eereeeeeeeseesee s 2-51
18K E2PROM.......eeeeeveeeeeeeeereereeeeeeeeeeeesreeen. 2-61
BAK EZPROM......c.eoeeeeeeeeee e eeeseeseeeseeeseenenns 2-71
64K E2PROM Without Ready-Busy ............... 2-71
64K E2PROM With Page Mode Write ............ 2-83
256K E2PROM.......cvoeveeeeeeeseeeeeeeereereeneeeone 293
1MBit Module EZPROM ..........oveevveereereerrenene. 2-105
AMBIt EZPROM ..., 2-115
1MBit E2PROM with 128 Byte Page ............. 2-125
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e A T28HC 16/L

Features

o Fast Read Access Time - 45ns
o Fast Byte Write - 1tms
e Self-Timed Byte Write Cycle

Internal Address and Data Latches
Internal Control Timer
Automatic Clear Before Write

o Direct Microprocessor Control

DATA POLLING 16K (2K x 8)

e Low Power
80mA Active Current H
500..A CMOS Standby Current (28HC16L) ngh Speed
¢ High Reliability CMOS Technology
Endurance: 10* cycles C2NI OS
Data Retention: 10 years
5V + 10% Supply E PROM
CMOS & TTL Compatible Inputs and Outputs
JEDEC Approved Byte-Wide Pinout
Full Military, Commercial, and Industrial Temperature Ranges

Description

The AT28HC16/16L is a high-speed, low-power Electrically Erasable and Programmable
Read Only Memory. The device is optimized for high speed applications, featuring access
times to 45ns. Its 16k of memory is organized as 2,048 words by 8 bits. The
AT28HC16/16L comes in a space saving 24 pin DIP.

The AT28HC16/16L is accessed like a static RAM for the read or write cycles without the
need of external components. During a byte write, the address and data are latched inter-
nally, freeing the microprocessor address and data bus for other operations. Following the
initiation of a write cycle, the device being written will go to a busy state and automatical-
ly clear and write the latched data using an internal control timer. Data polling of I/O7 may
be used to detect the end of the write cycle. Once a write cycle has been completed, a new
access for a read or a write may begin immediately.

Atmel’s high-speed CMOS technology is used to achieve access times of 45ns for the
AT28HC16 with under 440mW of power dissipation. The AT28HC16L offers ultra low
standby power consumption of under 2.75mW at access time to 55ns.

The AT28HC16/16L has additional features to ensure high quality and manufacturability.
The device utilizes internal error correction for extended endurance and for improved data
retention characteristics. An extra 16 bytes of E°PROM are available for device identifica-
tion or tracking.

Pin Configurations

——
A7 4 1 24 p vce

:gg P2 gﬁ_g PIN \IAMEder

A4 4 21 0 WE A0-A10 Addresses

A3 g 5 20 0 OE e >

a2 g s 19 [ Ao CE Chip Enable
PEH OF | Oupui Enabl
oo g e 16 0 1os WE rite Enable

O )

vos 911 10 e 1/00 - I/O7 | Data Inputs/Outputs
GND 512 13 17 wos NC No Connect

AIMEL
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Block Diagram

DATA INPUTS/OUTPUTS

- — 1/00 - 1107
— REARARRI
o OE,CE | __.[ DATALATCH
_— AND WE
CE —— BUFFERS
DEC(Y)DER | Y-GATING
ADDRESS | — X —* Miill-aﬁx
INPUTS —_—
DECODER IDENTI-
FICATION
Operating Modes
MODE CE OE WE 1/0
Read ViL viL Vin Dour
Write® ViL Vi ViL DIN
Standby/Write Inhibit Vig x® X HighZ
Write Inhibit X VIH
Write Inhibit X VIL X
Output Disable X Vi X HighZ
Chip Erase ViL v VIiL High Z

Notes: 1. X can be ViL or VIH.

Device Operation

READ: The AT28HC16/16L is accessed like a Static RAM.
When CE and OE are low and WE is high, the data stored at
the memory location determined by the address pins is as-
serted on the outputs. The outputs are put in a high impedance
state whenever CE or OE is high. This dual line control gives
designers increased flexibility in preventing bus contention.

BYTE WRITE: Writing data into the AT28HC16/16L is
similar to writing into a Static RAM. A low pulse on the WE
or CE input with OE high and CE or WE low (respectively)
initiates a byte write. The address location is latched on the
last falling edge of WE (or CE); the new data is latched on the
first rising edge. Internally, the device performs a self-clear
before write. Once a byte write has been started, it will
automatically time itself to completion.

DATA POLLING: The AT28HC16/16L provides DATA
POLLING to signal the completion of a write cycle. During a
write cycle, an attempted read of the data being written results
in the complement of that data for I/O7 (the other outputs are
indeterminate). When the write cycle is finished, true data ap-
pears on all outputs.

2-4

2. Refer to A.C. Programming Waveforms.

3. VH = 120 = 0.5V.

WRITE PROTECTION: Inadvertent writes to the device
are protected against in the following ways: (a) Vcc sense — if
Vcc is below 3.8V (typical) the write function is inhibited. (b)
Vcce power on delay— once Ve has reached 3.8V the device
will automatically time out 5ms (typical) before allowing a
byte write. (c) Write Inhibit — holding any one of OE low, CE
high or WE high inhibits byte write cycles. (d) Noise Protec-
tion— a WE or CE pulse of less than 10ns (typical) will not in-
itiate a write cycle.

CHIP CLEAR: The contents of the entire memory of the
AT28HC16/16L may be set to the high state by the CHIP
CLEAR operation. By setting CE low and OE to 12 volts, the
chip is cleared when a 10 msec low pulse is applied to WE.

DEVICE IDENTIFICATION: In the AT28HC16/16L
there are an extra 16 bytes of E’PROM memory available to
the user for device identification. By raising A9 to 12 = 0.5V
and using address locations 7FOH to 7FFH the additional
bytes may be written to or read from in the same manner as
the regular memory array.

AT28HC16/L ]
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Absolute Maximum Ratings*
Temperature Under Bias.......cooveerneirinienns -55°Cto +125°C *NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent damage to the

el O,
Storage Temperature ..........cevevererenueenenns -65°Cto +150°C device. This is a stress rating only and functional operation
All Input Voltages of the device at these or any other conditions beyond those
(including N.C. Pins) indicated in the operational sections of this specification is
with Respect to Ground..........ueeeeseeeeesnecnenes 0.6V to +6.25V not implied. Exposure to absolute maximum rating condi-

tions for extended periods may affect device reliability.

All Output Voltages
with Respect to Ground...........ceuvivicens -0.6V to Vec + 0.6V
Voltage on OE and A9
with Respect to Ground...........cceevvcivccrnnnn. -0.6V to +13.5V

D.C. and A.C. Operating Range

AT28HC16-45 AT28HCI6L-55 AT28HC16-55 AT28HC16-70  AT28HC16-90
AT28HC16L-70 AT28HC16L-90

Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C - 125° -55°C - 125°C -55°C - 125°C
VCC Power Supply 5V = 10% 5V = 10% 5V = 10% 5V = 10% 5V = 10%

D.C. Characteristics

Symbol Parameter Condition Min  Max Units
IL Input Load Current ViN=0V to Vcc+1V 10 LA
ILo Output Leakage Current Vio=0Vto Vcc 10 LA
Is1  Vcc Standby Current CMOS CE=Vcc-03Vto Vcc+1.0V (AT28HC16L) 500 pA
IsB2 Vcc Standby Current TTL CE=2.0V AT28HC16L 3 mA
to Vcc+ 1.0V AT28HC16 60 mA
Icc Vcc Active Current A.C f=10MHz; Iyt = 0mA 80 mA
VIL Input Low Voltage 0.8 \
Via  Input High Voltage 2.0 \%
VoL  Output Low Voltage IoL=12mA 4 v
Vod Output High Voltage IoH=-4.0mA 2.4 \%

. S
Pin Capacitance (f=1MHz T=25°C) ©
Typ Max Units Conditions
CiN 4 6 pF VIN = 0V
Cout 8 12 pF Vour = 0V

AIMEL
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A.C. Read Characteristics

28HC16-45 28HC16-55 28HCI16L-55 28HC16-70 28HC16L-70 28HC16L-90

Symbol MinMax  MinMax MinMax Min Max Min Max  Min Max  Units
tacc  Address to Output Delay 45 55 55 70 70 90 ns
tce®  CE to Output Delay 30 40 55 50 70 90 ns
toe®  OE to Output Delay 0 30 0 40 0 40 0 50 0 50 0 50 ns
tpr™*  OE to Output Float 0 30 0 40 0 40 0 50 0 50 0 50 ns
toH Output Hold from OE 0 0 0 0 0 0 ns

or Address, whichever

occurred first

A.C. Read Waveforms

ADDRESS ADDRESS VALID

E TN

\1—— tCE —+
__ tOE—
w

-—tDFE
OUTPUT HIGH Z OUTPUT
VALID
Notes:
1. CL = 30pF.

2. CE may be delayed up to tacc - tcE after the address transition
without impact on tacc.
3. OE may be delayed up to tcg - toE after the falling edge of CE without
impact on tcg or by tacc - tog after an address change without impact on tacc.
4. tpris specified from OE or CE whichever occurs first (CL, = 5pF).
5. This parameter is characterized and is not 100% tested.

Input Test Waveforms and Measurement Level Output Test Load
5.0V
3.0V
AC AC
DRIVING 1.5V mg’:ﬁU“E' 330
LEVELS LEVEL OUTPUT
N PIN
0.0V L
200 30pF
tR, tF < 5ns
~

26 AT28HC16/L m——————————
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A.C. Write Characteristics

Symbol Parameter Min Typ Max Units
tAStOES Address, OE Set-up Time 0 ns
tAH Address Hold Time 50 ns
twp Write Pulse Width 100 1000 ns
tDs Data Set-up Time 50 ns
tDH,IOEH Data, OE Hold Time 0 ns
twe Write Cycle Time 0.5 1.0 ms

A.C. Write Waveforms - WE Controlled

OE S \4\
tOES tOEH

ADDRESS <
TIAS T tAH

. - "/‘

cE iCH B

- tCS ~

WE y -

e tWPp ——+

tDS - - tDH
DATA IN <!‘ ; B

tWC
A.C. Write Waveforms - CE Controlled
°F  —hoes” tOEH
ADDRESS <_
. TtAS 7| L—tAH
e — A pa—
- ~ics T
CE L
tWP
DATA IN ’—tDs ~ |~—tDH —1 -
tWC

AIMEL



Data Polling Characteristics

Symbol Parameter Min Typ Max Units
tDH Data Hold Time 0 ns
tOEH OE Hold Time 0 ns
tOE OE to Output Delay 100 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

Data Polling Waveforms

CE - SN NN
OE ANV

tDH |
tOE WR
/o7 HIGH Z

AO-A10 An An X An An An

Chip Erase Waveforms

VIH—- -

VIL
VH

\l tS tH —
Vi

VIL

ts =ty = lusec (min.)
tw = 10msec (min.)
VH = 12 = 0.5V
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NORMALIZED SUPPLY CURRENT vs. NORMALIZED SUPPLY CURRENT vs.
TEMPERATURE SUPPLY VOLTAGE

N 1.3 N 1.4
MEFE.N M 2
? 11 \\ ? /
Z z 10
e 1.0 \\ e
d \ d o
, o8 \\ I
(o] c
c 0.8 \ ¢ 0.6

-55 -25 35 85 05 125 4.50 4.75 5.00 5.25 5.50

Temperature (C) Supply Voltage (V)
NORMALIZED SUPPLY CURRENT vs.
ADDRESS FREQUENCY
N 11
r; 1.0
Vee = 5V
& T =250
P o /
: 08 //
d
;07 7
c /
¢ 0.6
10 15 20
Frequency (MHz)
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Ordering Information

tacc Icc (mA) . . .
ns) Adive | Standby Ordering Code Packagg Operation Range
45 80 60 AT28HC16N-45DC 24D3 Commercial
AT28HC16-45DC 24D6 (0°C to 70°C)
AT28HC16N-45PC 24P3
AT28HC16-45PC 24P6
AT28HC16N-45DI 24D3 Industrial
AT28HC16-45DI 24D6 (-40°C to 85°C)
AT28HC16N-45PI 24P3
AT28HC16-45PI 24P6
55 80 60 AT28HC16N-55DC 24D3 Commercial
AT28HC16-55DC 24D6 (0°C to 70°C)
AT28HC16N-55PC 24P3
AT28HC16-55PC 24P6
AT28HC16N-55DI 24D3 Industrial
AT28HC16-55DI 24D6 (-40°C to 85°C)
AT28HC16N-55PI 24P3
AT28HC16-55PI 24P6
AT28HC16N-55DM 24D3 Military
AT28HC16-55DM 24D6 (-55°C to 125°C)
AT28HC16N-55DM/883 24D3 Military/883C
AT28HC16-55DM/883 24D6 Class B, Fully Compliant
(-55°C to 125°C)
70 80 60 AT28HC16N-70DC 24D3 Commercial
AT28HC16-70DC 24D6 (0°C to 70°C)
AT28HC16N-70PC 24P3
AT28HC16-70PC 24P6
AT28HC16N-70DI 24D3 Industrial
AT28HC16-70DI 24D6 (-40°C to 85°C)
AT28HC16N-70PI 24P3
AT28HC16-70PI 24P6
AT28HC16N-70DM 24D3 Military
AT28HC16-70DM 24D6 (-55°C to 125°C)
AT28HC16N-70DM/883 24D3 Military/883C
AT28HC16-70DM/883 24D6 Class B, Fully Compliant
(-55°C to 125°C)
90 80 60 AT28HC16N-90DC 24D3 Commercial
AT28HC16-90DC 24D6 (0°C to 70°C)
AT28HC16N-90PC 24P3
AT28HC16-90PC 24P6
AT28HC16-90W DIE
AT28HC16N-90DI 24D3 Industrial
AT28HC16-90DI 24D6 (-40°C to 85°C)
AT28HC16N-90PI 24P3
AT28HC16-90P!I 24P6

210 AT28HC16/L L




Ordering Information

tacc Iec (mA) ' .
(ns) Adtive | Standby Ordering Code Package Operation Range
90 80 60 AT28HC16N-90DM 24D3 Military
AT28HC16-90DM 24D6 (-55°C to 125°C)
AT28HC16N-90DM/883 24D3 Military/883C
AT28HC16-90DM/883 24D6 Class B, Fully Compliant
(-55°C to 125°C)

Package Type

24D3 | 24 Lead, 0.300" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
24D6 | 24 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
24P3 24 Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)
24P6 | 24 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

w Die
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Ordering Information

tace lcc (mA) . .
9) Adive | Standby Ordering Code Package Operation Range
55 80 0.5 AT28HC16LN-55DC 24D3 Commercial
AT28HC16L-55DC 24D6 (0°C to 70°C)
AT28HC16LN-55PC 24P3
AT28HC16L-55PC 24P6
AT28HC16LN-55DI 24D3 Industrial
AT28HC16L-55DI 24D6 (-40°C 10 85°C)
AT28HC16LN-55PI 24P3
AT28HC16L-55PI 24P6
AT28HC16LN-55DM 24D3 Military
AT28HC16L-55DM 24D6 (-55°C to 125°C)
AT28HC16LN-55DM/883 24D3 Military/883C
AT28HC16L-55DM/883 24D6 Class B, Fully Compliant
(-55°C to 125°C)
70 80 0.5 AT28HC16LN-70DC 24D3 Commercial
AT28HC16L-70DC 24D6 (0°C to 70°C)
AT28HC16LN-70PC 24P3
AT28HC16L-70PC 24P6
AT28HC16L-70W DIE
AT28HC16LN-70DI 24D3 Industrial
AT28HC16L-70DI 24D6 (-40°C to 85°C)
AT28HC16LN-70PI 24P3
AT28HC16L-70PI 24P6
AT28HC16LN-70DM 24D3 Military
AT28HC16L-70DM 24D6 (-55°C to 125°C)
AT28HC16LN-70DM/883 24D3 Military/883C
AT28HC16L-70DM/883 24D6 Class B, Fully Compliant
(-55°C to 125°C)
90 80 0.5 AT28HC16LN-90DC 24D3 Commercial
AT28HC16L-90DC 24D6 (0°C to 70°C)
AT28HC16LN-90PC 24P3
AT28HC16L-90PC 24P6
AT28HC16L-90W DIE
AT28HC16LN-90DI 24D3 Industrial
AT28HC16L-90DI 24D6 (-40°C to 85°C)
AT28HC16LN-90PI 24P3
AT28HC16L-90PI 24P6
AT28HC16LN-90DM 24D3 Military
AT28HC16L-90DM 24D6 (-55°C to 125°C)
AT28HC16LN-90DM/883 24D3 Military/883C
AT28HC16L-90DM/883 24D6 Class B, Fully Compliant
(-55°C to 125°C)

212 AT28HC16/L m—————————




Ordering Information

Package Type

24D3

24 Lead, 0.300" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)

24D6

24 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)

24P3

24 Lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)

24P6

24 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

Die

AIMEL
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Features
o Fast Read Access Time - 55ns
o Automatic Page Write Operation
Internal Address and Data Latches for 32 Bytes
Internal Control Timer
o Fast Write Cycle Times
Maximum Page Write Cycle Time: 2ms
1 to 32 Byte Page Write Operation
o Low Power Dissipation
80mA Active Current
100y.A CMOS Standby Current
o Direct Microprocessor Control
DATA Polling
e High Reliability CMOS Technology
Endurance: 10* or 10° Cycles
Data Retention: 10 years
Single 5V + 10% Supply
CMOS and TTL Compatible Inputs and Outputs
JEDEC Approved Byte-Wide Pinout
Full Military, Commercial, and Industrial Temperature Ranges

Description

The AT28HC64/L is a high-speed, low-power Electrically Erasable and Programmable
Read Only Memory. Its 64k of memory is organized as 8,192 words by 8 bits. Manufac-
tured with Atmel’s advanced non-volatile CMOS technology, the device offers access
times to 55ns with power dissipation of just 40mW. When the device is deselected the
standby current is less than 100.A.

The AT28HC64/L is accessed like a Static RAM for the read or write cycles without the
need for external components. The device contains a 32-byte page register to allow writ-
ing of up to 32 bytes simultaneously. During a write cycle, the addresses and 1 to 32 bytes
of data are internally latched, freeing the address and data bus for other operations. Fol-
lowing the initiation of a write cycle, the device will automatically write the latched data
using an internal control timer. The end of a write cycle can be detected by DATA poll-
ing of I/O7. Once the end of a write cycle has been detected a new access for a read or
write can begin.

Atmel’s 28HC64/L has additional features to ensure high quality and manufacturability.
The device utilizes internal error correction for extended endurance and improved data
retention characteristics. The AT28HC64/L also includes an extra 32 bytes of E’PROM
for device identification or tracking.

Pin Configurations

Ne O 1 A7 NC VCC_NC
a2g 2 A12 NG WE
:; E 3 PIN NAMES . 432 13231302Q ne
4
as O 5 A0 - A12 Addresses A5 A9
3 0 A4 Att
Mo CE Chip Enable ha "G
A2 OE Output Enable 2’;’ o
Al 9 5v2 ol " an
A0 O 10 WE Write Enable Ag CE
N /o7
i gy 1/00 - /07 | Data Inputs/Outputs 1100 108
1102 013 NC No Connect 14151617181920
GND T 14 I/Os 12 NC345
GND

Note: PLCC package pins 1 and
17 are DON'T CONNECT.

AIMEL
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64K (8K x 8)
High Speed
CMOS
E2PROM
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Block Diagram
vee DATA INPUTS/OUTPUTS
GND 1/00 - 1/07
5E Eﬁ% — [ DATA LATCH
WE —— | ‘oac | ——|INPUT/OUTPUT
CE — BUFFERS
DECéDER | Y-GATING
pooness |
INPUTS —_
DECODER IDENTE-
FICATION
Operating Modes
MODE CE OE WE /o
Read ViL ViL Vi Dour
Write® VIL Viy viL Din
Standby/Write Inhibit Viy xD X High Z
Write Inhibit X X Vi
Write Inhibit X VIL X
Output Disable X Vin X High Z
Chip Erase VIiL vu® VIL High Z

Notes: 1. X can be ViL or Viy.

Device Operation

READ: The AT28HC64 is accessed like a Static RAM.
When CE and OE are low and WE is high, the data stored at
the memory location determined by the address pins is as-
serted on the outputs. The outputs are put in the high im-
pedance state whenever CE or OE is high. This dual line con-
trol gives designers flexibility in preventing bus contention.

WRITE: A low pulse on the WE or CE input with CE or
WE low (respectively) and OE high initiates a write cycle. The
address is latched on the falling edge of CE or WE, whichever
occurs last. The data is latched by the first rising edge of CE
or WE. Once a byte write has been started it will automatical-
ly time itself to completion.

PAGE WRITE MODE: The page write operation of the
AT28HC64 allows one to 32 bytes of data to be loaded into the
device and then simultaneously written during the internal
programming period. After the first data byte has been
loaded, successive bytes may be loaded in the same manner.
Each byte to be written must be loaded into the AT28HC64
within 150ps of the first byte. A5 to A12 determine the page
address. The page address must be valid during each high to
low transition of WE (or CE). A0 to A4 are used to specify
which bytes within the page are to be written. All bytes to be
written must share the same page address. The bytes may be
loaded in any order and may be altered within the same load
period. Only bytes which are specified for writing will be writ-
ten; unnecessary cycling of other bytes within the page does
not occur.

2-16

2. Refer to A.C. Programming Waveforms.

3. VH = 12.0 = 0.5V.

DATA POLLING: The AT28HC64 features DATA Poll-
ing to indicate the end of a write cycle. During a byte or page
write cycle an attempted read of the last byte written will
result in the complement of the written data on I/O7. Once the
write cycle has been completed, true data is valid on all out-
puts, and the next cycle may begin. DATA Polling may begin
at any time during the write cycle.

DATA PROTECTION: Hardware features protect against
inadvertent writes to the AT28HC64 in the following ways: (a)
Vce sense— if Vec is below 3.8V (typical) the write function
is inhibited. (b) Vce power on delay— once Vec has reached
3.8V the device will automatically time out 5ms (typical)
before allowing a write. (c) Write inhibit — holding any one of
OE low, CE high or WE high inhibits write cycles. (d) Noise
filter — pulses of less than 15ns (typical) on the WE or CEin-
puts will not initiate a write cycle.

CHIP CLEAR: The contents of the entire memory of the
AT28HC64 may be set to the high state by the use of the CHIP
CLEAR operation. By setting CE low and OE to 12 volts, the
chip is cleared when a 10ms low pulse is applied to the WE
pin.

DEVICE IDENTIFICATION: An extra 32 bytes of
E’PROM memory are available to the user for device iden-
tification. By raising A9 to 12 +/-0.5V and using address loca-
tions 1IFEOH to 1FFFH the additional bytes may be written to
or read from in the same manner as the regular memory array.

AT28H C 64/ L s —



Absolute Maximum Ratings*

-55°C to +125°C *NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent damage to the

Temperature Under Bias...

0, O,
Storage Temperature ... 65°Cto +150°C device. This is a stress rating only and functional operation
All Input Voltages of the device at these or any other conditions beyond those
(including N.C. Pins) indicated in the operational sections of this specification is
with Respect t0 Ground.........eeessseceens -0.6Vto +6.25V not implied. Exposure to absolute maximum rating condi-

tions for extended periods may affect device reliability.

All Output Voltages
with Respect to Ground............cceeeencinecs -0.6V to Vcc+ 0.6V
Voltage on OE and A9
with Respect to Ground..........cecvccnivccinnee -0.6Vto +13.5V

D.C. and A.C. Operating Range

AT28HC64-55 AT28HC64L-70 AT28HC64-70  AT28HC64-90  AT28HC64-12
AT28HCG64L-90 AT28HC64L-12
Operating Com. 0°C-70°C 0°C-70°C 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind.  -40°C-85°C -40°C - 85°C -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C-125°C  -55°C-125°C -55°C-125°C
VCC Power Supply 5V £10% 5V +10% 5V +10% 5V £10% 5V +10%

D.C. Characteristics

Symbol Parameter Condition Min  Max Units
Iz Input Load Current VIN=0V to Vcc+1V 10 wA
ILo Output Leakage Current Viyo=0V to Vcc 10 LA
Ise1  Vcc Standby Current CMOS CE=Vcc-3Vto Vec+1V Com,Ind, 100 A
AT28HC64L Mil. 200 A
Ise2  Vcc Standby Current TTL CE=20V AT28HC64L 3 mA
to Vec+1V AT28HC64 60 mA
Icc Vcc Active Current f=10MHz; IouT=0mA 80 mA
Vi Input Low Voltage 0.8 v
VIH Input High Voltage 20 \"%
VoL __ Output Low Voltage IoL=4mA 4 v
VoH Output High Voltage Ion=-4.0mA 2.4 A%

Pin Capacitance (f=1MHz T=25°C) ©

Typ Max Units Conditions
CIN 4 6 pF VIN = 0V
Cour 8 12 pF Vour = 0V
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A.C. Read Characteristics

28HC64-55 28HC64-70 28HC64L-70 28HC64-90 28HC64L-90 28HC64L-12

Symbol Parameter Min Max Min Max Min Max Min Max Min Max Min Max Units
tacc  Address to Output Delay 55 70 70 90 90 120 ns
tce®  CE to Output Delay 55 70 70 90 90 120 ns
tos®  OE to Output Delay 0 30 0 3 0 35 40 40 0 50 ns
tpr®*)  OE to Output Float 0 30 0 35 0 35 40 40 0 50 ons
ton  Output Hold fromOECE 0 0 0 0 0 0 ns

or Address, whichever

occurred first

A.C. Read Waveforms

ADDRESS ADDRESS VALID <

tCE —
_ — tOE—-
OE N

-—tDF
-OUTPUT HIGH Z OUTPUT
VALID
Notes:
1. CL = 30pF.

2. CE may be delayed up to tacc - tcE after the address transition
without impact on tacc.
3. OE may be delayed up to tcEg - toE after the falling edge of CE without
impact on tcg or by tacc - tog after an address change without impact on tacc.
4. tpris specified from OE or CE whichever occurs first (CL, = 5pF).
5. This parameter is characterized and is not 100% tested.

Input Test Waveforms and Measurement Level Output Test Load
S0V 5.0V
AC MEASURE-
DAING < 1.5V MERT 330
LEVEL OUTPUT
0.0V PIN
200 30pF

tR, tF < 5ns
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A.C. Write Characteristics

Symbol Parameter Min Typ Max Units
tAs,tOES Address, OE Set-up Time 0 ns
tAH Address Hold Time 50 ns
tcs Chip Select Set-up Time 0 ns
tcH Chip Select Hold Time 0 ns
twp Write Pulse Width (WE or CE) 100 1000 ns
tDs Data Set-up Time 50 ns
tpu,toey Data, OE Hold Time 0 ns
tpv Time to Data Valid 1 us
twc Write Cycle Time 1.0 2.0 ms
A.C. Write Waveforms - WE Controliled
OE A \}\
tOES tOEH
ADDRESS
“IAS | — tAH
GE tCH
o ~tCcS ,
WE W N
~—tWPH
tWP
~— tDV tDS ~ ~— tDH
DATA IN
tWC
A.C. Write Waveforms - CE Controlled
OE C
tOES tOEH
ADDRESS <
__ "1AST| —tAH v
WE - \\
B ~ics |
CE .l g
-— tWPH
tWP
l~—tDV tDS - -—tDH
DATA IN T
tWC
2-19
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Page Mode Write Characteristics

Symbol Parameter Min Typ Max Units
twc Write Cycle Time 1 2.0 ms
tAS Address Set-up Time 0 ns
tAH Address Hold Time 50 ns
tps Data Set-up Time 50 ns
tDH Data Hold Time 0 ns
twp Write Pulse Width 100 1000 ns
tBLC Byte Load Cycle Time 150 ns
tPLW Page Load Width 150 ws
tWPH Write Pulse Width High 50 ns

Page Mode Write Waveforms

OE ’
TN N\ N\
tBL tWP
B—
X z
tDS ]
BYTE 0 BYTE 1 BYTE 2 BYTE 3 BYTE 30 BYTE 31 /L—_—
- tPLW -
I tWC |

Note: A5 through A12 must specify the page address during each high
to low transition of WE (or CE).
OE must be high only when WE and CE are both low.

Chip Erase Waveforms

VIH -

VIL
VH

VIH S tH
VIH

ts = tg = lusec (min.) VIL
tw = 10msec (min.) tW.
VH = 12 = 0.05
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Data Polling Characteristics

Symbol Parameter Min Typ Max Units
tDH Data Hold Time 0 ns
tOEH OE Hold Time 0 ns
tOE OE to Output Delay 50 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

DATA Polling Waveforms

tWR

AQ-A12 An An X An An An

‘III'EL@ 2.21
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NORMALIZED SUPPLY CURRENT vs.

TEMPERATURE
N 13
" 12N
E 1.1 \\\
: 10 \‘
d
[ \\\
c
C os \
-85 25 35 65 a5 125
Temperature (C)
NORMALIZED SUPPLY CURRENT vs.
ADDRESS FREQUENCY
N 14
MY e
? o T = 25¢ //
: o8 //
d
) 07
c
¢ 0.6
10
Frequency (MHz)
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Ordering Information

tacc Icc (mA) . .
(ns) Adive | Standby Ordering Code Package Operation Range
55 80 60 AT28HC64(E)-55DC 28D6 Commercial
AT28HC64(E)-55LC 32L (0°C to 70°C)
AT28HC64(E)-55PC 28P6
AT28HC64(E)-55DI 28D6 Industrial
AT28HC64(E)-55L1 32L (-40°C to 85°C)
AT28HC64(E)-55P! 28P6
70 80 60 AT28HC64(E)-70DC 28D6 Commercial
AT28HC64(E)-70JC 32J (0°C to 70°C)
AT28HC64(E)-70LC 32L
AT28HC64(E)-70PC 28P6
AT28HC64(E)-70DI 28D6 Industrial
AT28HC64(E)-70JI 32J (-40°C to 85°C)
AT28HC64(E)-70L} 32L
AT28HC64(E)-70PI 28P6
AT28HC64(E)-70DM 28D6 Military
AT28HC64(E)-70LM 32L (-55°C to 125°C)
AT28HC64(E)-70DM/883 28D6 Military/883C
AT28HC64(E)-70LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
90 80 60 AT28HC64(E)-90DC 28D6 Commercial
AT28HC64(E)-90JC 32J (0°C to 70°C)
AT28HC64(E)-90LC 32L
AT28HC64(E)-90PC 28P6
AT28HC64(E)-90DI 28D6 Industrial
AT28HC64(E)-90JI 32J (-40°C to 85°C)
AT28HC64(E)-90LI 32L
AT28HC64(E)-90PI 28P6
AT28HC64(E)-90DM 28D6 Military
AT28HC64(E)-90LM 32L (-55°C to 125°C)
AT28HC64(E)-90DM/883 28D6 Military/883C
AT28HC64(E)-90LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
120 80 60 AT28HC64(E)-12DC 28D6 Commercial
AT28HC64(E)-12JC 324 (0°C to 70°C)
AT28HC64(E)-12LC 32L
AT28HC64(E)-12PC 28P6
AT28HC64(E)-12D! 28D6 Industrial
AT28HC64(E)-12J] 32J (-40°C to 85°C)
AT28HCB4(E)-12Lt 32L
AT28HC64(E)-12PI 28P6
AT28HC64(E)-12DM 28D6 Military
AT28HC64(E)-12LM 32L (-55°C to 125°C)
AT28HC64(E)-12DM/883 28D6 Military/883C
AT28HC64(E)-12LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
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Ordering Information

Package Type
28D6 | 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
324 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)
32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
28P6 | 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 2ms
E High Endurance Option: Endurance = 100K Write Cycles
2.24 AT28HC64/L m———————
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Ordering Information

tacc lcc (mA) ) .
(%) Adive | Standby Ordering Code Package Operation Range
70 80 0.1 AT28HC64L(E)-70DC 28D6 Commercial
AT28HC64L(E)-70LC 32L (0°C to 70°C)
AT28HC64L(E)-70PC 28P6
AT28HC64L(E)-70DI 28D6 Industrial
AT28HC64L(E)-70LI 32L (-40°C to 85°C)
AT28HCB4L(E)-70PI 28P6
90 80 0.1 AT28HC64L(E)-90DC 28D6 Commercial
AT28HC64L(E)-90JC 32J (0°C to 70°C)
AT28HC64L(E)-90LC 32L
AT28HC64L (E)-90PC 28P6
AT28HC64L(E)-90D!I 28D6 Industrial
AT28HC64L(E)-90J! 32J (-40°C to 85°C)
AT28HC64L(E)-90LI 32L
AT28HC64L(E)-90PI 28P6
90 80 0.2 AT28HC64L(E)-90DM 28D6 Military
AT28HC64L(E)-90LM 32L (-55°C to 125°C)
AT28HC64L(E)-90DM/883 28D6 Military/883C
AT28HC64L(E)-90LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
120 80 0.1 AT28HC64L(E)-12DC 28D6 Commercial
AT28HC64L(E)-12JC 32J (0°C to 70°C)
AT28HC64L(E)-12LC 32L
AT28HC64L(E)-12PC 28P6
AT28HC64L-12W DIE
AT28HC64L(E)-12DI 28D6 Industrial
AT28HC64L(E)-12J] 32J (-40°C to 85°C)
AT28HC64L(E)-12L1 32L
AT28HC64L(E)-12PI 28P6
120 80 0.2 AT28HC64L(E)-12DM 28D6 Military
AT28HC64L(E)-12LM 32L (-55°C to 125°C)
AT28HC64L(E)-12DM/883 28D6 Military/883C
AT28HC64L (E)-12LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
70 80 0.2 5962-87514 12 UX 32K Military/883C
5962-87514 12 XX 28D6 Class B, Fully Compliant
5962-87514 12 YX 32L (-55°C to 125°C)
90 80 0.2 5962-87514 11 UX 32K Military/883C
5962-87514 11 XX 28D6 Class B, Fully Compliant
5962-87514 11 YX 32L (-55°C to 125°C)
120 80 0.2 5962-87514 10 UX 32K Military/883C
5962-87514 10 XX 28D6 Class B, Fully Compliant
5962-87514 10 YX 32L (-55°C to 125°C)

®
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Ordering Information

Package Type

28D6 | 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
324 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)

32K 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad)
32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

28P6 | 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

w Die

Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 2ms
E High Endurance Option: Endurance = 100K Write Cycles
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Features

o Fast Read Access Time - 70ns
e Automatic Page Write Operation
Internal Address and Data Latches for 64 Bytes
Internal Control Timer
o Fast Write Cycle Times
Page Write Cycle Time: 10ms or 3ms maximum
1 to 64 Byte Page Write Operation
o Low Power Dissipation
80mA Active Current
3mA Standby Current (AT28HC256L)
o Hardware and Software Data Protection
DATA Polling for End of Write Detection
o High Reliability CMOS Technology
Endurance: 10* or 10° Cycles
Data Retention: 10 years
Single 5V + 10% Supply
CMOS and TTL Compatible inputs and Outputs
JEDEC Approved Byte-Wide Pinout
Full Military, Commercial, and Industrial Temperature Ranges

Description

The AT28HC256/L is a high-performance Electrically Erasable and Programmable Read
Only Memory. Its 256k of memory is organized as 32,768 words by 8 bits. Manufactured
with Atmel’s advanced non-volatile CMOS technology, the AT28HC256 offers access
times to 70ns with power dissipation of just 440mW. When the AT28HC256L is
deselected, the standby current is less than SmA.

The AT28HC256/L is accessed like a Static RAM for the read or write cycle without the
need for external components. The device contains a 64-byte page register to allow writ-
ing of up to 64 bytes simultaneously. During a write cycle, the address and 1 to 64 bytes of
data are internally latched, freeing the addresses and data bus for other operations. Fol-
lowing the initiation of a write cycle, the device will automatically write the latched data
using an internal control timer. The end of a write cycle can be detected by DATA poll-
ing of I/07. Once the end of a write cycle has been detected a new access for a read or
write can begin.

Atmel’s 28HC256/L has additional features to ensure high quality and manufacturability.
The device utilizes internal error correction for extended endurance and improved data
retention characteristics. An optional software data protection mechanism is available to
guard against inadvertent writes. The device also includes an extra 64 bytes of E’PROM
for device identification or tracking.

Pin Configurations

A1ad 1 b vee A7 A14VCC A13
At2q 2 b WE PIN NAMES A;ZZN > WE
u] 4 1323130
EM B s A0-Al4 Addresses As 8
A5 Q5 B A9 CE Chip Enable AS A9
A4 0 8 B A1 A4 A1
a7 b oE OE Output Enable i No
a] v r
2ge 5 & WE Write Enable At Ao
2 2 vor | OO - JO7 | Data Inputs/Outputs o o
1/01 B vos NC No Connect 1100 o8
102 b /o4
GND P o3 I/Os 12 NC345
GND

Note: PLCC package pins 1 and
17 are DON'T CONNECT.

AIMEL
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256K (32K x 8)

High Speed
CMOS
E2PROM
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Block Diagram

DATA INPUTS/OUTPUTS

éﬁg : 1/00 - /07
— [ERERAEAI
OF OE,CE | . DATA LATCH
OE AND WE
WE -1 “loglc | — [INPUTIOUTPUT
CE — BUFFERS
—_— Y S
DECODER |— Y‘i’é{'{“G
A&?’ﬁ'izs R X ~ | mATRIX
DECODER IDENTI-
FICATION

Device Operation

READ: The AT28HC256/L is accessed like a Static RAM.
When CE and OE are low and WE is high, the data stored at
the memory location determined by the address pins is as-
serted on the outputs. The outputs are put in the high im-
pedance state whenever CE or OE is high. This dual line con-
trol gives designers flexibility in preventing bus contention.

WRITE: A low pulse on the WE or CE input with CE or
WE low (respectively) and OE high initiates a write cycle. The
address is latched on the falling edge of CE or WE, whichever
occurs last. The data is latched by the first rising edge of CE
or WE. Once a byte write has been started it will automatical-
ly time itself to completion.

PAGE WRITE MODE: The page write operation of the
AT28HC256/L allows one to 64 bytes of data to be loaded into
the device and then simultaneously written during the internal
programming period. After the first data byte has been loaded
into the device successive bytes may be loaded in the same
manner. Each new byte to be written must have its high to low
transition on WE (or CE) within 1505 of the low to high tran-
sition of WE (or CE) of the preceding byte. If a high to low
transition is not detected within 150ys of the last low to high
transition, the load period will end, and the internal program-
ming period will start. A6 to A14 specify the page address. The
page address must be valid during each high to low transition
of WE (or CE). A0 to AS are used to specify which bytes
within the page are to be written. The bytes may be loaded in
any order and may be changed within the same load period.
Only bytes which are specified for writing will be written; un-
necessary cycling of other bytes within the page does not
occur.

DATA POLLING: The AT28HC256/L features DATA
Polling to indicate the end of a write cycle. During a byte or
page write cycle an attempted read of the last byte written will
result in the complement of the written data on I/O7. Once the
write cycle has been completed, true data is valid on all out-
puts and the next cycle may begin. DATA Polling may begin
at any time during the write cycle.

2-28

TOGGLE BIT: In addition to DATA Polling the
AT28HC256/L provides another method for determining the
end of a write cycle. During a write operation, successive at-
tempts to read data from the device will result in I/O6 toggling
between one and zero. Once the write has completed, 1/06
will stop toggling, and valid data will be read. Examining the
toggle bit may begin at any time during the write cycle.

HARDWARE DATA PROTECTION: Hardware fea-
tures protect against inadvertent writes to the AT28HC256/L
in the following ways: (a) Vcc sense— if Ve is below 3.8V
(typical) the write function is inhibited. (b) Vcc power on
delay— once Vcc has reached 3.8V the device will automati-
cally time out Sms (typical) before allowing a write. (c) Write
inhibit — holding any one of OE low, CE high or WE high in-
hibits write cycles. (d) Noise filter — pulses of less than 15ns
(typical) on the WE or CE inputs will not initiate a write cycle.

SOFTWARE DATA PROTECTION: A software control-
led data protection feature is available on the AT28HC256/L.
Once the software protection is enabled a software algorithm
must be issued to the device before a write may be performed.
The software protection feature may be enabled or disabled
by the user; when shipped from Atmel, the software data
protection feature is disabled. To enable the software data
protection, a series of three write commands to specific ad-
dresses with specific data must be performed. After the
software data protection is enabled the same three write com-
mands must begin each write cycle in order for the writes to
occur. All software write commands must obey the page write
timing specifications. Once set, the software data protection
feature remains active unless its disable command is issued.
Power transitions will not reset the software data protection
feature, but the software feature will guard against inadvertent
writes during power transitions.

DEVICE IDENTIFICATION: An extra 64 bytes of
E“PROM memory are available to the user for device iden-
tification. By raising A9 to 12+0.5V and using address loca-
tions 7FCOH to 7FFFH the additional bytes may be written to
or read from in the same manner as the regular memory array.
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Absolute Maximum Ratings*

Temperature Under Bias.......cccnicincuenne -55°Cto +125°C
Storage TEMPETAtULE ........cruereeressmerssessssnnes -65°C to +150°C
All Input Voltages

(including N.C. Pins)

with Respect to Ground...........c.oeeeecececsuneenecs -0.6V to +6.25V
All Output Voltages

with Respect to Ground.......ccevmeeninnnns -0.6V to Vcc +0.6V
Voltage on OE and A9

with Respect to Ground -0.6Vto +13.5V

D.C. and A.C. Operating Range

s A T28HC256/L

*NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and functional operation
of the device at these or any other conditions beyond those
indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

AT28HC256-70  AT28HC256L-90  AT28HC256-90 AT28HC256-12
AT28HC256L-12
Operating Com. 0°C - 70°C 0°C - 70°C 0°C-70°C 0°C-70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil, -55°C - 125°C -55°C - 125°C
VCC Power Supply 5V+10% 5V=10% 5V+10% 5V+10%
Operating Modes
MODE CE OE WE /o
Read ViL VIiL ViH Dour
Write® Vi Vi ViL DN
Standby/Write Inhibit VIH xM X High Z
Write Inhibit X X Via
Werite Inhibit X VIL X
Output Disable X VIH X High Z
Chip Erase ViL vy® VIL HighZ
Notes: 1. X can be Vi, or VIH. 2. Refer to A.C. Programming Waveforms. 3. VH = 12.0 = 0.5V.
D.C. Characteristics
Symbol Parameter Condition Min  Max Units
Inx Input Load Current Vin=0Vto Vcc+1V 10 RA
ILo Output Leakage Current Vyo=0V to Vcc 10 wA
Ise1  Vcc Standby Current TTL CE=2.0VtoVcc+1V AT28HC256L 3 mA
AT28HC256 60 mA
Isp2 Vcc Standby Current CMOS CE=-03Vto Vcc+1V AT28HC256L 300 LA
Icc Vcc Active Current f=5MHz; IouT =0mA 80 mA
ViL Input Low Voltage 0.8 v
Vi Input High Voltage 20 \4
VoL _ Output Low Voltage IoL=6.0mA 45 \
Vou  Output High Voltage Iou=-4mA 24 v
Pin Capacitance (f=1MHz T=25°C)
“Typ Max Units Conditions
CiN 4 6 pF ViN = 0V
Cout 8 12 pF Vour = 0V

AMEL
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A.C. Read Characteristics

AT28HC256-90 AT28HC256-12
AT28HC256-70 AT28HC256L-90 AT28HC256L-12

Symbol Parameter Min Max Min Max Min Max Units
tacc  Address to Output Delay 70 90 120 ns
tc®®  TE to Output Delay 70 ) 120 ns
tos® OE to Output Delay 0 35 0 40 0 50 ns
tpF®) CE or OE to Output Float 0 35 0 40 0 50 ns
tou  Output Hold from OE, CE 0 0 0 ns

or Address, whichever

occurred first

A.C. Read Waveforms
ADDRESS ADDRESS VALID K

CE w‘

tCE ——f
. ] tOE— |
OE N\

~—tDF
tACC iOH
OUTPUT HIGH Z OUTPUT
VALID

Notes:
1. CE may be delayed up to tacc - tcg after the address transition
without impact on tacc.
2. OE may be delayed up to tcE - toE after the falling edge of CE without
impact on tCE or by tacc - toE after an address change without impact on tacc.
3. tpris specified from OE or CE whichever occurs first (CL = 5pF).
4, This parameter is characterized and is not 100% tested.

Input Test Waveforms and Measurement Level Output Test Load

5.0V

AC e
DRIVING 15V M ERTURE- Bl
LEVELS MENT ureuT
0oV 1.3k 100pF

tR, tF < 5ns
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A.C. Write Characteristics

e A T28HC 256/L

Symbol Parameter Min
tAS,tOES Address, OE Set-up Time 0 ns
tAH Address Hold Time 50 ns
tcs Chip Select Set-up Time 0 ns
tCH Chip Select Hold Time 0 ns
twp Write Pulse Width (WE or CE) 100 ns
tDs Data Set-up Time 50 ns
tDH,tOEH Data, OE Hold Time ns
tpv Time to Data Valid NRD
twc Write Cycle Time AT28HC256 10 ms

AT28HC256F 3.0 ms
Note: 1. NR = No Restriction
A.C. Write Waveforms - WE Controlled
OE
tOES tOEH
ADDRESS
tAS | —tAH
CE 1 tCH
tCS | |
WE J
~-——tWPH
tWP
DATA IN ~—tDV ?tDS ~ =——tDH ‘—‘
A.C. Write Waveforms - CE Controlled
tOES | tOEH
ADDRESS
tAS —tAH
WE tCH
__ cs“T ,
CE
~—tWPH
tWP
I - t
DATA IN tDV —\F‘tDS l—tDH -‘]
2-31
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Page Mode Write Characteristics

Symbol Parameter Min Typ Max Units
twe Write Cycle Time AT28HC256 5 10 ms
AT28HC256F 2 3.0 ms
tAS Address Set-up Time 0 ns
tAH Address Hold Time 50 ns
tDs Data Set-up Time 50 ns
tDH Data Hold Time 0 ns
twp Write Pulse Width 100 ns
tBLC Byte Load Cycle Time 150 ws
tWPH Write Pulse Width High 50 ns

Page Mode Write Waveforms

Rl

]

e
-« tDH

X .

tDS —

DATA &% XXX

BYTE O BYTE 1 BYTE 2 BYTE 3 BYTE 62 BYTE 63 /L_

I

|—twC
Note: A6 through A14 must specify the page address during each
high to low transition of WE (or CE).
OE must be high only when WE and CE are both low.

Chip Erase Waveforms

ts = tg = Susec (min.) VIL
tw = 10msec (min.) tW.
VH = 12 + 0.5V
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Software Data Protection Software Data Protection
1 . 1
Enable Algorithm @ Disable Algorithm
LOAD DATA AA LOAD DATA AA
TO TO
ADDRESS 5555 ADDRESS 5555
{ | IR
LOAD DATA 55 LOAD DATA 55
TO T0
ADDRESS 2AAA ADDRESS 2AAA
] | N
LOAD DATA AO LOAD DATA 80
TO TO
ADDRESS 5555 WRITES ENABLED® ADDRESS 5555
] I
LOAD DATA XX LOAD DATA AA
TO TO
ANY ADDRESS® ADDRESS 5555
] ]
LOAD LAST BYTE LOAD DATA 55
TO TO
LAST ADDRESS ADDRESS 2AAA
I
ENTER DATA L[OAD DATA 20
PROTECT STATE T0
Notes: ADDRESS 5555 EXIT DATA
1. Data Format: 1/07 - 1/00 (Hex); - gmxx PROTECT STATE®
Address Format: A14 - A0 (Hex). 10
2. Write Protect state will be activated at end of write ANY ADDRESS®
even if no other data is loaded. 1
3. Write Protect state will be deactivated at end of LOAD LAST BYTE
write period even if no other data is loaded. ss
4. 1to 64 bytes of data may be loaded. LAST ADDRE

Software Protected Write Cycle Waveforms

OE

CE T N\ SN\ T

Tt

. tWPH tBLC
we S Wate o/ Wance
tDH
AO-A5 >< BYTE ADDRESS >< :
5555 g
AB-A14 >< PAGE ADDRESS g
tDS [‘* :
/;
DATA >< m 55 0 >< >< ><
BYTE 0 BYTE 62 BYTE 63 -
~twC—

Notes: A6 through A14 must specify the page address during each high
to low transition of WE (or @after r the software code has been entered.
OE must be high only when WE and CE are both low.
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Data Polling Characteristics

Symbol Parameter Min Typ Max Units
tDH Data Hold Time 0 ns
tOEH OE Hold Time 0 ns
tOE OE to Output Delay 100 ns
tWR. Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

DATA Polling Waveforms

WE

CE N

— tOEH

OE M\ /T

tDH —
O 0E higHz tWR
1107
AO-A14 An An X An ' An An
Toggle Bit Characteristics

Symbol Parameter Min Typ Max Units
tDH Data Hold Time 10 ns
tOEH OE Hold Time 10 ns
tOE OE to Output Delay 100 ns
tOEHP OE High Pulse 150 ns
twR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

Toggle Bit Waveforms

Notes: 1. Toggling either OE or CE or both OE and CE will operate toggle bit.
2. Beginning and ending state of I/06 will vary.
3. Any address location may be used but the address should not vary.
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s A T28HC 256/

NORMALIZED SUPPLY CURRENT vs. NORMALIZED SUPPLY CURRENT vs.
TEMPERATURE SUPPLY VOLTAGE

N 13 N 14
12N M 2
s \\\ : —
i i
z 2 1.0
e 1.0 \\ e /
d d
| 09 \\ | o8
[+ \ (<]
© 0.8 ¢ 0.6

-55 -25 35 65 95 125 450 4.75 5,00 5.25 5.50

Temperature (C) Supply Voltage (V)
NORMALIZED SUPPLY CURRENT vs.
ADDRESS FREQUENCY
N 11
r:| 1.0
a Veec = 5V
| 08 T = 25C //
i
: 08 7//
d
, o7
[¢]
¢ 0.8
10
Frequency (MHz)
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Ordering Information

E'—

tacc Icc (mA) . .

%) Adive | Standoy Ordering Code Package Operation Range

70 80 60 AT28HC256(E,F)-70DC 28D6 Commercial
AT28HC256(E,F)-70LC 32L (0°C to 70°C)
AT28HC256(E,F)-70PC 28P6
AT28HC256(E,F)-70DI 28D6 Industrial
AT28HC256(E,F)-70LI 32L (-40°C to 85°C)
AT28HC256(E,F)-70PI 28P6

90 80 60 AT28HC256(E,F)-90DC 28D6 Commercial
AT28HC256(E,F)-90FC 28F (0°C to 70°C)
AT28HC256(E,F)-90JC 32J
AT28HC256(E,F)-90LC 32L
AT28HC256(E,F)-90PC 28P6
AT28HC256(E,F)-90UC 28U
AT28HC256(E,F)-90DI 28D6 Industrial
AT28HC256(E,F)-90F| 28F (-40°C to 85°C)
AT28HC256(E,F)-90JI 32J
AT28HC256(E,F)-90LI 32L
AT28HC256(E,F)-90PI 28P6
AT28HC256(E,F)-90Ul 28U
AT28HC256(E,F)-90DM 28D6 Military
AT28HC256(E,F)-90FM 28F (-55°C to 125°C)
AT28HC256(E,F)-90LM 32L
AT28HC256(E,F)-90UM 28U
AT28HC256(E,F)-90DM/883 28D6 Military/883C
AT28HC256(E,F)-90FM/883 28F Class B, Fully Compliant
AT28HC256(E,F)-90LM/883 32L (-55°C to 125°C)
AT28HC256(E,F)-90UM/883 28U

120 80 60 AT28HC256(E,F)-12DC 28D6 Commercial
AT28HC256(E,F)-12FC 28F (0°C to 70°C)
AT28HC256(E,F)-12JC 32J
AT28HC256(E,F)-12LC 32L
AT28HC256(E,F)-12PC 28P6
AT28HC256(E,F)-12UC 28U
AT28HC256(E,F)-12DI 28D6 Industrial
AT28HC256(E,F)-12F| 28F (-40°C to 85°C)
AT28HC256(E,F)-12JI 32J
AT28HC256(E,F)-12LI 32L
AT28HC256(E,F)-12PI 28P6
AT28HC256(E,F)-12Ul 28U
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Ordering Information

tacc lcc (mA) . ;

09) Adive | Standby Ordering Code Package Operation Range |

120 80 60 AT28HC256(E,F)-12DM 28D6 Military
AT28HC256(E,F)-12FM 28F (-55°C t0 125°C) .
AT28HC256(E,F)-12LM 32L
AT28HC256(E,F)-12UM 28U
AT28HC256(E,F)-12DM/883 28D6 Military/883C
AT28HC256(E,F)-12FM/883 28F Class B, Fully Compliant
AT28HC256(E,F)-12LM/883 32L (-55°C to 125°C)
AT28HC256(E,F)-12UM/883 28U

90 80 60 5962-88634 03 UX 28U Military/883C
5962-88634 03 XX 28D6 Class B, Fully Compliant
5962-88634 03 YX 32L (-55°C to 125°C)
5962-88634 03 ZX 28F
5962-88634 04 UX 28U Military/883C
5962-88634 04 XX 28D6 Class B, Fully Compliant
5962-88634 04 YX 32L (-55°C to 125°C)
5962-88634 04 ZX 28F

Package Type

28D6 | 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
28F 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)
32J 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)

32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

28P6 | 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

28U 28 Pin, Ceramic Pin Grid Array (PGA)

Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 10ms
E High Endurance Option: Endurance = 100K Write Cycles

F Fast Write Option: Write Time = 3ms
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Ordering Information

tacc Icc (mA) . .
%) Adive | Standby Ordering Code Package Operation Range
90 80 0.3 AT28HC256L (E,F)-90DC ~ 28D6 Commercial
AT28HC256L(E,F)-90FC 28F (0°C to 70°C)
AT28HC256L(E,F)-90JC 32J
AT28HC256L(E,F)-90LC 32L
AT28HC256L(E,F)-90PC 28P6
AT28HC256L(E,F)-90UC 28U
AT28HC256L(E,F)-90DI 28D6 Industrial
AT28HC256L(E,F)-90F| 28F (-40°C to 85°C)
AT28HC256L.(E,F)-90JI 324
AT28HC256L (E,F)-90LI 32L
AT28HG256L(E,F)-90PI 28P6
AT28HC256L(E,F)-90Ul 28U
120 80 0.3 AT28HC256L(E,F)-12DC 28D6 Commercial
AT28HC256L(E,F)-12FC 28F (0°C to 70°C)
AT28HC256L(E,F)-12JC 32J
AT28HC256L(E,F)-12LC 32L
AT28HC256L(E,F)-12PC 28P6
AT28HC256L(E,F)-12UC 28U
AT28HC256L(E,F)-12DI 28D6 Industrial
AT28HC256L(E,F)-12F| 28F (-40°C to 85°C)
AT28HC256L(E,F)-12J1 32J
AT28HC256L(E,F)-12L1 32L
AT28HC256L(E,F)-12PI 28P6
AT28HC256L(E,F)-12U1 28U
AT28HC256L(E,F)-12DM 28D6 Military
AT28HC256L(E,F)-12FM 28F (-55°C to 125°C)
AT28HC256L(E,F)-12LM 32L
AT28HC256L (E,F)-12UM 28U
AT28HGC256L(E,F)-12DM/883 28D6 Military/883C
AT28HC256L (E,F)-12FM/883 28F Class B, Fully Compliant
AT28HC256L (E,F)-12LM/883 32L (-55°C to 125°C)
AT28HC256L(E,F)-12UM/883 28U
120 80 0.3 5962-88634 01 UX 28U Military/883C
5962-88634 01 XX 28D6 Class B, Fully Compliant
5962-88634 01 YX 32L (-55°C to 125°C)
5962-88634 01 ZX 28F
5962-88634 02 UX 28U Military/883C
5962-88634 02 XX 28D6 Class B, Fully Compliant
5962-88634 02 YX 32L (-55°C to 125°C)
5962-88634 02 ZX 28F
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Ordering Information

Package Type

28D6

28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)

28F

28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)

324

32 Lead, Plastic J-Leaded Chip Carrier (PLCC)

32L

32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

28P6

28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

28U

28 Pin, Ceramic Pin Grid Array (PGA)

Options

Blank

Standard Device: Endurance = 10K Write Cycles; Write Time = 10ms

High Endurance Option: Endurance = 100K Write Cycles

Fast Write Option: Write Time = 3ms
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Features

o Fast Read Access Time - 150ns

o Fast Byte Write - 200.s or 1 ms

e Self-Timed Byte Write Cycle
Internal Address and Data Latches
Internal Control Timer
Automatic Clear Before Write

o Direct Microprocessor Control

DATA POLLING 4K (512 X 8)

e Low Power

30mA Active Current C M OS

100.a CMOS Standby Current 2
¢ High Reliability
Endurance: 10* or 10° cycles E“PROM
Data Retention: 10 years
5V + 10% Supply
CMOS & TTL Compatible Inputs and Outputs
JEDEC Approved Byte Wide Pinout
Full Military, Commercial, and Industrial Temperature Ranges

Description

The AT28C04 is a low-power, high-performance Electrically Erasable and Program-
mable Read Only Memory with easy to use features. The AT28C04 is a 4k memory or-
ganized as 512 words x 8 bits. The device is manufactured with Atmel’s reliable non-
volatile CMOS technology.

The AT28C04 is accessed like a static RAM for the read or write cycles without the need
of external components. During a byte write, the address and data are latched internally,
freeing the microprocessor address and data bus for other operations. Following the in-
itiation of a write cycle, the device will go to a busy state and automatically clear and write
the latched data using an internal control timer. The end of a write cycle can be deter-
mined by DATA polling of I/07. Once the end of a write cycle has been detected, a new
access for a read or a write can begin.

The CMOS technology offers fast access times of 150ns at low power dissipation. When
the chip is deselected the standby current is less than 100 A. Atmel’s 28C04 has addition-
al features to ensure high quality and manufacturability, including internal error correc-
tion for extended endurance and for improved data retention characteristics.

Pin Configurations

Top Views
A7 NC VCC_NC
NC_NC WE
1 4 3 2 1323130
2 PIN NAMES
: A0 - A10 Address
: CE Chip Enable
7 OE Output Enable
s WE Write Enable
1/00 - I/O7 |Data Inputs/Outputs
NC No Connect ERENTE

Note: PLCC package pins 1 and
17 are DON'T CONNECT.

ATEL
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Block Diagram

DATA INPUTS/OUTPUTS

éﬁg 1/00 - 1/07
— RRRREEN
OE OE,CE || DATALATCH
== AND WE
WE — — . [INPUT/OUTPUT
== LOGIC
CE — BUFFERS
- Y .
DECODER |— | Y-GATING
ADDRESS | —— —| CELL
INPUTS X | MaATRIX
DECODER IDENTI-
FICATION
Operating Modes
MODE CE OE WE 1/0
Read VL ViL Vi Dout
Write® ViL Vig VIL Din
Standby/Write Inhibit Viu x® X High Z
Write Inhibit X X ViH
Write Inhibit X VIL X
Output Disable X Viy X HighZ
Chip Erase VIiL Ve VIL HighZ

Notes: 1. X can be VIL or VIH.

Device Operation

READ: The AT28C04 is accessed like a Static RAM. When
CE and OE are low and WE is high, the data stored at the
memory location determined by the address pins is asserted
on the outputs. The outputs are put in a high 1mpedanoe state
whenever CE or OE is high. This dual line control gives desig-
ners increased flexibility in preventing bus contention.

BYTEWRITE: Writing data into the AT28C04 is similar to
writing into a Static RAM. A low pulse on the WE or CE input
with OE high and CE or WE low (respectively) initiates a byte
write. The address location is latched on the last falling edge
of WE (or CE); the new data is latched on the first rising edge.
Internally, the device performs a self-clear before write. Once
a byte write has been started, it will automatically time itself to
completion.

FAST BYTE WRITE: The AT28C04F offers a byte write
time of 200p.s maximum. This feature allows the entire device
to be rewritten in 0.1 seconds.

2-42

2. Refer to A.C. Programming Waveforms.

3. Vg = 120 = 0.5V.

DATA POLLING: The AT28C04 provides DATA POLL-
ING to signal the completion of a write cycle. During a write
cycle, an attempted read of the data being written results in
the complement of that data for I/O7 (the other outputs are
indeterminate). When the write cycle is finished, true data ap-
pears on all outputs.

WRITE PROTECTION: Inadvertent writes to the device
are protected against in the following ways. (a) Vecc sense — if
Vcc is below 3.8V (typical) the write function is inhibited. (b)
Vcce power on delay— once Vcc has reached 3.8V the device
will automatically time out Sms (typical) before allowing a
byte write. (c) Write Inhibit — holding any one of OE low, CE
high or WE high inhibits byte write cycles.

CHIP CLEAR: The contents of the entire memory of the
AT28C04 may be set to the high state by the CHIP CLEAR
operation. By setting CE low and OE to 12 volts, the chip is
cleared when a 10 msec low pulse is applied to WE.

AT28C04 me————————————




Absolute Maximum Ratings*
Temperature Under Bias -55°Cto +125°C

-65°C to +150°C

Storage Temperature ..

All Input Voltages
(including N.C. Pins)

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

with Respect to Ground -0.6Vto +6.25V not implied. Exposure to absolute maximum rating condi-

tions for extended periods may affect device reliability.

All Output Voltages
with Respect to Ground.........ciiecennns -0.6V to Vcc +0.6V

Voltage on OE with Respect to Ground......-0.6V to +13.5V

D.C. and A.C. Operating Range

AT28C04-15 AT28C04-20 AT28C04-25
Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C - 125°C -55°C - 125°C -55°C - 125°C
VCC Power Supply 5V +£10% S5V £10% 5V +10%
D.C. Characteristics

Symbol Parameter Condition Min ___ Max Units
I Input Load Current ViN=0V to Vcc+1V 10 RA
ILo Output Leakage Current Vio=0Vto Vcc 10 wA
Ise1  Vcc Standby Current CMOS CE=Vcc-03V to Vec + 1.0V 100 LA
IsB2 Vcc Standby Current TTL CE=2.0V Com. 2 mA

to Vec+ 1.0V Ind., Mil. 3 mA
Icc Vcc Active Current A.C. f=5MHz; Iout =0mA Com. 30 mA

CE=VIL Ind., Mil. 45 mA
VIL Input Low Voltage 0.8 \
VIH Input High Voltage 2.0 \
VoL  Output Low Voltage IoL=2.1mA 4 \Y%
Vol  Output High Voltage IoH =-400p.A 2.4 \%

. . 4
Pin Capacitance (f=1MHz T=25°C)
Typ Max Units Conditions
CIN 4 6 pF VIN = 0V
Cour 8 12 pF Vour = 0V
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A.C. Read Characteristics

AT28C04-15 AT28C04-20 AT28C04-25

Symbol Parameter Min Max  Min Max Min Max  Units
tacc  Address to Output Delay 150 200 250 ns
tcg  CE to Output Delay 150 200 250 ns
toe® OE to Output Delay 10 70 10 80 10 100 ns
tpr®?  OE or CE High to Output Float 0 50 0 55 0 60 ns
toH Output Hold from OE, CE ns
or Address, whichever
occurred first
A.C. Read Waveforms
ADDRESS >€ ADDRESS VALID F<
CE \1“
tCE ——
S tOE—-
OE
-—tDF
tACC TOH
OUTPUT HIGH Z OUTPUT
VALID
Notes:
1. CE may be delayed up to tacc - tcE after the address transition
_@lout impact on tacc. .
2. OE may be delayed up to tcg - tog after the falling edge of CE without
impact on tcg or by tacc - toE after an address change without impact on tacc.
3. tpris specified from OE or CE whichever occurs first (CL = 5pF).
4. This parameter is characterized and is not 100% tested.
Input Test Waveforms and Measurement Level Output Test Load
5.0V
3.0v AC
AC 8
DRIVING 1.5V MERSURE 1.8k
LEVELS OUTPUT
LEVEL
PIN
oov 100pF
tR, tF < 20ns 1.3k P

%
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A.C. Write Characteristics

Symbol Parameter Min Typ Max Units
tAS,LOES Address, OE Set-up Time 10 ns
tAH Address Hold Time 50 ns
twp Write Pulse Width (WE or CE) 100 1000 ns
tDs Data Set-up Time 50 ns
tDH,IOEH Data, OE Hold Time 10 ns
twe Write Cycle Time 28C04 0.5 1.0 ms
28CO4E/F 100 200 s

A.C. Write Waveforms - WE Controlled

OE —
tOES OE|

-

ADDRESS C
tAS™| l~—tAH
i —[ tCH Y
tCcS™|
WE N
tWP
DS | . tDH
DATA IN T
e

A.C. Write Waveforms - CE Controlled

OE -

tOES {OE
ADDRESS 4

tAS”| -——tAH

: tCS”|
CE N

tWP
DS | . tpH
DATA IN
e
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Data Polling Characteristics

Symbol Parameter Typ Max Units
tDH Data Hold Time 10 ns
tOEH OE Hold Time 10 ns
toE OE to Output Delay 100 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

Data Polling Waveforms

WE 7f

An An

Chip Erase Waveforms

VIH— -
CE
viL

VIH S tH

ts=tH = 1psec (min.)
tw = 10msec (min.)
VH=12+0.5V

tWR
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00 -
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~386 -~-c0

NORMALIZED SUPPLY CURRENT vs.

TEMPERATURE
13
1.2
11
1.0 \‘
D
0.8 \‘
0.8
-85 -25 35 85 85 1
Termperature (C)
NORMALIZED SUPPLY CURRENT vs.
ADDRESS FREQUENCY
1.0
/
0.9 //
0.8
Vee = 5V
T=25C
0.7
0.6
]
Frequency (MHz)
OUTPUT SINK CURRENT vs.
OUTPUT VOLTAGE
60
50 P
P
40
20 / |
4
® / Vee = 5V
10 T=25C
(mA]
)
Output Voltage (V)

NORMALIZED SUPPLY CURRENT vs.

SUPPLY VOLTAGE

N 14

" s

]

l 1.0

!

0.8

|

c

c 0.6

450 4,75 5.00 5.25 5.50
Supply Voltage (V)
NORMALIZED ACCESS TIME vs.

OUTPUT LOAD

': 125

T; 1.20 v

: 115 To=e ,/

: 110 //

t 105 /

A

c

c 100

100 200 300 400
Output Load (pF;
OUTPUT SOURCE CURRENT vs.
OUTPUT VOLTAGE

o 40

u \

:’ 30 \‘\

t \\

c 20

u Vee = 5V \

: 10 e \

e
Output Voltage (V)
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Ordering Information

AIMEL

tace oo (mA) Ordering Code Package Operation Range
(ns) Active | Standby
150 30 0.1 AT28CO04(E,F)-15DC 24D6 Commercial
AT28CO04(E,F)-15LC 32L (0°C to 70°C)
AT28C04(E,F)-15PC 24P6
150 45 0.1 AT28C04(E,F)-15DI 24D6 Industrial
AT28C04(E,F)-15Ll 32L (-40°C to 85°C)
AT28CO4(E,F)-15PI 24P6
AT28CO04(E,F)-15DM 24D6 Military
AT28CO04(E,F)-15LM 32L (-55°C to 125°C)
AT28CO04(E,F)-15DM/883 24D6 Military/883C
AT28C04(E,F)-15LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
200 30 0.1 AT28CO04(E,F)-20DC 24D6 Commercial
AT28CO04(E,F)-20LC 32L (0°C to 70°C)
AT28CO04(E,F)-20PC 24P6
AT28C04-20W DIE
200 45 0.1 AT28C04(E,F)-20DI 24D6 Industrial
AT28CO04(E,F)-20LI 32L (-40°C to 85°C)
AT28C04(E,F)-20P! 24P6
AT28C04(E,F)-20DM 24D6 Military
AT28CO04(E,F)-20LM 32L (-55°C to 125°C)
AT28CO04(E,F)-20DM/883 24D6 Military/883C
AT28C04(E,F)-20LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
250 30 0.1 AT28C04(E,F)-25DC 24D6 Commercial
AT28CO4(E,F)-25L.C 32L (0°C to 70°C)
AT28CO04(E,F)-25PC 24P6
AT28C04-25W DIE
250 45 0.1 AT28CO04(E,F)-25DI 24D6 Industrial
AT28CO04(E,F)-25LI 32L (-40°C to 85°C)
AT28CO04(E,F)-25PI 24P6
AT28CO4(E,F)-25DM 24D6 Military
AT28CO4(E,F)-25LM 32L (-55°C to 125°C)
AT28C04(E,F)-25DM/883 24D6 Military/883C
AT28C04(E,F)-25LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
300 45 0.1 AT28C04(E,F)-30DM/883 24D6 Military/883C
AT28CO04(E,F)-30LM/883 321 Class B, Fully Compliant
(-55°C to 125°C)
350 45 0.1 AT28C04(E,F)-35DM/883 24D6 Military/883C
AT28C04(E,F)-35LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
450 45 0.1 AT28CO04(E,F)-45DM/883 24D6 Military/883C
AT28CO04(E,F)-45LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
2.48 AT28C04 muee———




Ordering Information

Package Type
24D6 | 24 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
24P6 | 24 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
w Die

Options

Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 1ims
E High Endurance Option: Endurance = 100K Write Cycles; Write Time = 200us
F Fast Write Option: Write Time = 200ps
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Features

o Fast Read Access Time - 150ns
o Fast Byte Write - 200us or 1 ms
¢ Self-Timed Byte Write Cycle
Internal Address and Data Latches
Internal Control Timer
Automatic Clear Before Write
o Direct Microprocessor Control
DATA POLLING
o Low Power
30mA Active Current
100.A CMOS Standby Current
¢ High Reliability
Endurance: 10* or 10° cycles
Data Retention: 10 years
5V + 10% Supply
CMOS & TTL Compatible inputs and Outputs
JEDEC Approved Byte Wide Pinout
Full Military, Commercial, and Industrial Temperature Ranges

Description

The AT28C16 is a low-power, high-performance Electrically Erasable and Program-
mable Read Only Memory with easy to use features. The AT28C16 is a 16k memory or-
ganized as 2,048 words x 8 bits. The device is manufactured with Atmel’s reliable non-
volatile CMOS technology.

The AT28C16 is accessed like a static RAM for the read or write cycles without the need
of external components. During a byte write, the address and data are latched internal-
ly, freeing the microprocessor address and data bus for other operations. Following the
initiation of a write cycle, the device will go to a busy state and automatically clear and
write the latched data using an internal control timer. The end of a write cycle can be
determined by DATA polling of 1/O7. Once the end of a write cycle has been detected,
anew access for a read or a write can begin.

The CMOS technology offers fast access times of 150ns at low power dissipation. When
the chip is deselected the standby current is less than 100pA.

Atmel’s 28C16 has additional features to ensure high quality and manufacturability. The
device utilizes error correction internally for extended endurance and for improved data
retention characteristics. An extra 32 bytes of E2PROM are available for device iden-
tification or tracking.

Pin Configurations

e A T28C 16

16K (2K x 8)
CMOS
E2PROM

TOP VIEWS
A7 NC VCC_NC
NC NC WE
PIN NAMES
AQ - A10 Address ¥ 23
CE Chip Enable M N
OE Output Enable A2 OE
WE Write Enable o £
1/00 - I/O7 | Data Inputs/Outputs s o
NC No Connect

O's 12 NC345
GND

Note: PLCC package pins 1
and 17 are DON'T CONNECT.

AL
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Block Diagram

DATA INPUTS/OUTPUTS

- 1/00 - 1107
—— REERREN
o OE,CE | [ DATALATCH
= AND WE
CE —— BUFFERS
DEC;DER | Y-GATING
ADDRESS | —— —| CEWL
INPUTS X . MATRIX
DECODER IDENTI-
FICATION
Operating Modes
MODE CE OE WE 1/0
Read VIL VIL Viu Dour
Write® ViL VIH VIL DiN
Standby/Write Inhibit VIH x® X High Z
Write Inhibit X ViH
Write Inhibit X ViL X
Output Disable X Vi X HighZ
Chip Erase VIL v ViL High Z

Notes: 1. X can be VL or VIH.

Device Operation

READ: The AT28C16 is accessed like a Static RAM. When
CE and OE are low and WE is high, the data stored at the
memory location determined by the address pins is asserted
on the outputs. The outputs are put in a high impedance state
whenever CE or OE is high. This dual line control gives desig-
ners increased flexibility in preventing bus contention.

BYTE WRITE: Writing data into the AT28C16 is similar to
writing into a Static RAM. A low pulse on the WE or CE input
with OE high and CE or WE low (respectively) initiates a byte
write. The address location is latched on the last falling edge
of WE (or CE); the new data is latched on the first rising edge.
Internally, the device performs a self-clear before write. Once
a byte write has been started, it will automatically time itself to
completion.

FAST BYTE WRITE: The AT28CI16F offers a byte write
time of 200p.s maximum. This feature allows the entire device
to be rewritten in 0.4 seconds.

DATA POLLING: The AT28C16 provides DATA POLL-
ING to signal the completion of a write cycle. During a write
cycle, an attempted read of the data being written results in the
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2. Refer to A.C. Programming Waveforms.

3. VH = 120 = 0.5V.

complement of that data for I/O7 (the other outputs are in-
determinate). When the write cycle is finished, true data ap-
pears on all outputs.

WRITE PROTECTION: Inadvertent writes to the device
are protected against in the following ways. (a) Vcc sense — if
Ve is below 3.8V (typical) the write function is inhibited. (b)
Vce power on delay— once Vec has reached 3.8V the device
will automatically time out Sms (typical) before allowing a byte
write. (c) Write Inhibit — holding any one of OE low, CE high
or WE high inhibits byte write cycles.

CHIP CLEAR: The contents of the entire memory of the
AT28C16 may be set to the high state by the CHIP CLEAR
operation. By setting CE low and OE to 12 volts, the chip is
cleared when a 10 msec low pulse is applied to WE.

DEVICE IDENTIFICATION: An extra 32 bytes of
E°PROM memory are available to the user for device iden-
tification. By raising A9 to 12 = 0.5V and using address loca-
tions 7EOH to 7FFH the additional bytes may be written to or
read from in the same manner as the regular memory array.

AT28C16 m——
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Absolute Maximum Ratings*

Temperature Under Bias... -55°C to +125°C *NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent damage to the

O, O,
Storage Temperature ... ~-65°Cto +150°C device. This is a stress rating only and functional operation
All Input Voltages of the device at these or any other conditions beyond those
(including N.C. Pins) indicated in the operational sections of this specification is
with Respect to Ground............oeevvenrrrencenn. -0.6Vto +6.25V not implied. Exposure to absolute maximum rating
All Output Voltages :;?;il;ﬁ;)tns for extended periods may affect device
with Respect to Ground............cveueunennas -0.6V to Vcc + 0.6V Y
Voltage on OF and A9
with Respect to Ground...........cceecvncenecnnes -06Vto +13.5V
D.C. and A.C. Operating Range
AT28C16-15 AT28C16-20 AT28C16-25
Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C - 125°C -55°C - 125°C -55°C - 125°C
VCC Power Supply 5V +10% 5V + 10% 5V + 10%
D.C. Characteristics
Symbol Parameter Condition Min  Max Units
I Input Load Current VIN=0V to Vcc+1V 10 LA
ILo Output Leakage Current Vyo=0Vto Vcc 10 A
Isei Ve Standby Current CMOS CE=Vcc-03V to Vec+ 1.0V 100 pA
IsB2  Vcc Standby Current TTL CE=2.0V Com. 2 mA
to Vec+ 1.0V Ind., Mil. 3 mA
Icc Vce Active Current A.C. f=5MHz; Iout =0mA Com. 30 mA
CE=VLL Ind., Mil. 45 mA
ViL Input Low Voltage 0.8 v
Vin  Input High Voltage 2.0 \
VoL  Output Low Voltage IoL=2.1mA 4 v
VoH  Output High Voltage Ion =-400p.A 24 \Y%
" . 4
Pin Capacitance (f=1MHz T=25°C) ¢
Typ Max Units Conditions
CIN 4 6 pF VIN = 0V
Cout 8 12 pF Vour = 0V
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A.C. Read Characteristics

B

AT28C16-15 AT28C16-20 AT28C16-25
Symbol Parameter Min Max  Min Max Min Max Units
tacc  Address to Output Delay 150 200 250 ns
tce®™  CE to Output Delay 150 200 250 ns
toe® OE to Output Delay 10 70 10 80 10 100 ns
tpr®" OF or CE High to Output Float 0 50 55 60 ns
tou  Output Hold from OE CE 0 ns
or Address, whichever
occurred first
A.C. Read Waveforms
ADDRESS __><{__ADDRESS VALID __}<(
_ 1
CE N
tCE —
_u N tOE—
OE AN
R I-—tDF
tACG TOH
OUTPUT HIGH Z OUTPUT
VALID
Notes:
1. CE may be delayed up to tacc - tcg after the address transition
without impact on tacc. .
2. OE may be delayed up to tcg - tog after the falling edge of CE without
impact on tCEg or by tAcc - toE after an address change without impact on tacc.
3. tpris specified from OE or CE whichever occurs first (CL = SpF).
4. This parameter is characterized and is not 100% tested.
Input Test Waveforms and Measurement Level Output Test Load
5.0V
3.0V AC
AC
DRIVING MEASURE- 1.8k
LEVELS OUTPUT
LEVEL
PIN
0.0V
1.3k 100pF
R, tF < 20ns
N
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A.C. Write Characteristics

Symbol Parameter Min Typ Max Units
tAStOES Address, OE Set-up Time 10 ns
tAH Address Hold Time 50 ns
twp Write Pulse Width (WE or CE) 100 1000 ns
tps Data Set-up Time 50 ns
tpHtoEH  Data, OE Hold Time 10 ns
twe Write Cycle Time 28C16 0.5 1.0 ms
28C16E/F 100 200 s

A.C. Write Waveforms - WE Controlled

OE L
ADDRESS C
TIAS | |-—tAH
CE tCH N
~1cs T
WE N
tWP
DS | tpbH
DATA IN ‘*
twe

A.C. Write Waveforms - CE Controlled

OE —
— ["tOES ‘H)EH
ADDRESS <
TIAST| |-—tAH
WE tCH L
~1CS |
CE N
twP
DS |l tDH
DATA IN
twC
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Data Polling Characteristics ©

Symbol Parameter Min Typ Max Units
tDH Data Hold Time 10 ns
tOEH OE Hold Time 10 ns
tOE OE to Output Delay 100 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

Data Polling Waveforms

WE 7/
CE SN NN
__ tOEH
OE ] M~ M
tDH —
tOE tWR
yo7 —f ‘— HIGH Z w =

A0-A10 An An X An '’ An > An>

VIH tS tH —

ts =ty = lpsec (min.)
tw = 10msec (min.)
VH=12+0.5V
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NORMALIZED SUPPLY CURRENT vs. NORMALIZED SUPPLY CURRENT vs.
TEMPERATURE SUPPLY VOLTAGE
N 13 N 14
TS N ’
m LY 2
: 1 T / -
¢ [
e 10 \‘\ o
d d
1 o8 \\ ! *
(¢} Cc
¢ 0.8 ¢ 0.6
-85 -25 35 685 95 126 4.50 475 5.00 5.25 5,50
Temperature (C) Supply Voltage (V)
NORMALIZED SUPPLY CURRENT vs. NORMALIZED ACCESS TIME vs.
ADDRESS FREQUENCY . OUTPUT LOAD
N 1 1.25
r:| 1.0 ':' 1.20 v =
? 09 — : 1.15 To=e ,/
2 / z
e 08 o pRRED //
d cc =
, o7 Toe t o105 /
o s
c 0.8 Cc 100
100 200 300 400
Frequency (MHz) Output Load (pF)
OUTPUT SINK CURRENT vs. OUTPUT SOURCE CURRENT vs.
OUTPUT VOLTAGE OUTPUT VOLTAGE
o 60 o 40
" pamm——— N [ ——
:’ * / ; 20 \\
Y40 7~ u \
‘ / ‘ \
M * // c ® Vee = 5V \
7 . o N\
e 10 T = 25C °
 (mA P
Output Voltage (V) Output Voltage (V)
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Ordering Information
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tacc lcc (mA) . .
ns) Adive | Standby Ordering Code Package Operation Range
150 30 0.1 AT28C16(E,F)-15DC 24D6 Commercial
AT28C16(E F)-15JC 32J (0°C to 70°C)
AT28C16(E,F)-15LC 32L
AT28C16(E,F)-15PC 24P6
AT28C16(E,F)-15SC 248
150 45 0.1 AT28C16(E,F)-15DI 24D6 Industrial
AT28C16(E,F)-154l 32J (-40°C t0 85°C)
AT28C16(E,F)-15Ll 32L
AT28C16(E,F)-15PI 24P6
AT28C16(E,F)-15SI 248
AT28C16(E,F)-15DM 24D6 Military
AT28C16(E,F)-15LM 32L (-55°C to 125°C)
AT28C16(E,F)-15DM/883 24D6 Military/883C
AT28C16(E,F)-15LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
200 30 0.1 AT28C16(E,F)-20DC 24D6 Commercial
AT28C16(E,F)-20JC 324 (0°C to 70°C)
AT28C16(E,F)-20L.C 32L
AT28C16(E,F)-20PC 24P6
AT28C16(E,F)-20SC 248
AT28C16-20W DIE
200 45 0.1 AT28C16(E,F)-20DI 24D6 Industrial
AT28C16(E,F)-20JI 324 (-40°C to 85°C)
AT28C16(E,F)-20Ll 32L
AT28C16(E,F)-20PI 24P6
AT28C16(E,F)-20S! 24S
AT28C16(E,F)-20DM 24D6 Military
AT28C16(E,F)-20LM 32L (-55°C to 125°C)
AT28C16(E,F)-20DM/883 24D6 Military/883C
AT28C16(E,F)-20LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
250 30 0.1 AT28C16(E,F)-25DC 24D6 Commercial
AT28C16(E,F)-25JC 32J (0°C to 70°C)
AT28C16(E,F)-25LC 2L
AT28C16(E,F)-25PC 24P6
AT28C16(E,F)-25SC 248
AT28C16-25W DIE
250 45 0.1 AT28C16(E,F)-25DI 24D6 Industrial
AT28C16(E,F)-25J1 32J (-40°C to 85°C)
AT28C16(E,F)-25Ll 32L
AT28C16(E,F)-25P! 24P6
AT28C16(E,F)-258! 248
2.58 AT28C16 messsssss————




Ordering Information

tacc lcc (mA) . )
(ns) Adive | Standby Ordering Code Package Operation Range
250 45 0.1 AT28C16(E,F)-25DM 24D6 Military
AT28C16(E F)-25LM 32L (-55°C to 125°C)
AT28C16(E,F)-25DM/883 24D6 Military/883C
AT28C16(E,F)-25LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
300 45 0.1 AT28C16(E,F)-30DM/883 24D6 Military/883C
AT28C16(E,F)-30LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
350 45 0.1 AT28C16(E,F)-35DM/883 24D6 Military/883C
AT28C16(E,F)-35LM/883 321 Class B, Fully Compliant
(-55°C to 125°C)
450 45 0.1 AT28C16(E F)-45DM/883 24D6 Military/883C
AT28C16(E,F)-45LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)

Package Type

24D6 | 24 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
32J 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)

32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

24P6 | 24 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

24S 24 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)

w Die
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 1ms
E High Endurance Option: Endurance = 100K Write Cycles; Write Time = 200us
F Fast Write Option: Write Time = 200us
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Features

o Fast Read Access Time - 150ns
o Fast Byte Write - 2008 or 1 ms
o Self-Timed Byte Write Cycle

Internal Address and Data Latches
Internal Control Timer
Automatic Clear Before Write 2

o Direct Microprocessor Control

DATA POLLING 16K (2K X 8)

READY/BUSY Open Drain Output

¢ Low Power
30mA Active Current C M Os
100.a CMOS Standby Current EZPROM

¢ High Reliability
Endurance: 10* or 10° cycles
Data Retention: 10 years
5V =+ 10% Supply
CMOS & TTL Compatible Inputs and Outputs
JEDEC Approved Byte Wide Pinout
Full Military, Commercial, and Industrial Temperature Ranges

Description

The AT28C17 is a low-power, high-performance Electrically Erasable and Programmable
Read Only Memory with easy to use features. The AT28C17 is a 16k memory organized as
2,048 words x 8 bits. The device is manufactured with Atmel’s reliable non-volatile CMOS
technology.

The AT28C17 is accessed like a static RAM for the read or write cycles without the need
of external components. During a byte write, the address and data are latched internally,
freeing the microprocessor address and data bus for other operations. Following the in-
itiation of a write cycle, the device will go to a busy state and automatically clear and write
the latched data using an internal control timer. The device includes two methods for
detecting the end of a write cycle, level detection of RDY/BUSY and DATA polling of
1/O7. Once the end of a write cycle has been detected, a new access for a read or a write
can begin.

The CMOS technology offers fast access times of 150ns at low power dissipation. When
the chip is deselected the standby current is less than 100p.A.

Atmel’s 28C17 has additional features to ensure high quality and manufacturability. The
device utilizes error correction internally for extended endurance and for improved data
retention characteristics. An extra 32 bytes of E?PROM are available for device identifica-
tion or tracking.

Pin Configurations

RDY/BUSY p vee

A B No PIN NAMES
Ao B |_A0-A10 Addresses
:; B o _C—_E Chip Enable
A2 2 é_éo OE Output Enable
A0 b vor WE Write Enable

e 5 voe|_1/00-1/07 |Data Inputs/Outputs

ggg o :/’g; RDY/BUSY | Ready/Busy Output 1O0s 12 NCa45

NC No Connect GND

*=RDY/BUSY
Note: PLCC package pins 1
and 17 are DON'T CONNECT.

AINEL 2ot
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Block Diagram

DATA INPUTS/OUTPUTS

b 1100 - /07
p— ARERRENI
€ OE,CE | DATALATCH
OF ———| ANDWE
WE —— | ‘oaic  |——|INPUT/OUTPUT
CE — BUFFERS
_— Y .
DECODER | — Y‘GAT':‘G
ADDRESS | —— —|  CEd
INPUTS X . MATRIX
DECODER IDENTI-
FICATION
Operating Modes
MODE CE OE WE /0
Read ~ ViL Vi ViH Dour
Write® Vi Vin Vi Din
Standby/Write Inhibit Vi x® X High Z
Write Inhibit X X ViH
Write Inhibit X VIL X
Output Disable X Vi X HighZ
Chip Erase ViL vyg® VIL High Z
Notes: 1. X canbe ViL or Vin. 2. Refer to A.C. Programming Waveforms. 3. VH = 120 = 0.5V.

Device Operation

READ: The AT28C17 is accessed like a Static RAM. When
CE and OE are low and WE is high, the data stored at the
memory location determined by the address pins is asserted on
the outputs. The outputs are put in a high impedance state
whenever CE or OE is high. This dual line control gives desig-
ners increased flexibility in preventing bus contention.

BYTE WRITE: Writing data into the AT28C17 is similar to
writing into a Static RAM. A low pulse on the WE or CE input
with OE high and CE or WE low (respectively) initiates a byte
write. The address location is latched on the last falling edge
of WE (or CE); the new data is latched on the first rising edge.
Internally, the device performs a self-clear before write. Once
abyte write has been started, it will automatically time itself to
completion.

FAST BYTE WRITE: The AT28C17F offers a byte write
time of 200.s maximum. This feature allows the entire device
to be rewritten in 0.4 seconds.

READY/BUSY: Pin 1 is an open drain READY/BUSY
output that can be used to detect the end of a write cycle.
RDY/BUSY is actively pulled low during the write cycle and
is released at the completion of the write. The open drain con-
nection allows for OR-tying of several devices to the same
RDY/BUSY line.
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DATA POLLING: The AT28C17 provides DATA POLL-
ING to signal the completion of a write cycle. During a write
cycle, an attempted read of the data being written results in the
complement of that data for I/O7 (the other outputs are in-
determinate). When the write cycle is finished, true data ap-
pears on all outputs.

WRITE PROTECTION: Inadvertent writes to the device
are protected against in the following ways. (a) Vcc sense — if
Vcc is below 3.8V (typical) the write function is inhibited. (b)
Vce power on delay— once Vcce has reached 3.8V the device
will automatically time out 5ms (typical) before allowing a byte
write. (c) Write Inhibit — holding any one of OE low, CE high
or WE high inhibits byte write cycles.

CHIP CLEAR: The contents of the entire memory of the
AT28C17 may be set to the high state by the CHIP CLEAR
operation. By setting CE low and OE to 12 volts, the chip is
cleared when a 10 msec low pulse is applied to WE.

DEVICE IDENTIFICATION: An extra 32 bytes of
E°PROM memory are available to the user for device iden-
tification. By raising A9 to 12 + 0.5V and using address loca-
tions 7EOH to 7FFH the additional bytes may be written to or
read from in the same manner as the regular memory array.




Absolute Maximum Ratings*

e A T28C 17

Temperature Under Bias........ccoceeeunvcinninnnns -55°C to +125°C *NOTICE: Stresses beyond those listed under "Absolute

Storage Temperature .........eeveneeeicnncnns -65°C to +150°C Ma).umum I.{afungs may cause p crmancnt da}mage to the.
device. This is a stress rating only and functional operation

All Input Voltages of the device at these or any other conditions beyond those

(including N.C. Pins)

with Respect to Ground..........cvievecevcunnee

All Output Voltages

with Respect to Ground..........c.cueumeveenne -0.6V to Vcc + 0.6V

Voltage on OE and A9
with Respect to Ground

-0.6V to +6.25V

D.C. and A.C. Operating Range

indicated in the operational sections of this specification is

not implied. Exposure to absolute maximum rating

conditions for extended periods may affect device

reliability.

-0.6Vto +13.5V

AT28C17-15 AT28C17-20 AT28C17-25
Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C - 125°C -55°C - 125°C -55°C - 125°C
VCC Power Supply 5V £10% 5V + 10% 5V + 10%
D.C. Characteristics
Symbol Parameter Condition Min  Max Units
18 Input Load Current Vin=0V to Vcc+ 1V 10 wA
ILo Output Leakage Current Vyo=0V to Vcc 10 wA
Ise1 Ve Standby Current CMOS CE=Vcc-03Vto Vec+ 1.0V 100 pA
Isg2  Vcc Standby Current TTL CE=2.0V Com. 2 mA
to Vec+1.0V Ind., Mil. 3 mA
Icc Vce Active Current A.C. f=5MHz; Ioyt =0mA Com. 30 mA
CE=VLL Ind., Mil. 45 mA
ViL Input Low Voltage 0.8 \
Via  Input High Voltage 2.0 \
VoL  Output Low Voltage IoL=2.1mA 4 v
=4.0mA for RDY/BUSY
Von  Output High Voltage IoH=-400pA 2.4 A%
. . 4
Pin Capacitance (f=1MHz T=25°C)""
Typ Max Units Conditions
CIN 4 6 pF VIN = 0V
Cour 8 12 pF Vour = 0V

AIMEL
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A.C. Read Characteristics

AT28C17-15 AT28C17-20 AT28C17-25

Symbol Parameter Min Max Min Max Min Max Units
tacc  Address to Output Delay 150 200 250 ns
tcg®®  TE to Output Delay 150 200 250 ns
toe®  OE to Output Delay 10 70 10 80 10 100 ns
tpr®?  OE or CE High to Output Float 0 50 0 55 0 60 ns
tou  Output Hold from OE, CE 0 0 0 ns

or Address, whichever

occurred first

A.C. Read Waveforms

ADDRESS <[ ADDRESS VALID

CE \

tCE —+
_, | tOE—|
«

tACG

-—tDFE
tOH

OUTPUT HIGH Z OUTPUT
VALID

Notes:

1. CE may be delayed up to tacc - tcE after the address transition
without impact on tacc.
2. OE may be delayed up to tcg - toE after the falling edge of CE without
impact on tcg or by tacc - toE after an address change without impact on tacc.
3. tpris specified from OE or CE whichever occurs first (Cp, = 5pF).
4. This parameter is characterized and is not 100% tested.

Input Test Waveforms and Measurement Level Output Test Load

3.0V
o Y 5.0V
DRIVING 15V e
LEVELS LEVEL 1.8k
OUTPUT
0.0v PIN
1.3k 100pF

tR, tF < 20ns
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A.C. Write Characteristics

Symbol Parameter Min Typ Max Units
tAS,{OES Address, OE Set-up Time 10 ns
tAH Address Hold Time 50 ns
twp Write Pulse Width (WE or CE) 100 1000 ns
tps Data Set-up Time 50 ns
toutorH  Data, OE Hold Time 10 ns
tDB Time to Device Busy 50 ns
twc Write Cycle Time 28C17 0.5 1.0 ms
28C17E/F 100 200 s

A.C. Write Waveforms - WE Controlled

OE .

tOES_.‘ tOEH
ADDRESS <
. TIAST| — tAH
GE iCH L
L "tcS
WE N

twpP

{DS ~ -—tDH
DATA IN J
RDY/BUSY DB k//__/ -

twC

A.C. Waveforms - CE Controlled

OE L ff\
tOES tOEH
ADDRESS <
o "IAST] L—tAH
WE tCH "
o 1S |
CE N

twpP

{DS | -—tDH
DATA IN "
RDY/BUSY s O "

twC

—_— A
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Data Polling Characteristics

Symbol Parameter Min Typ Max Units
tDH Data Hold Time 10 ) ns
tOEH OE Hold Time 10 ns

| tOE OE to Output Delay 100 ns

! tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

Data Polling Waveforms

WE /
GE SN\ T
_ tOEH
OE ™

tDH

7 tOE tWR

/o7 —f r HIGH Z C e
A0-A10 An An An An X An>

Chip Erase Waveforms

VIH tS tH —

ts =ty = lusec (min.)
tw = 10msec (min.)
VH=12 + 0.5V
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NORMALIZED SUPPLY CURRENT vs. NORMALIZED SUPPLY CURRENT vs.
TEMPERATURE SUPPLY VOLTAGE
N 13 N 14
12N . .2
: 11 ? /
! o
e 10 \‘\ e
d d
o \\ | 08
c c
C o8 ¢ o
-5 -25 35 65 95 125 4,50 4.75 5.00 5.25 5.50
Temperature (C) Supply Voltage (V)
NORMALIZED SUPPLY CURRENT vs. NORMALIZED ACCESS TIME vs.
ADDRESS FREQUENCY . OUTPUT LOAD
N 11 1.25
':' 1.0 ':' 1.20 Tve——
? 0.9 — — | : 1.15 ToEe ,/
2 / z
e 08 ° 110 /
d Vee = 5V d /
| o7 Toe t o105 /
c A
c c
0.6 c 1.00
100 200 300 400
Frequency (MHz) Output Load (pF)
OUTPUT SINK CURRENT vs. OUTPUT SOURCE CURRENT vs.
OUTPUT VOLTAGE OUTPUT VOLTAGE
o 60 o 40
‘: Lemm——— N [—
p % / :’ 30 \\
P -~ ' N
c % / c \
u /, u Vee = 5V \
r 20 - r T =25C \
L/ " L
:' (mA] ': (mA
o ]
Output Voltage (V) Output Voltage (V)
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Ordering Information

tacc lcc (mA) ] .
(ns) Adive | Standby Ordering Code Package Operation Range
150 30 0.1 AT28C17(E,F)-15DC 28D6 Commercial
AT28C17(E,F)-15JC 324 (0°C to 70°C)
AT28C17(E,F)-15LC 32L
AT28C17(E,F)-15PC 28P6
AT28C17(E,F)-15SC 28S
150 45 0.1 AT28C17(E,F)-15DI 28D6 Industrial
AT28C17(E,F)-15JI 32J (-40°C to 85°C)
AT28C17(E,F)-15LI 32L
AT28C17(E,F)-15PI 28P6
AT28C17(E,F)-15SI 28S
AT28C17(E,F)-15DM 28D6 Military
AT28C17(E,F)-15LM 32L (-55°C to 125°C)
AT28C17(E,F)-15DM/883 28D6 Military/883C
AT28C17(E,F)-15LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
200 30 0.1 AT28C17(E,F)-20DC 28D6 Commercial
/ AT28C17(E,F)-20JC 32J (0°C to 70°C)
AT28C17(E,F)-20LC 32L
AT28C17(E,F)-20PC 28P6
AT28C17(E,F)-20SC 28S
AT28C17-20W DIE
200 45 0.1 AT28C17(E,F)-20DI 28D6 Industrial
AT28C17(E,F)-20JI 32J (-40°C to 85°C)
AT28C17(E,F)-20LI 32L
AT28C17(E,F)-20PI 28P6
AT28C17(E,F)-20SI 28S
AT28C17(E,F)-20DM 28D6 Military
AT28C17(E,F)-20LM 32L (-55°C to 125°C)
AT28C17(E,F)-20DM/883 28D6 Military/883C
AT28C17(E,F)-20LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
250 30 0.1 AT28C17(E,F)-25DC 28D6 Commercial
AT28C17(E,F)-25JC 32J (0°C to 70°C)
AT28C17(E,F)-25LC 32L
AT28C17(E,F)-25PC 28P6
AT28C17(E,F)-25SC 28S
AT28C17-25W DIE
250 45 0.1 AT28C17(E,F)-25DI 28D6 Industrial
AT28C17(E,F)-25J1 32J (-40°C to 85°C)
AT28C17(E,F)-25LI 32L
AT28C17(E,F)-25PI 28P6
AT28C17(E,F)-25S| 288
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Ordering Information

tacc Icc (mA) ) .
ns) Adive | Standby Ordering Code Package Operation Range
250 45 0.1 AT28C17(E,F)-25DM 28D6 Military
AT28C17(E,F)-25LM 32L (-55°C to 125°C)
AT28C17(E,F)-25DM/883 28D6 Military/883C
AT28C17(E,F)-25LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
300 45 0.1 AT28C17(E,F)-30DM/883 28D6 Military/883C
AT28C17(E,F)-30LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
350 45 0.1 AT28C17(E,F)-35DM/883 28D6 Military/883C
AT28C17(E,F)-35LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
450 45 0.1 AT28C17(E,F)-45DM/883 28D6 Military/883C
AT28C17(E,F)-45LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)

Package Type

28D6 | 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
32J 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)

32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

28P6 | 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

28S 28 Lead, 0.300" Wide, Plastic Gull Wing, Small Outline (SOIC)

w Die
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 1ms
E High Endurance Option: Endurance = 100K Write Cycles; Write Time = 200us
F Fast Write Option: Write Time = 200us
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Features

o Fast Read Access Time - 150ns
o Fast Byte Write - 200us or 1 ms
o Self-Timed Byte Write Cycle

Internal Address and Data Latches
Internal Control Timer
Automatic Clear Before Write

o Direct Microprocessor Control

READY/BUSY Open Drain Output
DATA Polling 64K (8K X 8)

e Low Power C M OS

30mA Active Current 2
100pA CMOS Standby Current
« High Reliability E“PROM
Endurance: 10* or 10° Cycles
Data Retention: 10 years
5V + 10% Supply
CMOS and TTL Compatible Inputs and Outputs
JEDEC Approved Byte-Wide Pinout
Full Military, Commercial, and Industrial Temperature Ranges

o e o o

Description

The AT28C64 is a low-power, high-performance 8,192 words x 8 bit non-volatile Electri-
cally Erasable and Programmable Read Only Memory with popular, easy to use features.
The device is manufactured with Atmel’s reliable non-volatile technology.

The AT28C64 is accessed like a Static RAM for the read or write cycles without the need
for external components. During a byte write, the address and data are latched internal-
ly, freeing the microprocessor address and data bus for other operations. Following the
initiation of a write cycle, the device will go to a busy state and automatically clear and
write the latched data using an internal control timer. The device includes two methods
for detecting the end of a write cycle, level detection of RDY/BUSY (unless pin 1is N.C.)
and DATA polling of 1/07. Once the end of a write cycle has been detected, a new ac-
cess for a read or write can begin.

The CMOS technology offers fast access times of 150ns at low power dissipation. When
the chip is deselected the standby current is less than 100p.A.

Atmel’s 28C64 has additional features to ensure high quality and manufacturability. The
device utilizes error correction internally for extended endurance and for improved data
retention characteristics. An extra 32 bytes of E°PROM are available for device iden-
tification or tracking.

Pin Configurations

FoveNg PIN NAMES
a2 A0- A12 Addresses
a8 CE Chip Enable
Ad OE Output Enable
e WE Write Enable
o 1/O0 - 1/O7 | Data Inputs/Outputs
oo RDY/BUSY| Ready/Busy Output
102 NC No Connect A
GND vss

*=RDY/BUSY (or NC)
Note: PLCC package pins 1
and 17 are DON'T CONNECT.
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Block Diagram

DATA INPUTS/OUTPUTS

e — /00 - 1/07
—— ARARRENE
B OE,CE | [ DATALATCH
OE ——
fdind AND WE
CE —— BUFFERS
— Y N
DECODER |—| "-GATING
ADDRESS | —— —| CELL
INPUTS X | wmaTRIX
DECODER TDENTI-
FICATION
Operating Modes
MODE CE OE WE 1/0
Read ViL viL Vi Dour
Write'® ViL Vig viL DN
Standby/Write Inhibit Vi xM X HighZ
Write Inhibit X X Vi4
Write Inhibit X ViL X
Output Disable X ViH X High Z
Chip Erase viL viu® viL High Z
Notes: 1. X can be VL or VIH. 2. Refer to A.C. Programming Waveforms. 3. VH = 12.0 = 0.5V.

Device Operation

READ: The AT28C64 is accessed like a Static RAM. When
CE and OE are low and WE is high, the data stored at the
memory location determined by the address pins is asserted on
the outputs. The outputs are put in a high impedance state
whenever CE or OE is high. This dual line control gives desig-
ners increased flexibility in preventing bus contention.

BYTE WRITE: Writing data into the AT28C64 is similar to
writing into a Static RAM. A low pulse on the WE or CE input
with OE high and CE or WE low (respectively) initiates a byte
write. The address location is latched on the falling edge of
WE (or CE); the new data is latched on the rising edge. Inter-
nally, the device performs a self-clear before write. Once a
byte write has been started, it will automatically time itself to
completion.

FAST BYTE WRITE: The AT28C64F offers a byte write
time of 200p.s maximum. This feature allows the entire device
to be rewritten in 1.6 seconds.

READY/BUSY: Pin 1 is an open drain READY/BUSY
output that can be used to detect the end of a write cycle.
RDY/BUSY is actively pulled low during the write cycle and
is released at the completion of the write. The open drain con-
nection allows for OR-tying of several devices to the same
RDY/BUSY line. Pin 1 is not connected for the AT28C64X.

272 AT28C64 me——————

DATA POLLING: The AT28C64 provides DATA POLL-
ING to signal the completion of a write cycle. During a write
cycle, an attempted read of the data being written results in the
complement of that data for I/O7 (the other outputs are in-
determinate). When the write cycle is finished, true data ap-
pears on all outputs.

WRITE PROTECTION: Inadvertent writes to the device
are protected against in the following ways. (a) Vce sense — if
Vcc is below 3.8V (typical) the write function is inhibited. (b)
Vce power on delay— once Ve has reached 3.8V the device
will automatically time out 5ms (typical) before allowing a byte
write. (c) Write Inhibit— holding any one of OE low, CE high
or WE high inhibits byte write cycles.

CHIP CLEAR: The contents of the entire memory of the
AT28C64 may be set to the high state by the CHIP CLEAR
operation. By setting CE low and OE to 12 volts, the chip is
cleared when a 10 msec low pulse is applied to WE.

DEVICE IDENTIFICATION: An extra 32 bytes of
EEPROM memory are available to the user for device iden-
tification. By raising A9 to 12 + 0.5V and using address loca-
tions 1IFEOH to 1FFFH the additional bytes may be written to
or read from in the same manner as the regular memory array.




Absolute Maximum Ratings*
-55°Cto +125°C

Temperature Under Bias.......coo.ovevvvirvrnninne

Storage Temperature ..........cocoueereversererenns

All Input Voltages
(including N.C. Pins)

-65°C to +150°C

with Respect to Ground.........ceceiecnrinninneee -0.6V to +6.25V
All Output Voltages

with Respect to Ground...........cveenenee -0.6V to Vec + 0.6V
Voltage on OF and A9

with Respect to Ground.........occuiiiinnnnnens -0.6Vto +13.5V

D.C. and A.C. Operating Range

*NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and functional operation
of the device at these or any other conditions beyond those
indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating condi-
tions for extended periods may affect device reliability.

AT28C64-15 AT28C64-20 AT28C64-25
Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C - 125°C -55°C - 125°C -55°C - 125°C
VCC Power Supply 5V+/-10% 5V +/-10% 5V +/-10%
D.C. Characteristics
Symbol  Parameter Condition Min  Max Units
11 Input Load Current ViN=0V to Vcc+1V 10 wA
ILo Output Leakage Current Vio=0Vto Vcc 10 LA
IsB1 Vcc Standby Current CMOS CE=Vcc-03V to Vec + 1.0V 100 pA
IsB2 Vcc Standby Current TTL CE=2.0V Com.. 2 mA
to Vec+1.0V Ind., Mil. 3 mA
Icc Vcc Active Current A.C f=5MHz; Ioyt =0mA Com. 30 mA
CE=ViL Ind., Mil. 45 mA
ViL Input Low Voltage 0.8 v
VIH Input High Voltage 2.0 v
VoL Output Low Voltage IoL=2.1mA 45 \Y%
=4.0mA for RDY/BUSY
VOoH Output High Voltage IoH =-400pA 24 A%
Pin Capacitance (f=1MHz T=25°C)
Typ Max Units Conditions
CIN 4 6 pF VIN = 0V
Cout 8 12 pF Vour = 0V

AIMEL
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A.C. Read Characteristics

AT28C64-15 AT28C64-20 AT28C64-25

Symbol Parameter Min Max Min Max Min Max Units
tacc  Address to Output Delay 150 200 250 ns
tce® CEto Output Delay 150 200 250 ns
toe®  OE to Output Delay 10 70 10 80 10 100 ns
tpr®®  OE or CE High to Output Float 0 50 0 55 0 60 ns
toH Output Hold from OE, CE 0 0 0 ns

or Address, whichever

occurred first

A.C. Read Waveforms

ADDRESS ADDRESS VALID L<

CE N\

tCE —
— - tOE—
OE N\

OUTPUT HIGH 2 OUTPUT
VALID

Notes:

1. CE may be delayed up to tacc - tcE after the address transition
without impact on tacc.
2. OE may be delayed up to tcE - tog after the falling edge of CE without
impact on tcg or by tacc - toE after an address change without impact on tacc.
3. tpris specified from OE or CE whichever occurs first (CL, = 5pF).
4. This parameter is characterized and is not 100% tested.

Input Test Waveforms and Measurement Level Output Test Load

3.0V v 5.0V
AC
DRIVING 15V MENSURE- 1.8k
LEVELS LEVEL OUTPUT
0.0V PIN
et < 200 1.3k 100pF

2.74 AT28C64 mes————————————




A.C. Write Characteristics

Symbol Parameter Min Typ Max Units
tAS,{OES Address, OE Set-up Time 10 ns
tAH Address Hold Time 50 ns
twp Write Pulse Width (WE or CE) 100 1000 ns
tDs Data Set-up Time 50 ns
tDH,IOEH Data, OE Hold Time 10 ns
tDB Time to Device Busy 50 ns
twe Write Cycle Time AT28C64 0.5 1.0 ms
AT28C64E/F 100 200 us

A.C. Write Waveforms - WE Controlled

OE L \}\
tOES tOEH
ADDRESS <
TIAS | L tAH
CE — tCH ~
o "tCS |
WE N

tWP

DS - |-—tDH
DATA IN "
RDY/BUSY o N "

tWC
A.C. Write Waveforms - CE Controlled
OE R
tOES tOEH
ADDRESS C
o TIAST| L— tAH
WE E— tCH L
o "icS
CE N
tWP
tDS ~{ |-——tDH
DATA IN [_\‘
———— V—_
RDY/BUSY l—tDB A.I\____// e
tWC
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Data Polling Characteristics

Symbol Parameter Min Typ Max Units
tDH Data Hold Time 10 ns
tOEH OE Hold Time 10 ns
tOE OE to Output Delay 100 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

Data Polling Waveforms

CE — SN
5= — z

tDH
tOE tWR
/07 HIGH Z —

L

AD-A12 An An An T An X Anj

Chip Erase Waveforms

VIH e
CE

VIL

VH

OE
VIH 1S tH
VIH—

WE
VIL

ts =ty = lusec (min.)
tw = 10msec (min.)
VH =12 + 0.5V
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NORMALIZED SUPPLY CURRENT vs. NORMALIZED SUPPLY CURRENT vs.
TEMPERATURE SUPPLY VOLTAGE
N 13 N 14
T " T /
: ;10
e 10 \‘\ [
d d
| os V\\ l 08
c Cc
¢ 0.8 0.6
-55 -25 35 85 85 125 450 475 5.00 5.25 5.50
Temperature (C) Supply Voltage (V)
NORMALIZED SUPPLY CURRENT vs. NORMALIZED ACCESS TIME vs.
ADDRESS FREQUENCY y OUTPUT LOAD
N 11 1.25
':‘ 1.0 f:| 1.20 Ve T
? 0.9 / — : 1.15 To=e ,/
z / z
e 08 ° 110 /
d Vee = 5V d /
| o7 e t o0 /
c A
c c
0.6 Cc 100
0 100 200 300 400
Frequency (MHz) Output Load (pF
OUTPUT SINK CURRENT vs. OUTPUT SOURCE CURRENT vs.
OUTPUT VOLTAGE OUTPUT VOLTAGE
o 60 O 40
Y e — :J ——
; % / P 30 \\
‘: 40 // "‘ \
N * / N ® Vee = 5V \\
‘: 20 / ‘: T=25C x
' Vee = 5V r 10
e 10 / T =25C o
" ma T A
]
Output Voltage (V) Output Voltage (V)
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Ordering Information

M,—

tacc lec (mA) :
(ns) Adive | Standby Ordering Code Package Operation Range
150 30 0.1 AT28C64(E,F)-15DC 28D6 Commercial
AT28C64(E,F)-15FC 28F (0°C to 70°C)
AT28C64(E,F)-154C 32J
AT28C64(E,F)-15LC 32L
AT28C64(E,F)-15PC 28P6
AT28C64(E,F)-15SC 288
150 45 0.1 AT28C64(E,F)-15DI 28D6 Industrial
AT28C64(E,F)-15F| 28F (-40°C to 85°C)
AT28C64(E,F)-15JI 32J
AT28C64(E,F)-15L1 32L
AT28C64(E,F)-15PI 28P6
AT28C64(E,F)-15SI 28S
AT28C64(E,F)-15DM 28D6 Military
AT28C64(E F)-15FM 28F (-55°C to 125°C)
AT28C64(E,F)-15LM 32L
AT28C64(E,F)-15DM/883 28D6 Military/883C
AT28C64(E,F)-15FM/883 28F Class B, Fully Compliant
AT28C64(E,F)-15LM/883 32L (-55°C to 125°C)
200 30 0.1 AT28C64(E,F)-20DC 28D6 Commercial
AT28C64(E,F)-20FC 28F (0°C to 70°C)
AT28C64(E,F)-20JC 324
AT28C64(E,F)-20LC 32L
AT28C64(E,F)-20PC 28P6
AT28C64(E,F)-20SC 28S
AT28C64-20W DIE
200 45 0.1 AT28C64(E,F)-20DI 28D6 Industrial
AT28C64(E,F)-20FI 28F (-40°C to 85°C)
AT28C64(E,F)-20Ji 32J
AT28C64(E,F)-20LI 32L
AT28C64(E,F)-20P| 28P6
AT28C64(E,F)-20SI 28S
AT28C64(E,F)-20DM 28D6 Military
AT28C64(E,F)-20FM 28F (-55°C to 125°C)
AT28C64(E,F)-20LM 32L
AT28C64(E,F)-20DM/883 28D6 Military/883C
AT28C64(E,F)-20FM/883 28F Class B, Fully Compliant
AT28C64(E,F)-20LM/883 32L (-55°C to 125°C)
250 30 0.1 AT28C64(E,F)-25DC 28D6 Commercial
AT28C64(E F)-25FC 28F (0°C to 70°C)
AT28C64(E,F)-25JC 32J
AT28CB4(E F)-25L.C 32L
AT28C64(E F)-25PC 28P6
AT28C64(E,F)-25SC 28S
AT28C64-25W DIE
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Ordering Information

tacc Icc (mA) ) .
(ne) Active | Standby Ordering Code Package Operation Range
250 45 0.1 AT28C64(E,F)-25DI 28D6 Industrial
AT28C64(E,F)-25F| 28F (-40°C to 85°C)
AT28CB4(E,F)-25JI 32J
AT28C64(EF)-25LI 32L
AT28C64(E,F)-25PI 28P6
AT28C64(E,F)-25SI 28S
AT28C64(E,F)-25DM 28D6 Military
AT28C64(E,F)-25FM 28F (-55°C to 125°C)
AT28C64(E,F)-25LM 32L
AT28C64(E,F)-25DM/883 28D6 Military/883C
AT28C64(E,F)-25FM/883 28F Class B, Fully Compliant
AT28C64(E,F)-25LM/883 32L (-55°C to 125°C)
300 45 0.1 AT28C64(E,F)-30DM/883 28D6 Military/883C
AT28C64(E,F)-30FM/883 28F Class B, Fully Compliant
AT28C64(E,F)-30LM/883 32L (-55°C to 125°C)
350 45 0.1 AT28C64(E,F)-35DM/883 28D6 Military/883C
AT28C64(E,F)-35FM/883 28F Class B, Fully Compliant
AT28C64(E,F)-35LM/883 32L (-55°C to 125°C)
450 45 0.1 AT28C64(E,F)-45DM/883 28D6 Military/883C
AT28C64(E,F)-45FM/883 28F Class B, Fully Compliant
AT28C64(E,F)-45LM/883 32L (-55°C to 125°C)
150 45 0.1 5962-87514 17 UX 32K Military/883C
5962-87514 17 XX 28D6 Class B, Fully Compliant
5962-87514 17 YX 32L (-55°C to 125°C)
200 45 0.1 5962-87514 16 UX 32K Military/883C
5962-87514 16 XX 28D6 Class B, Fully Compliant
5962-87514 16 YX 32L (-55°C to 125°C)
250 45 0.1 5962-87514 15 UX 32K Military/883C
5962-87514 15 XX 28D6 Class B, Fully Compliant
5962-87514 15 YX 32L (-55°C to 125°C)
5962-87514 15 ZX 28F
300 45 0.1 5962-87514 14 UX 32K Military/883C
5962-87514 14 XX 28D6 Class B, Fully Compliant
5962-87514 14 YX 32L (-55°C to 125°C)
350 45 0.1 5962-87514 13 UX 32K Military/883C
5962-87514 13 XX 28D6 Class B, Fully Compliant
5962-87514 13 YX 32L (-55°C to 125°C)

AIMEL
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Ordering Information

Package Type

28D6 | 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
28F 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)
32J 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)

32K 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad)
32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

28P6 | 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

28S 28 Lead, 0.300" Wide, Plastic Gull Wing, Small Outline (SOIC)

w Die
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 1ms
E High Endurance Option: Endurance = 100K Write Cycles; Write Time = 200us
F Fast Write Option: Write Time = 200us
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Ordering Information

tacc lcc (mA) A .
ns) Adtive | Standoy Ordering Code Package Operation Range
150 30 0.1 AT28C64X-15DC 28D6 Commercial
AT28C64X-15FC 26F (0°C to 70°C)
AT28C64X-15JC 324
AT28C64X-15LC 32L
AT28C64X-15PC 28P6
AT28C64X-15SC 28S
150 45 0.1 AT28C64X-15DI 28D6 Industrial
AT28C64X-15FI 28F (-40°C to 85°C)
AT28C64X-15J 32J
AT28C64X-15L1 32L
AT28C64X-15PI 28P6
AT28C64X-158I 28S
AT28C64X-15DM 28D6 Military
AT28C64X-15FM 28F (-55°C to 125°C)
AT28C64X-15LM 32L
AT28C64X-15DM/883 28D6 Military/883C
AT28C64X-15FM/883 28F Class B, Fully Compliant
AT28C64X-15LM/883 32L (-55°C to 125°C)
200 30 0.1 AT28C64X-20DC 28D6 Commercial
AT28C64X-20FC 28F (0°C to 70°C)
AT28C64X-20JC 324
AT28C64X-20LC 32L
AT28C64X-20PC 28P6
AT28C64X-20SC 28S
200 45 0.1 AT28C64X-20DI 28D6 Industrial
AT28C64X-20F! 28F (-40°C to 85°C)
AT28C64X-20J! 32J
AT28C64X-20LI 32L
AT28C64X-20PI 28P6
AT28C64X-20SI 28S
AT28C64X-20DM 28D6 Military
AT28C64X-20FM 28F (-55°C to 125°C)
AT28C64X-20LM 32L
AT28C64X-20DM/883 28D6 Military/883C
AT28C64X-20FM/883 28F Class B, Fully Compliant
AT28C64X-20LM/883 32L (-55°C to 125°C)
250 30 0.1 AT28C64X-25DC 28D6 Commercial
AT28C64X-25FC 28F (0°C to 70°C)
AT28C64X-25JC 32J
AT28C64X-25LC 32L
AT28C64X-25PC 28P6
AT28C64X-25SC 28S
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Ordering Information

tacc lec (mA) . .

[ Adive | Standby Ordering Code Package Operation Range

250 45 0.1 AT28C64X-25DI 28D6 Industrial
AT28C64X-25F| 28F (-40°C to 85°C)
AT28C64X-25J1 32J
AT28C64X-25LI 32L
AT28C64X-25PI 28P6
AT28C64X-25SI 28S
AT28C64X-25DM 28D6 Military
AT28C64X-25FM 28F (-55°C to 125°C)
AT28C64X-25LM 32L
AT28C64X-25DM/883 28D6 Military/883C
AT28C64X-25FM/883 28F Class B, Fully Compliant
AT28C64X-25LM/883 32L (-55°C to 125°C)

300 45 0.1 AT28C64X-30DM/883 28D6 Military/883C
AT28C64X-30FM/883 28F Class B, Fully Compliant
AT28C64X-30LM/883 32L (-55°C to 125°C)

350 45 0.1 AT28C64X-35DM/883 28D6 Military/883C
AT28C64X-35FM/883 28F Class B, Fully Compliant
AT28C64X-35LM/883 32L (-55°C to 125°C)

450 45 0.1 AT28C64X-45DM/883 28D6 Military/883C
AT28C64X-45FM/883 28F Class B, Fully Compliant
AT28C64X-45LM/883 32L (-55°C to 125°C)

150 45 0.1 5962-87514 22 UX 32K Military/883C
5962-87514 22 XX 28D6 Class B, Fully Compliant
5962-87514 22 YX 32L (-55°C to 125°C)

200 45 0.1 5962-87514 21 UX 32K Military/883C
5962-87514 21 XX 28D6 Class B, Fully Compliant
5962-87514 21 YX 32L (-55°C to 125°C)

250 45 0.1 5962-87514 20 UX 32K Military/883C
5962-87514 20 XX 28D6 Class B, Fully Compliant
5962-87514 20 YX 32L (-55°C to 125°C)
5962-87514 20 ZX 28F

300 45 0.1 5962-87514 19 UX 32K Military/883C
5962-87514 19 XX 28D6 Class B, Fully Compliant
5962-87514 19 YX 32L (-55°C to 125°C)

350 45 0.1 5962-87514 18 UX 32K Military/883C
5962-87514 18 XX 2806 Class B, Fully Compliant
5962-87514 18 YX 32L (-55°C to 125°C)

Package Type

28D6 | 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)

28F 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)

32J 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)

32K 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad)

32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

28P6 | 28 Lead, 0.600" Wide Plastic Dual Inline Package (PDIP)

28S 28 Lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)
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Features
o Fast Read Access Time - 150ns
o Automatic Page Write Operation
Internal Address and Data Latches for 32 Bytes
Internal Control Timer
o Fast Write Cycle Times
Maximum Page Write Cycle Time: 2ms
1 to 32 Byte Page Write Operation
o Low Power Dissipation
80mA Active Current
100p.A CMOS Standby Current
e Direct Microprocessor Control
DATA Polling
o High Reliability CMOS Technology
Endurance: 10* or 10° Cycles
Data Retention: 10 years
Single 8V + 10% Supply
CMOS and TTL Compatible Inputs and Qutputs
JEDEC Approved Byte-Wide Pinout
Full Military, Commercial, and Industrial Temperature Ranges

Description
The AT28PC64 is a high-speed, low-power Electrically Erasable and Programmable Read
Only Memory. Its 64k of memory is organized as 8,192 words by 8 bits. Manufactured with
Atmel’s advanced non-volatile CMOS technology, the device offers access times to 150ns
with power dissipation of just 440mW. When the device is deselected the standby current
is less than 100p.A.

The AT28PC64 is accessed like a Static RAM for the read or write cycles without the need
for external components. The device contains a 32-byte page register to allow writing of up
to 32 bytes simultaneously. During a write cycle, the addresses and 1 to 32 bytes of data are
internally latched, freeing the address and data bus for other operations. Following the in-
itiation of a write cycle, the device will automatically write the latched data using an inter-
nal control timer. The end of a write cycle can be detected by DATA polling of I/O7. Once
the end of a write cycle has been detected a new access for a read or write can begin.

Atmel’s 28PC64 has additional features to ensure high quality and manufacturability. The
device utilizes internal error correction for extended endurance and improved data reten-
tion characteristics. The AT28PC64 also includes an extra 32 bytes of E°PROM for device
identification or tracking.

Pin Configurations

sy A T28P C64

64K (8K x 8)
Paged
CMOS
E?PROM

vod vz b e 5 Jos o
e 2 0w REERESE
As G 4 0 e PIN NAMES s
ad e b 31 A0 - A12 Addresses I
EM 0o CE Chip Enable e
ER 2 %7 OE Output Enable 11
1100 B voe WE Write Enable 2
1101 B yos -
vos D oe 1/O0 - 1/07 | Data Inputs/Outputs \ 4121817181920
GND b voa NC No Connect Vs 12 No34s

Note: PLCC package pins 1 and
17 are DON'T CONNECT.
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Block Diagram

DATA INPUTS/OUTPUTS

O /00 - 1/07
p—— ARRERANI
BE OE,CE | .| DATALATCH
=— AND WE
CE o BUFFERS
DEC(Y)DER 1 Y-GATING
. CELL
ADDRESS X | maTRIX
DECODER IDENTI:
FICATION
Operating Modes
MODE CE OE WE 1/0
Read ViL ViL Vi Doutr
Write® ViL ViH VIL DiN
Standby/Write Inhibit ViH xM X HighZ
Write Inhibit X X VH
Write Inhibit X ViL X
Output Disable X Vi X HighZ
Chip Erase ViL vu® ViL High Z

Notes: 1. X can be Vi, or VIH.

Device Operation

READ: The AT28PC64 is accessed like a Static RAM.
When CE and OE are low and WE is high, the data stored at
the memory location determined by the address pins is as-
serted on the outputs. The outputs are put in the high im-
pedance state whenever CE or OE is high. This dual line con-
trol gives designers flexibility in preventing bus contention.

WRITE: A low pulse on the WE or CE input with CE or
WE low (respectively) and OE high initiates a write cycle.
The address is latched on the falling edge of CE or WE,
whichever occurs last. The data is latched by the first rising
edge of CE or WE. Once a byte write has been started it will
automatically time itself to completion.

PAGE WRITE MODE: The page write operation of the
AT28PC64 allows one to 32 bytes of data to be loaded into
the device and then simultaneously written during the inter-
nal programming period. After the first data byte has been
loaded, successive bytes may be loaded in the same manner.
Each byte to be written must be loaded into the AT28PC64
within 150ps of the first byte. A5 to A12 determine the page
address. The page address must be valid during each high to
low transition of WE (or CE). A0 to A4 are used to specify
which bytes within the page are to be written. All bytes to be
written must share the same page address. The bytes may be
loaded in any order and may be altered within the same load
period. Only bytes which are specified for writing will be writ-
ten; unnecessary cycling of other bytes within the page does
not occur.

284 AT28PC64 pumsssssssssssss—

2. Refer to A.C. Programming Waveforms.

3. VH = 120 £ 0.5V.

DATA POLLING: The AT28PC64 features DATA Poll-
ing to indicate the end of a write cycle. During a byte or page
write cycle an attempted read of the last byte written will
result in the complement of the written data on 1/07. Once
the write cycle has been completed, true data is valid on all
outputs, and the next cycle may begin. DATA Polling may
begin at any time during the write cycle.

DATA PROTECTION: Hardware features protect
against inadvertent writes to the AT28PC64 in the following
ways: (a) Vce sense — if Vec is below 3.8V (typical) the write
function is inhibited. (b) Vcc power on delay— once Vec has
reached 3.8V the device will automatically time out Sms (typi-
cal) before allowing a write. (c) Write inhibit— holding any
one of OE low, CE high or WE high inhibits write cycles. (d)
Noise filter — pulses of less than 15ns (typical) on the WE or
CE inputs will not initiate a write cycle.

CHIP CLEAR: The contents of the entire memory of the
AT28PC64 may be set to the high state by the use of the CHIP
CLEAR operation. By setting CE low and OE to 12 volts, the
chip is cleared when a 10ms low pulse is applied to the WE
pin.

DEVICE IDENTIFICATION: An extra 32 bytes of
E°PROM memory are available to the user for device iden-
tification. By raising A9 to 12 + 0.5V and using address loca-
tions 1IFEOH to 1FFFH the additional bytes may be written
to or read from in the same manner as the regular memory
array.
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Absolute Maximum Ratings*

Temperature Under Bias......o.covevvunruenncc -55°C to +125°C *NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent damage to the

O, O,
Storage TeMPErature ..........ceeueeenrenerensnnees -65°Cto +150°C device. This is a stress rating only and functional operation
All Input Voltages of the device at these or any other conditions beyond those
(including N.C. Pins) indicated in the operational sections of this specification is
with Respect to Ground.........o.ecverreeerrsnnenne -0.6Vto +6.25V not implied. Exposure to absolute maximum rating condi-
All Output Voltages tions for extended periods may affect device reliability.
with Respect to Ground............ecenvnncnnas -0.6V to Vec +0.6V
Voltage on OE and A9
with Respect to Ground...........c.eeeeeeecenneeenne -0.6Vto +13.5V

D.C. and A.C. Operating Range

AT28PC64-15 AT28PC64-20 AT28PC64-25
Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C -125°C -55°C - 125°C -55°C - 125°C
VCC Power Supply 5V + 10% 5V = 10% 5V + 10%
D.C. Characteristics
Symbol Parameter Condition Min  Max Units
ILg Input Load Current VIN=0Vto Vcc+1V 10 wA
ILo Output Leakage Current Viio=0V to Vcc 10 WA
IsB1 Vcc Standby Current CMOS CE=Vcc-3V Com,, Ind. 100 WA
to Vec+1V Mil. 200 wA
IsB2 Vcc Standby Current TTL CE=20V to Vcc+1V 3 mA
Icc Vcc Active Current f=5MHz; IouT=0mA 80 mA
VIL Input Low Voltage 0.8 \'
ViH Input High Voltage 2.0 \
VoL Output Low Voltage IoL=2.1mA 4 \"%
VoH Output High Voltage Ioy =-400pA 24 v

Pin Capacitance (f=1MHz T=25°C) ©

Typ Max Units Conditions
CIN 4 6 pF VIN = 0V
Cout 8 12 pF Vour = 0V

‘ mEl@ 2.85



A.C. Characteristics "

AIET

AT28PC64-15 AT28PC64-20 AT28PC64-25
Symbol Parameter Min  Max Min  Max Min  Max Units
tacc  Address to Output Delay 150 200 250 ns
tcg®  CE to Output Delay 150 200 250 ns
tos®  OE to Output Delay 70 80 100 ns
tpr*>) OE or CE to Output Float 50 55 60 ns
toH Output Hold from OE, CE 0 ns
or Address, whichever
occurred first
A.C. Read Waveforms
ADDRESS ADDRESS VALID 1<
EE m
tCE —+
o tOE—
OE
~—tDF
t
tACC iOH
OUTPUT HIGH Z OUTPUT
VALID
Notes:
1. CL = 100pF.
2. CE may be delayed up to tacc - tcg after the address transition
without impact on tacc. .
3. OE may be delayed up to tcE - tog after the falling edge of CE without
impact on tcE or by tacc - toE after an address change without impact on tacc.
4. tpris specified from OE or CE whichever occurs first (CL. = 5pF).
5. This parameter is characterized and is not 100% tested.
Input Test Waveforms and Measurement Level Output Test Load
.oV
AC 3.0 AC 5.0V
DRIVING v 5L MERURE
LEVELS \ LEVEL 1.8k
OUTPUT
; 0.0V PIN
R 5 < ons 1.3k 100pF
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A.C. Write Characteristics

Symbol Parameter Min Typ Max Units
tAS,tOES Address, OE Set-up Time 0 ns
tAH Address Hold Time 50 ns
tcs Chip Select Set-up Time 0 ns
tcH Chip Select Hold Time 0 ns
twp Write Pulse Width (WE or CE) 100 1000 ns
tDs Data Set-up Time 50 ns
tDH,tOEH Data, OE Hold Time 0 ns
tpv Time to Data Valid 1 us
twc Write Cycle Time 1.0 2.0 ms

A.C. Write Waveforms - WE Controlled

OE S
tOES tOEH
ADDRESS ™+ 4
TIAS | — tAH
C_;E _ tCH \\
o "1CS |
WE ;] N
- tWPH
tWP
~— tDV tDS - ~— tDH
DATA IN -
e
A.C. Write Waveforms - CE Controlled
OE A
ADDRESS K
T
- 1AS™| |- tAH
WE —— tCH 9
s .
CE )I N
-— tWPH
twP
. DV —~tDS ~| |-— tDH
DATA IN T
tWC
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Page Mode Write Characteristics

Symbol Parameter Min Typ Max Units
twe Write Cycle Time 1 2.0 ms
tAS Address Set-up Time 0 ns
tAH Address Hold Time 50 ns
tDs Data Set-up Time 50 ns
tDH Data Hold Time 0 ns
twp Write Pulse Width 100 1000 ns
tBLC Byte Load Cycle Time 150 ns
tPLW Page Load Width 150 us
tWPH Write Pulse Width High 50 ns

Page Mode Write Waveforms

OE

& /ST

]

tBLC twP J—
~—{tDH
X (
tDS
b vy,
DATA o X ’
BYTE 0 BYTE 1 BYTE 2 BYTE 3 BYTE 30 BYTE 31 f—
. tPLW | !
| twe ‘

Note: A5 through A12 must specify the page address during each
high to low transition of WE (or CE).
OE must be high only when WE and CE are both low.

Chip Erase Waveforms

Vi

VIL
VH

Vi 1S tH
v
ts=tH=1 in. WE
S = tH wsec (min.) ViL
tw = 10msec (min.) n

Vy =12 + 0.5V
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Data Polling Characteristics @

Symbol Parameter Min Typ Max Units
{DH Data Hold Time 0 ns
tOEH OE Hold Time 0 ns
toR OE to Output Delay 50 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

DATA Polling Waveforms

CE ~N
__ tOEH
OE | ™ /T

tDH —
tOE tWR
/o7 HIGH Z

AO-A12 An An X An An An
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NORMALIZED SUPPLY CURRENT vs.

TEMPERATURE
N 13 N
(AN :
. \\\ 1
: 1.0 \\ :
d d
, o8 \\\ ,
c o8 T~ o
’ -55 -25 35 65 a5 125
Temperature (C)
NORMALIZED SUPPLY CURRENT vs.
ADDRESS FREQUENCY
N 11
':‘ 1.0
a /
: 0.9 /"/
: 0.8
d Vee = 5V
T = 25C
, o7
c
C o8
Frequency (MHz)
2-90
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NORMALIZED SUPPLY CURRENT vs.

SUPPLY VOLTAGE
1.4
1.2
1.0
0.8 /
0.6
4.50 4.75 5.00 525 5.50
Supply Voltage (V)




Ordering Information

tacc lcc (mA) . .
ns) Adive | Standby Ordering Code Package Operation Range
150 80 0.1 AT28PC64(E)-15DC 28D6 Commercial
AT28PC64(E)-15JC 32J (0°C to 70°C)
AT28PC64(E)-15LC 32L
AT28PC64(E)-15PC 28P6
AT28PC64-15W DIE
AT28PC64(E)-15DI 28D6 Industrial
AT28PC64(E)-15J1 32J (-40°C to 85°C)
AT28PC64(E)-15LI 32L
AT28PC64(E)-15PI 28P6
150 80 0.2 AT28PC64(E)-15DM 28D6 Military
AT28PC64(E)-15LM 32L (-55°C to 125°C)
AT28PC64(E)-15DM/883 28D6 Military/883C
AT28PC64(E)-15LM/883 321 Class B, Fully Compliant
(-55°C to 125°C)
200 80 0.1 AT28PC64(E)-20DC 28D6 Commercial
AT28PC64(E)-20JC 32J (0°C to 70°C)
AT28PC64(E)-20LC 32L
AT28PC64(E)-20PC 28P6
AT28PC64-20W DIE
AT28PC64(E)-20DI 28D6 Industrial
AT28PC64(E)-20J! 32J (-40°C to 85°C)
AT28PC64(E)-20LI 321
AT28PC64(E)-20PI 28P6
200 80 0.2 AT28PC64(E)-20DM 28D6 Military
AT28PC64(E)-20LM 32L (-55°C to 125°C)
AT28PC64(E)-20DM/883 28D6 Military/883C
AT28PC64(E)-20L.M/883 32L Class B, Fully Compliant
(-55°C to 125°C)
250 80 0.1 AT28PC64(E)-25DC 28D6 Commercial
AT28PC64(E)-25JC 32J (0°C to 70°C)
AT28PC64(E)-25L.C 32L
AT28PC64(E)-25PC 28P6
AT28PC64-25W DIE
AT28PC64(E)-25DI 28D6 Industrial
AT28PC64(E)-25J1 32J (-40°C to 85°C)
AT28PC64(E)-25L1 32L
AT28PC64(E)-25PI 28P6
250 80 0.2 AT28PC64(E)-25DM 28D6 Military
AT28PC64(E)-25LM 32L (-55°C to 125°C)
AT28PC64(E)-25DM/883 28D6 Military/883C
AT28PC64(E)-25L.M/883 32L Class B, Fully Compliant
(-55°C to 125°C)

ATMEL
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Ordering Information

tacc Icc (mA) . .
[ Adive | Standoy Ordering Code Package Operation Range
300 80 0.2 AT28PC64(E)-30DM/883 28D6 Military/883
AT28PC64(E)-30LM/883 32L Class B, Fully Compliant
(-55°C to 125°C)
350 80 0.2 AT28PC64(E)-35DM/883 28D6 Military/883
AT28PC64(E)-35L\M/883 32L Class B, Fully Compliant
(-55°C to 125°C)
200 80 0.2 5962-87514 09 UX 32K Military/883C
5962-87514 09 XX 28D6 Class B, Fully Compliant
5962-87514 09 YX 32L (-55°C to 125°C)
250 80 0.2 5962-87514 08 UX 32K Military/883C
5962-87514 08 XX 28D6 Class B, Fully Compliant
5962-87514 08 YX 32L (-55°C to 125°C)
300 80 0.2 5962-87514 07 UX 32K Military/883C
5962-87514 07 XX 28D6 Class B, Fully Compliant
5962-87514 07 YX 32L (-55°C to 125°C)
350 80 0.2 5962-87514 06 UX 32K Military/883
5962-87514 06 XX 28D6 Class B, Fully Compliant
5962-87514 06 YX 32L (-55°C to 125°C)
Package Type

28D6 | 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
324 32 Lead, Plastic J-Leaded Chip Carrier OTP (PLCC)

32K 32 Lead, Non-Windowed, Ceramic J-Leaded Quad Flat Package (Cerquad)
32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier OTP (LCC)

28P6 | 28 Lead, 0.600" Wide, Plastic Dual Inline Package OTP (PDIP)

w Die

Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 2ms
E High Endurance Option: Endurance = 100K Write Cycles
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Features

o Fast Read Access Time - 150ns
o Automatic Page Write Operation
Internal Address and Data Latches for 64 Bytes

Internal Control Timer
o Fast Write Cycle Times
Page Write Cycle Time: 3.0ms or 10ms maximum

1 to 64 Byte Page Write Operation

o Low Power Dissipation 256K (32K X 8)

80mA Active Current

200u.A CMOS Standby Current
e Hardware and Software Data Protection Paged
e DATA Polling for End of Write Detection CMOS

High Reliability CILIIOS Technology 2
Endurance: 10% or 10° Cycles
Data Retention: 10 years E PROM
Single 5V + 10% Supply
CMOS and TTL Compatible Inputs and Outputs
JEDEC Approved Byte-Wide Pinout
Full Military, Commerecial, and Industrial Temperature Ranges

Description

The AT28C256 is a high-performance Electrically Erasable and Programmable Read Only
Memory. Its 256k of memory is organized as 32,768 words by 8 bits. Manufactured with
Atmel’s advanced non-volatile CMOS technology, the device offers access times to 150ns
with power dissipation of just 40mW. When the device is deselected, the CMOS standby
current is less than 200p.A.

The AT28C256 is accessed like a Static RAM for the read or write cycle without the need
for external components. The device contains a 64-byte page register to allow writing of up
to 64 bytes simultaneously. During a write cycle, the addresses and 1 to 64 bytes of data are
internally latched, freeing the address and data bus for other operations. Following the in-
itiation of a write cycle, the device will automatically write the latched data using an inter-
nal control timer. The end of a write cycle can be detected by DATA polling of I/O7. Once
the end of a write cycle has been detected a new access for a read or write can begin.

Atmel’s 28C256 has additional features to ensure high quality and manufacturability. The
device utilizes internal error correction for extended endurance and improved data reten-
tion characteristics. An optional software data protection mechanism is avaxlable to guard
against inadvertent writes. The device also includes an extra 64 bytes of E’PROM for
device identification or tracking.

Pin Configurations

A7 A4 VCC A13

g %‘3 PIN NAMES A12 N

B A1 A0 - Al14 Addresses AR o)

P A CE Chip Enable 8

o g“‘s‘ 9-—E Output Enable :

b Ato WE Write Enable 2

B ¢ | /OO - ¥O7 | Data Inputs/Qutputs u

P vos NC No Connect 13

é :/& ) 14151617181920
1103 o's 1 EGNgC 345

Note: PLCC package pins 1 and
17 are DON'T CONNECT.
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Block Diagram
DATA INPUTS/OUTPUTS
vee ——
GND 1/00 - 1/07
—— [RRRRRRA
OF OE,CE | [ DATALATCH
OE AND WE
WE —— — . |INPUT/OUTPUT
2= LOGIC
CE — BUFFERS
_ Y S
DECODER |— Y‘?:ETG
AooREss | — X ~ | maTRIX
DECODER TDENTT-
FICATION

Device Operation

READ: The AT28C256 is accessed like a Static RAM.
When CE and OE are low and WE is high, the data stored at
the memory location determined by the address pins is as-
serted on the outputs. The outputs are put in the high im-
pedance state whenever CE or OE is high. This dual line con-
trol gives designers flexibility in preventing bus contention.

WRITE: Alow pulse on the WE or CE input with CE or WE
low (respectlvely) and OE high initiates a write e cycle. The ad-
dress is latched on the falling edge of CE or WE, whichever
occurs last. The data is latched by the first rising edge of CE
or WE. Once a byte write has been started it will automatical-
ly time itself to completion.

PAGE WRITE MODE: The page write operation of the
AT28C256 allows one to 64 bytes of data to be loaded into the
device and then simultaneously written during the internal
programming period. After the first data byte has been loaded
into the device successive bytes may be loaded in the same -
manner. Each new byte to be written must have its high to low
transition on WE (or CE) within 1505 of the low to high tran-
sition of WE (or CE) of the preceding byte. If a high to low
transition is not detected within 150us of the last low to high
transition, the load period will end and the internal program-
ming period will start. A6 to A14 specify the page address. The
page address must be valid during each high to low transition
of WE (or CE). A0 to A5 are used to specify which bytes
within the page are to be written. The bytes may be loaded in
any order and may be changed within the same load period.
Only bytes which are specified for writing will be written; un-
necessary cycling of other bytes within the page does not
occur.

DATAPOLLING: The AT28C256 features DATA Polling
to indicate the end of a write cycle. During a byte or page write
cycle an attempted read of the last byte written will result in
the complement of the written data on I/O7. Once the write
cycle has been completed, true data is valid on all outputs, and
the next cycle may begin. DATA Polling may begin at any time
during the write cycle.

2-94 AT28C256 mum———

TOGGLE BIT: In addition to DATA Polling the
AT28C256 provides another method for determining the end
of a write cycle. During a write operation, successive attempts
to read data from the device will result in 1/06 toggling be-
tween one and zero. Once the write has completed, /06 will
stop toggling and valid data will be read. Examining the toggle
bit may begin at any time during the write cycle.

HARDWARE DATAPROTECTION: Hardware features
protect against inadvertent writes to the AT28C256 in the fol-
lowing ways: (a) Vcc sense — if Ve is below 3.8V (typical) the
write function is inhibited. (b) Vcc power on delay— once Ve
has reached 3.8V the device will automatically time out 5ms
(typical) before allowing a write. (c) Write inhibit— holding
any one of OE low, CE high or WE high inhibits write cycles.
(d) Noise filter — pulses of less than 15ns (typical) on the WE
or CE inputs will not initiate a write cycle.

SOFTWARE DATA PROTECTION: A software control-
led data protection feature is available on the AT28C256.
Once the software protection is enabled a software algorithm
must be issued to the device before a write may be performed.
The software protection feature may be enabled or disabled
by the user; when shipped from Atmel, the software data
protection feature is disabled. To enable the software data
protection, a series of three write commands to specific ad-
dresses with specific data must be performed. After the
software data protection is enabled the same three write com-
mands must begin each write cycle in order for the writes to
occur. All software write commands must obey the page write
timing specifications. Once set, the software data protection
feature remains active unless its disable command is issued.
Power transitions will not reset the software data protection
feature, but the software feature will guard against inadvertent
writes during power transitions.

DEVICE IDENTIFICATION: An extra 64 bytes of
E’PROM memory are available to the user for device iden-
tification. By raising A9 to 12 =+ 0.5V and using address loca-
tions 7FCOH to 7FFFH the additional bytes may be written to
or read from in the same manner as the regular memory array.
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Absolute Maximum Ratings*

Temperature Under Bias .......ceccu... ... -55°C to +125°C *NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent damage to the

0 O,
Storage Temperature =+765°Cto +150°C device. This is a stress rating only and functional operation
All Input Voltages of the device at these or any other conditions beyond those
(including N.C. Pins) indicated in the operational sections of this specification is
with Respect to Ground ........eevveveeenreeseennne -0.6V to +6.25V not implied. Exposure to absolute maximum rating condi-

tions for extended periods may affect device reliability.
All Output Voltages fons forexte periods maya y

with Respect to Ground ..........cvevevcenee -0.6V to Vcc +0.6V
Voltage on OE and A9
with Respect to Ground ..........cvceecuvcnvincanes -0.6V to +13.5V

D.C. and A.C. Operating Range
AT28C256-15__ AT28C25620 ___ AT28C256-25____ AT28C256-35

Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C-125°C -55°C - 125°C -55°C - 125°C -55°C - 125°C
VCC Power Supply 5V+10% 5V+10% 5V+10% 5V+10%

Operating Modes

MODE CE OE WE /0

Read ViL Vi Vi Dour

Write® VIL Vin VIL DN

Standby/Write Inhibit Vin xM X High Z

Write Inhibit X X VIiH

Write Inhibit X VIL X

Output Disable X VIH X High Z

Chip Frase VIL v viL High Z
Notes: 1. X can be Vi, or VIH. 2. Refer to A.C. Programming Waveforms. 3. VH = 12.0 = 0.5V.

D.C. Characteristics

Symbol Parameter Condition Min  Max Units
11 Input Load Current VIN=0V to Vcc+1V 10 BA
ILo Output Leakage Current Viyo=0V to Vcc 10 LA
Ise1  Vcc Standby Current CMOS CE=Vcc-3Vto Vec+1V  Com,,Ind. 200 WA
Mil, 300 LA
Is2  Vcc Standby Current TTL CE=2.0VtoVcc+1V 3 mA
Icc Vcc Active Current f=5MHz; IouT =0mA 80 mA
Vi Input Low Voltage 0.8 \%
ViH Input High Voltage 20 \"%
VoL  Output Low Voltage IoL=2.1mA 45 \Y
Vou  Output High Voltage IoH =-400pA 2.4 \

Pin Capacitance (f=1MHz T=25°C) ¢

Typ Max Units Conditions
CIN 4 6 pF VIN = 0V
Cout 8 12 pF Vour = 0V
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AT28C256-15 AT28C256-20 AT28C256-25 AT28C256-35

A.C. Read Characteristics

Symbol Parameter Min Max Min Max Min Max Min Max . Units
tacc . Address to Output Delay 150 200 250 350 ns
tcg®  CE to Output Delay 150 200 250 350 s
tos®  OE to Output Delay 0 70 0 80 0 100 0 100  ns
tpr®®  CE or OE to Output Float 0 50 0 55 0 60 0 70 ns
toH Output Hold from OE, CE 0 0 0 0 ns

or Address, whichever

occurred first

A.C. Read Waveforms
ADDRESS ADDRESS VALID  <_

CE \ﬁ

tCE ——f
__ B tOE—]
OE N

l-—tDF
OUTPUT HIGH Z OUTPUT
VALID

Notes:
1. CE may be delayed up to tacc - tc after the address transition
without impact on tacc.
2. OE may be delayed up to tcE - tog after the falling edge of CE without
impact on tcg or by tacc - toE after an address change without impact on tacc.
3. tpris specified from OE or CE whichever occurs first (CL = 5pF).
4. This parameter is characterized and is not 100% tested.

Input Test Waveforms and Measurement Level Output Test Load
3.0V
a A 5.0V
DRIVING 1.5V MEASURE-
LEVELS LEVEL 1.8k
0.0V ouTPUT
1.3k 100pF

R, tF < 5ns
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A.C. Write Characteristics

Symbol Parameter _ Min Typ Max Units
tAS,{OES Address, OE Set-up Time 0 ns
tAH Address Hold Time 50 ns
tcs Chip Select Set-up Time 0 ns
tcH Chip Select Hold Time 0 ns
twp Write Pulse Width (WE or CE) 100 ns
tDs Data Set-up Time 50 ns
tpitogH  Data, OE Hold Time 0 ns
tpv Time to Data Valid NRY
twc Write Cycle Time AT28C256 10 ms
AT28C256F 3.0 ms
Note: 1. NR = No Restriction
A.C. Write Waveforms - WE Controlled
OE L
tOES tOEH
ADDRESS
TIAS 7| L—tAH
CE tCH
"1cs | |
WE J@Y
~——tWPH
tWP
DATA IN

A.C. Write Waveforms - CE Controlled

~——tDV —\I‘tDS - ~—1tDH ‘—]

OE S

tOES tOEH
ADDRESS

tAS . tAH
WE B tCH
_ "iCS |
CE

~—tWPH M
twP

DATA IN

AIMEL

~—tDV TtDS -~ (~—tDH ——:}
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Page Mode Write Characteristics

Symbol Parameter Min Typ Max Units
twe Write Cycle Time AT28C256 10 ms
AT28C256F 3.0 ms
tAs Address Set-up Time 0 ns
tAH Address Hold Time 50 ns
tDS Data Set-up Time 50 ns
tDH Data Hold Time 0 ns
twp Write Pulse Width 100 ns
tBLC Byte Load Cycle Time 150 WS
tWPH Write Pulse Width High 50 ns

Page Mode Write Waveforms

|

i

o]
m

WP
o S
. DA
XX
tDS -
H
D AT A VALID
><z¢12 [} BYTE 1 BYTE 2 BYTE 3 BYTE 62 BYTE 63 /_
L.tWC“.J

Note: A6 through A14 must specify the page address during each
high to low transition of WE (or CE).
OE must be high only when WE and CE are both low.

Chip Erase Waveforms

VIH S
CE
VIL
VH
OE
VIH S tH
VIH
WE
ts =ty = Spsec (min.) VIL
tw = 10msec (min.) tW
VH = 12 + 0.5V
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Software Data Protection

Software Data Protection

. 1 N . 1
Enable Algorithm Disable Algorithm
LOAD DATA AA LOAD DATA AA
T0
ADDRESS 5555 ADDRESS 5555
i {
LOAD DATA 55 LOAD DATA 55
T0
ADDRESS 2AAA ADDRESS 2AAA
] 1
LOAD DATA AD LOAD DATA 80
T0 10
ADDRE?S 5555 WRITES ENABLED® ADDRE?S 5555
LOAD DATA XX LOAD DATA AA
T0 TO
ANY ADDRESS® ADDRESS 5555
I {
LOAD LAST BYTE LOAD DATA 55
TO TO0
LAST ADDRESS ADDRESS 2AAA
|
ENTER DATA LOAD DATA 20
PROTECT STATE 10
Notes: ADDRESS 5555 EXTDATA
1. DataFormat: [/O7 - /OO (Hex); - L — PROTECT STATE
Address Format: Al14 - A0 (Hex). T0
2. Write Protect state will be activated at end of write ANY ADDRESS!
even if no other data is loaded. ]
3. Write Protect state will be deactivated at end of LOAD LAST BYTE
write period even if no other data is loaded.
4. 1to 64 bytes of data may be loaded. LAST ADDRESS
Software Protected Write Cycle Waveforms
_ P
OE
/4_..

E /NSNS T

- R % , tBLC H Dy
WE tAS I\E\Aj
tAH  =—tDH v
AO-AS re ooress X o
5555 2AAA 5555 /;
AB-A14 PAGE ADDRESS )
DS o
DATA X m - o X D G
BYTE 0 BYTE 82 BYTE 63
FtwWC—

Notes: A6 through A14 must specify the page address during each high to

low transition of WE (or CE) after the software code has been entered.

OE must be high only when WE and CE are both low.

AINEL
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Data Polling Characteristics
Symbol Parameter Min Typ Max Units
tDH Data Hold Time 0 ns
tOEH OE Hold Time 0 ns
tOE OE to Output Delay 100 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

DATA Polling Waveforms
WE
CE SN NN\
. tOEH
OE ™ /N

tDH —
tOE tWR
/07 HIGH Z

AO-A14 An An X An An > An

/

Toggle Bit Characteristics

Symbol Parameter Min Typ Max Units
tDH Data Hold Time 10 ns
tOEH OE Hold Time 10 ns
tOE OE to Output Delay 100 ns
tOEHP OE High Pulse 150 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

Toggle Bit Waveforms

Notes: 1. Toggling either OF or CE or both OE and CE will operate toggle bit.
2. Beginning and ending state of I/O6 will vary.
3. Any address location may be used but the address should not vary.
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Qe N-~—-—-9»3 ~02Z

00—

aenN— -2 3 ~o02Z

o0 -

NORMALIZED SUPPLY CURRENT vs.

TEMPERATURE
1.2 N
1.4 \\
1.0 \
\\
0.9 M.
08
5 5 35 65

Temperature (C)

NORMALIZED SUPPLY CURRENT vs.
ADDRESS FREQUENCY

0.9

0.8

0.7

Vee = 5V
T =25C

0.6

Frequency (MHz)

NORMALIZED SUPPLY CURRENT vs.

SUPPLY VOLTAGE

N 14
-
| /
i
2 1.0
d o /
i
Cc
(o}

0'64.50 4,75 5.00 5.25 5.50

Supply Voltage (V)
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Ordering Information

AMEL

®

tacc lcc (mA) ) .

[ Adive | Standby Ordering Code Package Operation Range

150 80 0.2 AT28C256(E,F)-15DC 28D6 Commercial
AT28C256(E,F)-15FC 28F (0°C to 70°C)
AT28C256(E,F)-15JC 32J
AT28C256(E,F)-15LC 320
AT28C256(E,F)-15PC 28P6
AT28C256(E,F)-15UC 28U
AT28C256-15W DIE
AT28C256(E,F)-15DI 28D6 Industrial
AT28C256(E,F)-15F! 28F (-40°C to 85°C)
AT28C256(E,F)-15JI 32J
AT28C256(E,F)-15Ll 32L
AT28C256(E,F)-15P! 28P6
AT28C256(E,F)-15Ul 28U

150 80 0.3 AT28C256(E,F)-15DM 28D6 Military
AT28C256(E,F)-15FM 28F (-55°C to 125°C)
AT28C256(E,F)-15LM 32L
AT28C256(E,F)-15UM 28U
AT28C256(E,F)-15DM/883 28D6 Military/883C
AT28C256(E,F)-15FM/883 28F Class B, Fully Compliant
AT28C256(E,F)-15LM/883 32L (-55°C to 125°C)
AT28C256(E,F)-15UM/883 28U

200 80 0.2 AT28C256(E,F)-20DC 28D6 Commercial
AT28C256(E,F)-20FC 28F (0°C to 70°C)
AT28C256(E,F)-20JC 32J
AT28C256(E,F)-20LC 32L
AT28C256(E,F)-20PC 28P6
AT28C256(E,F)-20UC 28U
AT28C256-20W DIE
AT28C256(E,F)-20DI 28D6 Industrial
AT28C256(E,F)-20F! 28F (-40°C to 85°C)
AT28C256(E,F)-20JI 32J
AT28C256(E,F)-20Ll 32
AT28C256(E,F)-20P! 28P6
AT28C256(E,F)-20U1 28U

200 80 0.3 AT28C256(E,F)-20DM 28D6 Military
AT28C256(E,F)-20FM 28F (-55°C to 125°C)
AT28C256(E,F)-20LM 32L
AT28C256(E,F)-20UM 28U
AT28C256(E,F)-20DM/883 28D6 Military/883C
AT28C256(E,F)-20FM/883 28F Class B, Fully Compliant
AT28C256(E,F)-20LM/883 32L (-55°C to 125°C)
AT28C256(E,F)-20UM/883 28U
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Ordering Information

tacc Icc (mA) . )

ns) Adive | Standby Ordering Code Package Operation Range

250 80 0.2 AT28C256(E,F)-25DC 28D6 Commercial
AT28C256(E,F)-25FC 28F (0°C to 70°C)
AT28C256(E,F)-25JC 32J
AT28C256(E,F)-25L.C 32L
AT28C256(E,F)-25PC 28P6
AT28C256(E,F)-25UC 28U
AT28C256-25W DIE
AT28C256(E,F)-25DI 28D6 Industrial
AT28C256(E,F)-25FI 28F (-40°C to 85°C)
AT28C256(E,F)-25JI 32J
AT28C256(E,F)-25LI 32L
AT28C256(E,F)-25PI 28P6
AT28C256(E,F)-25Ul 28U

250 80 0.3 AT28C256(E,F)-25DM 28D6 Military
AT28C256(E,F)-25FM 28F (-55°C to 125°C)
AT28C256(E,F)-25LM 32L
AT28C256(E,F)-25UM 28U
AT28C256(E,F)-25DM/883 28D6 Military/883C
AT28C256(E,F)-25FM/883 28F Class B, Fully Compliant
AT28C256(E F)-25LM/883 32L (-55°C to 125°C)
AT28C256(E,F)-25UM/883 28U

300 80 0.3 AT28C256(E,F)-30DM/883 28D6 Military/883C
AT28C256(E,F)-30FM/883 28F Class B, Fully Compliant
AT28C256(E,F)-30LM/883 32L (-55°C to 125°C)
AT28C256(E,F)-30UM/883 28U

350 80 0.3 AT28C256(E,F)-35DM/883 28D6 Military/883C
AT28C256(E,F)-35FM/883 28F Class B, Fully Compliant
AT28C256(E,F)-35LM/883 32L (-55°C to 125°C)
AT28C256(E,F)-35UM/883 28U

150 80 0.35 5962-88525 07 XX 28D6 Military/883C
5962-88525 07 YX 32L Class B, Fully Compliant
5962-88525 07 ZX 28F (-55°C to 125°C)
5962-88525 06 XX 28D6 Military/883C
5962-88525 06 YX 32L Class B, Fully Compliant
5962-88525 06 ZX 28F (-55°C to 125°C)

200 80 0.35 5962-88525 04 UX 28U Military/883C
5962-88525 04 XX 28D6 Class B, Fully Compliant
5962-88525 04 YX 32L (-55°C to 125°C)
5962-88525 04 ZX 28F

250 80 0.35 5962-88525 03 UX 28U Military/883C
5962-88525 03 XX 28D6 Class B, Fully Compliant
5962-88525 03 YX 32L (-55°C to 125°C)
5962-88525 03 ZX 28F
5962-88525 05 XX 28D6 Military/883C
5962-88525 05 YX 32L Class B, Fully Compliant
5962-88525 05 ZX 28F (-55°C to 125°C)

AIME
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Ordering Information

tacc lcc (mA) . .

(ns) Adive | Standoy Ordering Code Package Operation Range

300 80 0.35 5962-88525 02 UX 28U Military/883C
5962-88525 02 XX 28D6 Class B, Fully Compliant
5962-88525 02 YX 32L (-55°C to 125°C)
5962-88525 02 ZX 28F

350 80 0.35 5962-88525 01 UX 28U Military/883C
5962-88525 01 XX 28D6 Class B, Fully Compliant
5962-88525 01 YX 32L (-55°C to 125°C)
5962-88525 01 ZX 28F

Package Type

28D6 | 28 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
28F 28 Lead, Non-Windowed, Ceramic Bottom-Brazed Flat Package (Flatpack)
32J 32 Lead, Plastic J-Leaded Chip Carrier (PLCC)

32L 32 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

28P6 | 28 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

28U 28 Pin, Ceramic Pin Grid Array (PGA)

W Die
Options
Blank | Standard Device: Endurance = 10K Write Cycles; Write Time = 10ms
E High Endurance Option: Endurance = 100K Write Cycles
F Fast Write Option: Write Time = 3ms
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Features

o Fast Read Access Time - 120ns ‘
¢ Automatic Page Write Operation i
Internal Address and Data Latches for 64 Bytes i

Internal Control Timer
o Fast Write Cycle Times
Page Write Cycle Time: 10ms maximum

1 to 64 Byte Page Write Operation
o Low Power Dissipation 1 M eg ab.t

100mA Active Current

5mA Standby Current (1 28K x 8)

¢ Hardware and Software Data Protection

DATA Polling for End of Write Detection
High Reliability CMOS Technology Paged CMOS

Endurance: 10,000 cycles EZPROM

Data Retention: 10 years
Single 5V + 10% Supply
CMOS and TTL Compatible Inputs and Outputs MOdUIe
JEDEC Approved Byte-Wide Pinout
Full Military, Commercial, and Industrial Temperature Ranges

LN ]

Description

The AT28MCO010 is a high-performance Electrically Erasable and Programmable Read
Only Memory. Its 1 MBit of memory is organized as 131,072 words by 8 bits. Manufac-
tured with Atmel’s advanced non-volatile CMOS technology, the device offers access
times to 120ns with power dissipation of just 550mW. When the device is deselected, the
CMOS standby current is typically less than 100p.A.

The AT28MCO010 is accessed like a Static RAM for the read or write cycle without the
need for external components. The device contains a 64-byte page register to allow writ-
ing of up to 64 bytes simultaneously. During a write cycle, the addresses and 1 to 64 bytes
of data are internally latched, freeing the address and data bus for other operations. Fol-
lowing the initiation of a write cycle, the device will automatically write the latched data
using an internal control timer. The end of a write cycle can be detected by DATA poll-
ing of I/07. Once the end of a write cycle has been detected a new access for a read or
write can begin.

Atmel’s 28MC010 has additional features to ensure high quality and manufacturability.
The device utilizes internal error correction for extended endurance and improved data
retention characteristics. An optional software data protection mechanism is available to
guard against inadvertent writes.

Pin Configurations

ned 1 32 b vee
Aeg 2 3 b we PIN NAMES
3 30 NC

ﬂgg 4 29 é Al4 A0 - Al16 Addresses
A7.O g gg g 2;3 CE Chip Enable
A6 O OF

asd 7 26 5 A9 OE Out!:)ut Enable
A4 T 8 25 b A1 WE Write Enable
A3 g 9 24 0 OE 1/00 - 1/O7 | Data Inputs/Outputs
A2 g0 Bpaw NC Nor()ionnectp
Aargn 22 0 CE

A0 O 12 21 o Yo7

1100 o 13 20 O 1/06

¥O1 g 14 19 [ /05

/02 4 15 18 o /04

GND 4 16 17 b /03
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Block Diagram

DATA INPUTS/OUTPUTS

éﬁg — /00 - 1/07
— Tttt
58 OE,CE | .| DATALATCH
OE ——— 1 ANDWE
WE — . — . |INPUT/OUTPUT
WE LOGIC
CE — BUFFERS
— Y .
DECODER | — | Y-GATING
ADDRESS | —— X —|  CELL
INPUTS .| MATRIX
DECODER DENTE
FICATION

Device Operation

READ: The AT28MCO010 is accessed like a Static RAM.
When CE and OE are low and WE is high, the data stored at
the memory location determined by the address pins is as-
serted on the outputs. The outputs are put in the high im-
pedance state whenever CE or OE is high. This dual line con-
trol gives designers flexibility in preventing bus contention.

WRITE: A low pulse on the WE or CE input with CE or
WE low (respectively) and OE high initiates a write cycle.
The address is latched on the falling edge of CE or WE,
whichever occurs last. The data is latched by the first rising
edge of CE or WE. Once a byte write has been started it will
automatically time itself to completion.

PAGE WRITE MODE: The page write operation of the
AT28MC010 allows one to 64 bytes of data to be loaded into
the device and then simultaneously written during the inter-
nal programming period. After the first data byte has been
loaded into the device successive bytes may be loaded in the
same manner. Each new byte to be written must have its high
to low transition on WE (or CE) within 150y of the low to
high transition of WE (or CE) of the preceding byte. If a high
to low transition is not detected within 150ps of the last low
to high transition, the load period will end, and the internal
programming period will start. A6 to Al6 specify the page
address. The page address must be valid during each high to
low transition of WE (or CE). A0 to AS are used to specify
which bytes within the page are to be written. The bytes may
be loaded in any order and may be changed within the same
load period. Only bytes which are specified for writing will be
written; unnecessary cycling of other bytes within the page
does not occur.

DATA POLLING: The AT28MCO010 features DATA
Polling to indicate the end of a write cycle. During a byte or
page write cycle an attempted read of the last byte written will
result in the complement of the written data on I/O7. Once
the write cycle has been completed, true data is valid on all
outputs and the next cycle may begin. DATA Polling may
begin at any time during the write cycle.

2-106

TOGGLE BIT: In addition to DATA Polling the
AT28MCO010 provides another method for determining the
end of & write cycle. During a write operation, successive at-
tempts to read data from the device will result in I/O6 tog-
gling between one and zero (A15 and A16 must address the
page being written). Once the write has completed, I/O6 will
stop toggling, and valid data will be read. Examining the tog-
gle bit may begin at any time during the write cycle.

HARDWARE DATA PROTECTION: Hardware fea-
tures protect against inadvertent writes to the AT28MC010
in the following ways: (a) Vcc sense— if Vcce is below 3.8V
(typical) the write function is inhibited (b) Vcc power on
delay— once Vcc has reached 3.8V the device will automati-
cally time out 5ms (typical) before allowing a write (c) Write
inhibit — holding any one of OFE low, CE high or WE high in-
hibits write cycles (d) Noise filter — pulses of less than 15ns
(typical) on the WE or CE inputs will not initiate a write
cycle.

SOFTWARE DATA PROTECTION: A software con-
trolled data protection feature is available on the
AT28MCO010. Once the software protection is enabled a
software algorithm must be issued to the device before a write
may be performed. The software protection feature may be
enabled or disabled by the user; when shipped from Atmel,
the software data protection feature is disabled. To enable
the software data protection, a series of three write com-
mands to specific addresses with specific data must be per-
formed. After the software data protection is enabled the
same three write commands must begin each write cycle in
order for the writes to occur. All software write commands
must obey the page write timing specifications. Once set, the
software data protection feature remains active unless its dis-
able command is issued. Power transitions will not reset the
software data protection feature, but the software feature will
guard against inadvertent writes during power transitions.

AT28MCO010 pu——




Absolute Maximum Ratings*

Temperature Under Bias -55°Cto +125°C

e A T28MCO010

*NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent damage to the

O, 0,
Storage Temperature 65°Cto +150°C device. This is a stress rating only and functional operation
All Input Voltages of the device at these or any other conditions beyond those
(including N.C. Pins) indicated in the operational sections of this specification is
with Respect to Ground.......eeemeeeesereenns -0.6Vto +6.25V not implied. Exposure to absolute maximum rating condi-
tions for extended periods may affect device reliability.

All Output Voltages

with Respect to Ground..........ccriecinenes -0.6V to Vcc+0.6V

D.C. and A.C. Operating Range

AT28MC010-12 AT28MC010-15 AT28MC010-20  AT28MC010-25
Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C-125°C -55°C - 125°C -55°C - 125°C -55°C - 125°C
VCC Power Supply 5V = 10% 5V £ 10% 5V *10% 5V *= 10%
Operating Modes
MODE CE OE WE /O
Read ViL VIL Vid Dout
Write™ VIL Vig ViL Din
Standby/Write Inhibit Vin xM X High Z
Write Inhibit X X ViH
Write Inhibit X Vi, X
Output Disable X Vg X High Z
Notes: 1. X canbe Vi or Vig. 2. Refer to A.C. Programming Waveforms.
D.C. Characteristics
Symbol Parameter Condition Min  Max Units
Iy Input Load Current VIN=0V to Vcc+1V 20 pA
ILo Qutput Leakage Current Viio=0V to Vcc 20 BA
IsB1 Vcc Standby Current CMOS CE=Vce-3Vto Vec+ 1V 5 mA
IsB2 Vcc Standby Current TTL CE=20VtoVcc+1V 8 mA
Icc Vcc Active Current f=5MHz; IouT=0mA 100 mA
@zov,ﬁ=WE=Vcc
ViL Input Low Voltage 0.8 v
VIH Input High Voltage 20 \'%
VoL Output Low Voltage IoL=2.1mA 45 \
VoH Output High Voltage IoH=-400u.A 2.4 \%
. . 4
Pin Capacitance (f=1MHz T=25°C) ¢
Typ Max Units Conditions
CiN 20 40 pF VIN = 0V
Cout 20 40 pF Vour = 0V
ATMEL 2107
Y -
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A.C. Read Characteristics

AT28MC010-12  AT28MC010-15 AT28MC010-20 AT28MC010-25
Symbol Parameter ) Min Max Min Max Min Max Min Max  Units
tacc  Address to Output Delay 120 150 200 250 ns
e TEto Output Delay 120 150 200 250 ns
toe®  OE to Output Delay 0 60 0 70 0 80 0 100 s
tDF(3’4) CE or OE to Output Float 0 50 0 55 0 60 0 70 ns
toH Output Hold from OE, CE 0 0 0 0 ns
or Address, whichever
occurred first
A.C. Read Waveforms
ADDRESS ADDRESS VALID
CE \1—
tCE —
__ I tOE—
OE
-—tDF
t
tACC tOH
OUTPUT HIGH Z OUTPUT
VALID
Notes:
1. CE may be delayed up to tacc - tcg after the address transition without
impact on tacc. —
2. OE may be delayed up to tcE - tog after the falling edge of CE without
impact on tCE or by tAcc - toE after an address change without impact on tacc.
3. tpris specified from OE or CE whichever occurs first (CL = SpF).
4. This parameter is characterized and is not 100% tested.
Input Test Waveforms and Measurement Level Output Test Load
v 5.0V
3.0
AC pd AC
MEASURE- 1.8k
DRIVING MENT
LEVELS OUTPUT
LEVEL PIN
0.0v
1.3k 100pF

tR, tF < 5ns
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A.C. Write Characteristics

Symbol Parameter Min Typ Max Units
tAS,lOES Address, OE Set-up Time 10 ns
tan’? Address Hold Time 100 ns
tcs Chip Select Set-up Time 0 ns
tcH Chip Select Hold Time 0 ns
twp Write Pulse Width (WE or CE) 150 ns
tDs Data Set-up Time 100 ns
tDH,{OEH Data, OE Hold Time 10 ns
tpv Time to Data Valid NR®

twe Write Cycle Time 5.0 10 ms

Note: 1. A15and A16 must remain valid throughout the WE or CE low pulse.

2. NR = No Restriction

A.C. Write Waveforms - WE Controlled

OE S

tOES tOEH
ADDRESS X
B TIAS | —tAH
CE tCH

"tcs | |
—— V-
WE J

~——tWPH
tWP

DATA IN

~——tDV ‘:FtDS -

[~—tDH ‘J

A.C. Write Waveforms - CE Controlled

OE A

tOES tOEH
ADDRESS X
L TtAS | —tAH
WE tCH
_ s ,
CE

- tWPH M
twP

DATA IN

~—tDV TtDS -

‘ mEl@) 2-109
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Page Mode Write Characteristics

Symbol Parameter Min Typ Max Units
twe Write Cycle Time 5 10 ms
tAS Address Set-up Time 10 ns
tan?) Address Hold Time 100 ns
tDs Data Set-up Time 50 ns
tDH Data Hold Time 10 ns
twp Write Pulse Width 150 ns
tBLC Byte Load Cycle Time 150 s
twPH Write Pulse Width High 100 ns
(DW Delay to Next Write 0 ns

Note: 1. A15and A16 must remain valid throughout the WE or CE low pulse.

Page Mode Write Waveforms

—O'—E 7 /
ETN NN\ NSNS
tWP, tWPH tBLC
we SV Waa W Wannes
tAH ~—tDH
] -
7 —
/;
/;

VALID
DATA__ X2 X XX
BYTE O BYTE 1 BYTE 2 BYTE 3 BYTE 62 BYTE 63

AO-A5

Note: A6 through A16 must specify the page address during each high
to low transition of WE (or CE).
OE must be high only when WE and CE are both low.
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Software Data Protection

Software Data Protection

. 15,6 . . 15,6
Enable Algorithm ¢ Disable Algorithm “*°
LOAD DATA AA LOAD DATA AA
TO
ADDRESS 5555 ADDRESS 5555
{ {
LOAD DATA 55 LOAD DATA 55
T0 TO
ADDRESS 2AAA ADDRESS 2AAA
{ !
LOAD DATA A0 LOAD DATA 80
ADDRE‘SS 5555 WRITES ENABLED® ADDRESLS 5555
LOAD DATA XX LOAD DATA AA
T0
ANY ADDRESS! ADDRESS 5555
I 1
LOAD LAST BYTE LOAD DATA 55
TO
LAST ADDRESS ADDRESS 2AAA
ENTER DATA
PROTECT STATE LOAD-IPOA TA20
Notes: ADDRESS 5555 EXIT DATA
1. Data Format: I/O7 - I/O0 (Hex); { PROTECT STATE®
Address Format: Al4 - A0 (Hex). LOAD DATA XX
2. Write: Protect state w?ll be activated at end of write ANY AE)SRESS(‘"
even if no other data is loaded. T
3. Write Protect state will be deactivated at end of LOAD LAST BYTE
write period even if no other data is loaded.
4. 1to 64 bytes of data may be loaded. LAST ADDRESS
5. A1l5 and A16 must address page to be written.
6. Quadrants determined by A15 and A16 act
independently.
Software Protected Write Cycle Waveforms
//_

OE

CE T\ N\ T

T E\gp VJQTH_/—/ _tBLC i
tAS
tAH  ~}tDH
AO'AS >< BYTE ADDRESS /;
/;.
5555 2AAA 5555 /L_
A6'A1 4 >< PAGE ADDRESS /;_
tDS P
DATA X s N w X X o
BYTE 0 BYTE 62 BYTE 63
Fwe—

Notes: A6 through A16 must specify the page address during each high
to low transition of WE (or CE) after the software code has been entered.
OE must be high only when WE and CE are both low.

AIMEL
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Data Polling Characteristics
Symbol Parameter Min Typ Max Units

tDH Data Hold Time 10 ns
tOEH OE Hold Time 10 ns
tOE OE to Output Delay 100 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

DATA Polling Waveforms

cE Y A U/ ana N/ N
& SNV

tDH
tOE tWR
/07 HIGH Z —

AO-A16 An An An An > An>

Toggle Bit Characteristics

Symbol Parameter Min Typ Max Units

tDH Data Hold Time 10 ns

tOEH OE Hold Time 10 ns

tog OE to Output Delay 100 ns

tOEHP OE High Pulse 150 ns

tWR Write Recovery Time 0 ns
Note: 1. These parameters are characterized and not 100% tested.

Toggle Bit Waveforms

Notes:

2-112
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I/06

1. Toggling either OE or CE or both OE and CE will operate toggle bit.

2. Beginning and ending state of /06 will vary.

3. Any address location within quadrant determined by A15 and A16
may be used but the address should not vary.
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Ordering Information

tacc lcc (mA) . .
[ Adive | Standoy Ordering Code Package Operation Range
120 100 0.5 AT28MC010-12MC 32M Commercial
(0° to 70°C)
AT28MCO010-12MI 32M Industrial
(-40° to 85°C)
AT28MC010-12MM 32M Military
(-55°C to 125°C)
AT28MC010-12MMB 32M Military/883C
Class B Components
(-55°C to 125°C)
150 100 05 AT28MCO010-15MC 32M Commercial
(0° to 70°C)
AT28MCO010-15MI 32M Industrial
(-40° to 85°C)
AT28MC010-15MM 32M Military
(-55°C to 125°C)
AT28MC010-15MMB 32M Military/883C
Class B Components
(-55°C to 125°C)
200 100 0.5 AT28MC010-20MC 32M Commercial
(0° to 70°C)
AT28MCO010-20MI 32M Industrial
(-40° to 85°C)
AT28MC010-20MM 32M Military
(-55°C to 125°C)
AT28MC010-20MMB 32M Military/883C
Class B Components
(-55°C to 125°C)
250 100 0.5 AT28MCO010-25MC 32M Commercial
(0°to 70°C)
AT28MC010-25MI 32M Industrial
(-40° to 85°C)
AT28MC010-25MM 32M Military
(-565°C to 125°C)
AT28MC010-25MMB 32M Military/883C
Class B Components
(-55°C to 125°C)

Package Type
32M W 32 Lead, Non-Windowed, Ceramic Dual Inline 32D6 Compatible Module (Module)
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Features

o Fast Read Access Time - 120ns
o Automatic Page Write Operation
Internal Address and Data Latches for 64 Words
Internal Control Timer
o Fast Write Cycle Times
Page Write Cycle Time: 10ms maximum
1 to 64 Word Page Write Operation
o Low Power Dissipation i
100mA Active Current 1 Megab“i
400,.A CMOS Standby Current
e Hardware and Software Data Protection (64K X 1
DATA Polling for End of Write Detection :
« High Reliability CMOS Technology Page@
Endurance: 10* or 10° Cycles
Data Retention: 10 years
Single 5V += 10% Supply
CMOS and TTL Compatible Inputs and Outputs
JEDEC Approved Byte-Wide Pinout
Full Military, Commercial, and Industrial Temperature Ranges

Description
The AT28C1024 is a high performance Electrically Erasable and Pro
Only Memory. Its 1 MBit of memory is organized as 65,536 words
with Atmel’s advanced non-volatile CMOS technology, the devi
down to 120ns with power dissipation of just 550mW. When the de
CMOS standby current is less than 400u.A.

The AT28C1024 is accessed like a Static RAM for th 1 v t the need
for external components. The device contains a 6 allow writing of
up to 64 words simultaneously. During a write.cy 11 to 64 words of
data are internally latched, freeing the addre operations. Follow-

ite the latched data using
ctected by DATA polling of
ted a new access for a read or

an internal control timer. The end of a write cy
I/07 or 1/O15. Once the end of a W@Zi ycle has by
write can begin. .

Atmel’s 28C1024 has additj
device utilizes internal ert
tion characteristics. An
against inadver!

igh quality and manufacturability. The
( led endurance and improved data reten-

are.data protection mechanism is available to guard
includes an extra 64 words of EZPROM for

PIN NAMES
AQ- Al15 Addresses
CE Chip Enable
OE Output Enable
WE Write Enable
1/00 - I/O15 | Data Inputs/Outputs
NC No Connect

ATEL
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Block Diagram
DATA INPUTS/OUTPUTS
vee ——
GND 1/00 - 1015
—— [ERERENN
o OE,CE | [ DATALATCH
o= AND WE
WE — . . |INPUT/OUTPUT
nE LOGIC
CE — BUFFERS
—_— Y N
DECODER |— Y‘ig':'e
ﬁ?«?ﬁ?ﬁs E— X ~ | maTRIX
DECODER IDENTI-
FICATION

Device Operation

READ: The AT28C1024 is accessed like a Static RAM.
When CE and OE are low and WE is high, the data stored at
the memory location determined by the address pins is as-
serted on the outputs. The outputs are put in the high im-
pedance state whenever CE or OE is high. This dual line con-
trol gives designers flexibility in preventing bus contention.

WRITE: A low pulse on the WE or CE input with CE or
WE low (respectively) and OE high initiates a write cycle.
The address is latched on the falling edge of CE or WE,
whichever occurs last. The data is latched by the first rising
edge of CE or WE. Once a write has been started it will
automatically time itself to completion.

PAGE WRITE MODE: The page write operation of the
AT28C1024 allows 1 to 64 words of data to be loaded into the
device and then simultaneously written during the internal
programming period. After the first word has been loaded
into the device successive words may be loaded in the same
manner. Each new word to be written must have its high to
low transition on WE (or CE) within 150p.s of the low to high
transition of WE (or CE) of the preceding word. If a high to
low transition is not detected within 150us of the last low to
high transition, the load period will end, and the internal
programming period will start. A6 to A15 specify the page
address. The page address must be valid during each high to
low transition of WE (or CE). A0 to A5 are used to specify
which words within the page are to be written. The words may
be loaded in any order and may be changed within the same
load period. Only words which are specified for writing will
be written; unnecessary cycling of other words within the
page does not occur.

DATA POLLING: The AT28C1024 features DATA Poll-
ing to indicate the end of a write cycle. During a write cycle
an attempted read of the last word written will result in the
complement of the written data on I/07 and I/O15. Once the
write cycle has been completed, true data is valid on all out-
puts, and the next cycle may begin. DATA Polling may begin
at any time during the write cycle.
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TOGGLE BIT: In addition to DATA Polling, the
AT28C1024 provides another method for determining the
end of a write cycle. During a write operation, successive at-
tempts to read data from the device will result in I/014 tog-
gling between one and zero. Once the write has completed,
1/014 will stop toggling and valid data will be read. Examin-
ing the toggle bit may begin at any time during the write cycle.

HARDWARE DATA PROTECTION: Hardware fea-
tures protect against inadvertent writes to the AT28C1024 in
the following ways: (a) Vccsense — if Vec is below 3.8V (typi-
cal) the write function is inhibited. (b) Vcc power on delay—
once Vcc has reached 3.8V the device will automatically time
out 5ms (typical) before allowing a write. (c) Write inhibit —
holding any one of O low, CE high or WE high inhibits write
cycles. (d) Noise filter — pulses of less than 15ns (typical) on
the WE or CE inputs will not initiate a write cycle.

SOFTWARE DATA PROTECTION: A software con-
trolled data protection feature is available on the
AT28C1024. Once the software protection is enabled a
software algorithm must be issued to the device before a
write may be performed. The software protection feature
may be enabled or disabled by the user; when shipped from
Atmel, the software data protection feature is disabled. To
enable the software data protection, a series of three write
commands to specific addresses with specific data must be
performed. After the software data protection is enabled the
same three write commands must begin each write cycle in
order for the writes to occur. All software write commands
must obey the page write timing specifications. Once set, the
software data protection feature remains active unless its dis-
able command is issued. Power transitions will not reset the
software data protection feature, but the software feature will
guard against inadvertent writes during power transitions.

DEVICE IDENTIFICATION: An extra 64 words of
E“PROM memory are available to the user for device iden-
tification. By raising A9 to 12+ 0.5V and using address loca-
tions FFCOH to FFFFH the additional words may be written
to or read from in the same manner as the regular memory
array.

AT28C1024 muss——————



Absolute Maximum Rating*

Temperature Under Bias

Storage Temperature

All Input Voltages
(including N.C. Pins)

-55°C to +125°C
-65°C to +150°C

-0.6V to +6.25V

with Respect to Ground

All Output Voltages
with Respect to Ground

Voltage on OE and A9
with Respect to Ground

«.-0.6V to Vcc +0.6V

-0.6Vto +13.5V

D.C. and A.C. Operating Range

s A T28C 1024

*NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and functional operation
of the device at these or any other conditions beyond those
indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating condi-
tions for extended periods may affect device reliability.

AT28C1024-12 AT28C1024-15 AT28C1024-20 AT28C1024-25
Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C-125°C -55°C - 125°C -55°C - 125°C -55°C-125°C
VCC Power Supply 5V+10% 5V+10% 5V+10% 5V+10%
Operating Modes
MODE CE OE WE 10
Read viL ViL ViH Dout
Write® ViL Vid ViL DN
Standby/Write Inhibit Vi XM X High Z
Write Inhibit X X Vi
Write Inhibit X ViL X
Output Disable X Vi X High Z
Chip Erase Vi VE®) ViL High Z
Notes: 1. X can be ViL or ViH. 2. Refer to A.C. Programming Waveforms. 3. Vu = 12.0 = 0.5V.
D.C. Characteristics
Symbol Parameter Condition Min  Max Units
I Input Load Current VIN=0V to Vcc+1V 10 wA
ILo Output Leakage Current Viyo=0V to Vcc 10 LA
Ise1  Vcc Standby Current CMOS CE=Vcc-3Vito Vec+1V 500 A
Isg2  Vcc Standby Current TTL CE=2.0Vto Vcc+1V 5 mA
Icc Vcc Active Current f=5MHz; IouT=0mA 100 mA
VIL Input Low Voltage -0.1 0.8 v
Vin _ Input High Voltage 20 VCC+1 \%
VoL Output Low Voltage IoL=2.1mA 45 v
Von  Output High Voltage IoH =-400p.A 24 A\
. . 4
Pin Capacitance (f=1MHz T=25°C) ¢
Typ Max Units Conditions
CIN 4 6 pF VIN = 0V
Cout 8 12 pF Vour = 0V

AIMEL
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A.C. Read Characteristics

AT28C1024-12  AT28C1024-15 AT28C1024-20  AT28C1024-25

Symbol Parameter Min Max Min Max Min Max Min Max  Units
tacc  Address to Output Delay 120 150 200 250 ns
tcg®  TE to Output Delay 120 150 200 250 ns
toe® OE to Output Delay 0 60 0 70 0 80 0 100 s
tpr®®  TE or OF to Output Float 0 50 0 55 0 60 0 70 ns
toH Output Hold from OE, CE 0 0 0 0 ns

or Address, whichever

occurred first

A.C. Read Waveforms

ADDRESS ADDRESS VALID

CE N\
tCE —
__ - tOE—
OE N\
-—tDF

tACC 1OH

OUTPUT HIGH Z OUTPUT
VALID

Notes:
1. CE may be delayed up to tacc - tcE after the address transition
without impact on tacc.
2. OE may be delayed up to tcg - tog after the falling edge of CE without
impact on tcg or by tacc - tog after an address change without impact on tacc.
3. tpris specified from OE or CE whichever occurs first (CL, = 5pF).
4. This parameter is characterized and is not 100% tested.

Input Test Waveforms and Measurement Level Output Test Load

5.0V

3.0v
1.8k

AC
DRIVING

LEVELS /
Noov

OUTPUT
PIN

1.3k \I/ 100pF
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A.C. Write Characteristics

Symbol Parameter Min Typ Max Units
tAS,tOES Address, OE Set-up Time 0 ns
tAH Address Hold Time 50 ns
tcs Chip Select Set-up Time 0 ns
tCH Chip Select Hold Time 0 ns
twp Write Pulse Width (WE or CE) 100 ns
tDS Data Set-up Time 50 ns
tDH,{OEH Data, OE Hold Time 0 ns
twc Write Cycle Time 5.0 ms
A.C. Write Waveforms - WE Controlled
OE —
tOES tOEH
ADDRESS
tAST| L—tAH
CE I: tCH
L tCS™|
WE KX
tWPH
tWP.
tDS— |-——tDH
DATA IN
A.C. Write Waveforms - CE Controlled
OE S
tOES tOEH
ADDRESS >~
“IAST] L tAH
WE tCH
o TGS
CE
tWPH
tWP
DATA IN

j’tDS——

AIMEL
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Page Mode Write Characteristics

Symbol Parameter Min Typ Max Units
twe Write Cycle Time 5 ms
tas Address Set-up Time 0 ns
tAH Address Hold Time 50 ns
tDs Data Set-up Time 50 ns
tDH Data Hold Time 0 ns
twp Write Pulse Width 100 ns
tBLC Byte Load Cycle Time 150 us
tWPH Write Pulse Width High 50 ns

Page Mode Write Waveforms

OATA__XZ2 X XX
WORD 0 WORD 1 WORD 2 WORD 3 WORD 62 WORD 63
L»tWCJ

Chip Erase Waveforms

VIiH—— S
CE
VIL
VH
OE
Vi t -
ts = t4 = Susec (min.) 3 i
tw = 10msec (min.) VTEV‘H
VH =12 £ 0.5V VIL

tW.
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Software Data Protection

Software Data Protection

. 1 . o
Enable Algorithm © Disable Algorithm
LOAD DATA AAAA LOAD DATA ARAA
TO0 TO
ADDRESS 5555 ADDRESS 5555
I 1
LOAD DATA 5555 LOAD DATA 5555
TO TO
ADDRESS AAAA ADDRESS AAAA
| {
LOAD DATA ADAD LOAD DATA 8080
T0
ADDRESS 5555 WRITES ENABLED @ ADDRESS 5555
| {
LOAD DATA XXXX LOAD DATA AAAA
TO
ANY ADDRESS® ADDRESS 5555
{ I
LOAD LAST WORD LOAD DATA 5555
TO TO
LAST ADDRESS ADDRESS AAAA
1}
ENTER DATA
PROTECT STATE LOAD PrAgA 2020
Notes: ADDRESS 5555 EXTOATA
1. DataFormat: /015 - /00 (Hex); R — PROTECT STATE
Address Format: A15 - AQ (Hex). TO
2. Write Protect state will be activated at end of write ANY ADDRESS®
even if no other data is loaded.
3. Write Protect state will be deactivated at end of LOAD LAST WORD
. N N . T0
write period even if no other data is loaded. LAST ADDRESS
4. 1to 64 words of data may be loaded.
Software Protected Write Cycle Waveforms
— .
OE
— K
CE T\ ST\ T
N tWPH tBLC
//__
e W W
tDH
/;
AQ-A5 BYTE ADDRESS
! X .
5565
AB-A15 PAGE ADDRES
tDS : 5
/L__.
DATA X AAAA 5555 ADAQ >< >< ><
BYTE © BYTE 62 BYTE 63
FwC—
Notes: A6 through A15 must specify the page address during each high
to low transition of WE (or CE) after the software code has been entered.
OE must be high when WE and CE are both low.
2-121
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DATA Polling Characteristics

Symbol Parameter Min Typ Max Units
{DH Data Hold Time 0 ns
tOEH OE Hold Time 0 ns
toR OE to Output Delay 100 ns
TWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

DATA Polling Waveforms

WE 7/
—

_ —_t0EH

CFE TN /NN N
{DH -

vor I F10E HigHZ —WR

A0-A15 An An X An An > An

Toggle Bit Characteristics

Symbol Parameter Min Typ Max Units
tDH Data Hold Time 10 ns
tOEH OE Hold Time 10 ns
tOE OE to Output Delay 100 ns
tOEHP OE High Pulse 150 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

Toggle Bit Waveforms

Notes: 1. Toggling either OE or CE or both OE and CE will operate toggle bit.
2. Beginning and ending state of /014 will vary.
3. Any address location may be used but the address should not vary.
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Ordering Information

tacc lcc (mA) . .
(ns) Adive | Standby Ordering Code Package Operation Range
150 100 0.5 AT28C1024-15BC 40B Commercial
AT28C1024-15LC 44L (0° to 70°C)
AT28C1024-15BI 40B Industrial
AT28C1024-15LI 44L (-40° to 85°C)
AT28C1024-15BM 40B Military
AT28C1024-15LM 44L (-55°C to 125°C)
AT28C1024-15BM/883 40B Military/883C
AT28C1024-15LM/883 44L Class B, Fully Compliant
(-55°C to 125°C)
200 100 0.5 AT28C1024-20BC 40B Commercial
AT28C1024-20LC 44L (0° to 70°C)
AT28C1024-20BI 40B Industrial
AT28C1024-20LI 44L (-40° to 85°C)
AT28C1024-20BM 40B Military
AT28C1024-20LM 44L (-55°C to 125°C)
AT28C1024-20BM/883 40B Military/883C
AT28C1024-20LM/883 441 Class B, Fully Compliant
(-55°C to 125°C)
250 100 0.5 AT28C1024-25BC 40B Commercial
AT28C1024-25LC 44L (0° to 70°C)
AT28C1024-258BI 40B Industrial
AT28C1024-25L1 44L (-40° to 85°C)
AT28C1024-25BM 40B Military
AT28C1024-25LM 44L (-55°C to 125°C)
AT28C1024-25BM/883 40B Military/883C
AT28C1024-25LM/883 44L Class B, Fully Compliant
(-65°C to 125°C)

Package Type

40B 40 Lead, 0.600" Wide, Ceramic Side Braze Dual Inline (Side Braze)
44L 44 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
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Features

o Fast Read Access Time - 120ns
o Automatic Page Write Operation
Internal Address and Data Latches for 128 Bytes
Internal Control Timer
o Fast Write Cycle Time
Page Write Cycle Time - 10ms maximum
1 to 128 Byte Page Write Operation
o Low Power Dissipation
80mA Active Current
300,.A CMOS Standby Current
e Hardware and Software Data Protection
DATA Polling for End of Write Detection
¢ High Reliability CMOS Technology
Endurance: 10* or 10° Cycles
Data Retention: 10 years
Single 5V + 10% Supply
CMOS and TTL Compatible Inputs and Outputs
JEDEC Approved Byte-Wide Pinout
Full Military, Commercial and Industrial Temperature Ranges

Description
The AT28C010 is a high-performance Electrically Erasable and Pr
Only Memory. Its one megabit of memory is organized as 131,072
Manufactured with Atmel’s advanced non-volatile CMOS techi

for external components. The device contains a 1
up to 128 bytes simultaneously. During a write cycl
are internally latched, freeing the address a
the initiation of a write cycle, the device will a
internal control timer. The end of a write cycle ca
Once the end of a write cycle has.
begin.

Atmel’s 28C010 has add
device utilizes intern;
retention characteristic:
guard against ina
for device idg i

i€ latched data using an
y DATA polling of I/O7.
cess for a read or write can

gh quality and manufacturability. The
nded endurance and improved data
data protection mechanism is available to
also includes an extra 128 bytes of E?PROM

PIN NAMES
A0 - Al6 Addresses
CE Chip Enable
OE Output Enable
WE Write Enable
1/00 - I/O7 | Data Inputs/Outputs
NC No Connect

AIMEL
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Block Diagram

DATA INPUTS/OUTPUTS

éﬁg : 1/00 - /07
— ARRRRARE
5 OE,CE | .| DATALATCH
OE —— 1 ANDWE
WE — __.lINPUT/OUTPUT
WE LOGIC
CE — . BUFFERS
. v .
DECODER |—— Y'C'éAETL’LNG
A&gﬁzs S X | matRiX
DECODER IDENTI-
FICATION

Device Operation

READ: The AT28C010 is accessed like a Static RAM.
When CE and OE are low and WE is high, the data stored at
the memory location determined by the address pins is as-
serted on the outputs. The outputs are put in the high im-
pedance state whenever CE or OE is high. This dual line con-
trol gives designers flexibility in preventing bus contention.

WRITE: A low pulse on the WE or CE input with CE or
WE low (respectively) and OE high initiates a write cycle.
The address is latched on the falling edge of CE or WE,
whichever occurs last. The data is latched by the first rising
edge of CE or WE. Once a byte write has been started it will
automatically time itself to completion.

PAGE WRITE MODE: The page write operation of the
AT28C010 allows one to 128 bytes of data to be loaded into
the device and then simultaneously written during the inter-
nal programming period. After the first data byte has been
loaded into the device successive bytes may be loaded in the
same manner. Each new byte to be written must have its high
to low transition on WE (or CE) within 150ys of the low to
high transition of WE (or CE) of the preceding byte. If a high
to low transition is not detected within 150ps of the last low
to high transition, the load period will end and the internal
programming period will start. A7 to A16 specify the page ad-
dress. The page address must be valid during each high to low
transition of WE (or CE). A0 to A6 are used to specify which
bytes within the page are to be written. The bytes may be
loaded in any order and may be changed within the same load
period. Only bytes which are specified for writing will be writ-
ten; unnecessary cycling of other bytes within the page does
not occur.

DATAPOLLING: The AT28C010 features DATA Polling
to indicate the end of a write cycle. During a byte or page
write cycle an attempted read of the last byte written will
result in the complement of the written data on I/O7. Once
the write cycle has been completed, true data is valid on all
outputs and the next cycle may begin. DATA Polling may
begin at any time during the write cycle.

TOGGLE BIT: In addition to DATA Polling the
AT28C010 provides another method for determining the end
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of a write cycle. During a write operation, successive attempts
to read data from the device will result in I/O6 toggling be-
tween one and zero. Once the write has completed, 1/06 will
stop toggling and valid data will be read. Examining the tog-
gle bit may begin at any time during the write cycle.

HARDWARE DATA PROTECTION: Hardware fea-
tures protect against inadvertent writes to the AT28C010 in
the following ways: (a) Vccsense — if Ve is below 3.8V (typi-
cal) the write function is inhibited. (b) Vcc power on delay—
once Ve has reached 3.8V (typical) the device will automati-
cally time out 5ms (typical) before allowing a write. (c) Write
inhibit — holding any one of OE low, CE high or WE high in-
hibits write cycles. (d) Noise filter — pulses of less than 15ns
(typical) on the WE or CE inputs will not initiate a write
cycle.

SOFTWARE DATA PROTECTION: A software control-
led data protection feature is available on the AT28C010.
Once the software protection is enabled a software algorithm
must be issued to the device before a write may be performed.
The software protection feature may be enabled or disabled
by the user; when shipped from Atmel, the software data
protection feature is disabled. To enable the software data
protection, a series of three write commands to specific ad-
dresses with specific data must be performed. After the
software data protection is enabled the same three write com-
mands must begin each write cycle in order for the writes to
occur. All software write commands must obey the page write
timing specifications. Once set, the software data protection
feature remains active unless its disable command is issued.
Power transitions will not reset the software data protection
feature, but the software feature will guard against inadver-
tent writes during power transitions.

DEVICE IDENTIFICATION: An extra 128 bytes of
E‘PROM memory are available to the user for device iden-
tification, By raising A9 to 12 * 0.5V and using address loca-
tions 1FF80H to 1FFFFH the additional bytes may be written
to or read from in the same manner as the regular memory
array.

AT28C010 pum—————————
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Absolute Maximum Ratings*

Temperature Under Bias......ooooovceeeeees ..-55°Cto +125°C *NOTICE: Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent damage to the

O,
Storage Temperature -65°Cto +150°C device. This is a stress rating only and functional operation
All Input Voltages of the device at these or any other conditions beyond those
(including N.C. Pins) indicated in the operational sections of this specification is
with Respect to Ground..........oeereeemnrseesns -0.6V to +6.25V not implied. Exposure to absolute maximum rating condi- m
tions for extended periods may affect device reliability.
All Output Voltages
with Respect to Ground........c..c.ccevucuunns -0.6V to Vcc + 0.6V
Voltage on OE and A9
with Respect to Ground...........cccceirvvenecenee -0.6V to +13.5V

D.C. and A.C. Operating Range
AT28C010-12____AT28C010-15____ AT28C010-20 ___ AT28C010-25

Operating Com. 0°C-70°C 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C -40°C - 85°C
Mil. -55°C - 125°C -55°C - 125°C -55°C - 125°C -55°C - 125°C

VCC Power Supply 5V+10% 5V+10% 5V+10% 5V=+10%

Operating Modes

MODE CE OE WE 10

Read ViL ViL ViH Dour

Write® ViL Vin viL Din

Standby/Write Inhibit ViH x® X High Z

Write Inhibit X X ViH

Write Inhibit X VIL X

Output Disable X Via X High Z

Chip Erase VIL VH(3) ViL HighZ
Notes: 1. X canbe ViL or ViH. 2. Refer to A.C. Programming Waveforms. 3. Vyg = 120 = 0.5V.

D.C. Characteristics

Symbol Parameter Condition Min  Max Units
I Input Load Current ViIN=0V to Vcc+1V 10 LA
ILo Output Leakage Current Vio=0V to Vcc 10 wA
IsB1 Vcc Standby Current CMOS CE=Vcc-3VtoVee+1 300 rA
Isp2  Vcc Standby Current TTL CE=2.0Vto Vcc+1V 3 mA
Icc Vcc Active Current f=5MHz; IouT=0mA 80 mA
VIL Input Low Voltage 0.8 v
ViH  Input High Voltage 2.0 \'
VoL  Output Low Voltage IoL=2.1mA 45 \%
Voni Output High Voltage IoH=-400p.A 24 \%
VoH2 Output High Voltage CMOS Ion =-100pnA;Veec=4.5V 42 v

Pin Capacitance (f=1MHz T=25°C)

Typ Max Units Conditions
CiN 4 6 pF ViN = 0V
Cout 8 12 pF ! Vour = 0V

— AITEL et
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A.C. Read Characteristics

AT28C010-12 AT28C010-15 AT28C010-20 AT28C010-25
Symbol Parameter Min Max Min Max Min Max Min Max  Units
tacc Address to Output Delay 120 150 200 250 ns
tcg®  CE to Output Delay 120 150 200 250  ns
toe®  OE to Output Delay 0 60 0 70 0 80 0 100 ns
tpr®®  CE or OE to Output Float 0 50 0 50 0 55 0 60 ns
toH Output Hold from OE, CE 0 0 ns
or Address, whichever
occurred first

A.C. Read Waveforms

ADDRESS ADDRESS VALID

CE —

L tCE—~
OE j«tOE—“ﬁ
- tDF
~— tACC———» tOH
OUTPUT HIGH Z OUTPUT
VALID

Notes:
1. CE may be delayed up to tacc - tcg after the address transition

without impact on tacc.

2. OE may be delayed up to tcE - toE after the falling edge of CE without
impact on tcg or by tACC - tOE after an address change without impact on tacc.

3. tpris specified from OE or CE whichever occurs first (CL = 5pF).

4. This parameter is characterized and is not 100% tested.

Input Test Waveforms and Measurement Level Output Test Load
3.0v 5.0V

AC
DRIVING
1.8k
LEVELS ouTPUT

0.0v PIN

tR, tF < 5ns 1.3k ‘ 100pF
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Symbol Parameter Min Typ Max Units
tAS,tOES Address, OE Set-up Time 0 ns
tAH Address Hold Time 50 ns
tcs Chip Select Set-up Time 0 ns
tcH Chip Select Hold Time 0 ns
twp Write Pulse Width (WE or -(f) 100 ns
tps Data Set-up Time 50 ns
tpu,toey  Data, OE Hold Time 0 ns
twe Write Cycle Time 10 ms

A.C. Write Waveforms - WE Controlled

OE S )

tOES tOEH
ADDRESS

TIAST| |-—tAH
CE tCH

BN |
WE - wen &

twP
DS

DATA IN

ol

A.C. Write Waveforms - CE Controlled

OE A

tOES tOEH
ADDRESS

TIAS”T| |-—tAH
WE tCH
o ~ICS T |
CE twpH —

twpP
DS _|

DATA IN

~——tDH ——]
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Page Mode Write Characteristics

Symbol Parameter Min Typ Max Units
twcC Write Cycle Time 10 ms
tAS Address Set-up Time 0 ns
tAH Address Hold Time 50 ns
tps Data Set-up Time 50 ns
tDH Data Hold Time 0 ns
twp Write Pulse Width 100 ns
tBLC Byte Load Cycle Time 150 s
tWPH Write Pulse Width High 50 ns

Page Mode Write Waveforms

H
oATA (B2 XX
il X D,

BYTE 1 BYTE 2 BYTE 3
L‘,tWCJ

Note: A7 through A16 must specify the page address during each high
to low transition of WE (or CE)
OE must be high only when WE and CE are both low.

2130 AT28C010 pume—————————




s AT28C 010

Data Polling Characteristics

Symbol Parameter Min Typ Max Units
tDH Data Hold Time 10 ns
tOEH OE Hold Time 10 ns
tOE OE to Output Delay 100 ns
tWR Write Recovery Time 0 ns

Note: 1. These parameters are characterized and not 100% tested.

DATA Polling Waveforms

CE SN
tOEH

CE ANV

tDH —
tOE tWR
/07 HIGH Z

AO-A16 An An An An An
Software Data Protection Software Data Protection
. 1 . . [¢))
Enable Algorithm © Disable Algorithm
LOAD DATA AA LOAD DATA AA
TO TO0
ADDRESS 5555 ADDRESS 5555
{ {
LOAD DATA 55 LOAD DATA 55
TO TO
ADDRESS 2AAA ADDRESS 2AAA
{1 ]
LOAD DATA A0 LOAD DATA 80
TO TO
ADDRE:S 5555 WRITES ENABLED® ADDREJSS 5555
LOAD DATA XX LOAD DATA AA
TO TO
ANY ADDRESS® ADDRESS 5555
]
LOAD LAST BYTE LOAD DATA 85
TO TO
LAST ADDRESS ADDRESS 2AAA
ENTER DATA LOAD éATA 20
PROTECT STATE
Notes: ADDRESS 5555 EXIT DATA
1. Data Format: /07 - [/OO (Hex); ! PROTECT STATE®
Address Format: A14 - A0 (Hex). LOAD PSTA X
2. Writ§ Protect state will be activated at end of write ANY ADDRESS®
even if no other data is loaded. T
3. Write Protect state will be deactivated at end of LOAD LAST BYTE
write period even if no other data is loaded. TO
4, 1to 128 bytes of data may be loaded. LAST ADDRESS
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Ordering Information

tacc lcc (mA) . N
(ns) Adive | Standoy Ordering Code Package Operation Range
150 80 0.3 AT28C010-15BC 32B Commercial
AT28C010-15LC 44L (0° to 70°C)
AT28C010-15BlI 32B Industrial
AT28C010-15LI 44L (-40° to 85°C)
AT28C010-15BM 32B Military
AT28C010-15LM 44L (-55°C to 125°C)
AT28C010-15BM/883 32B Military/883C
AT28C010-15LM/883 44L Class B, Fully Compliant
(-55°C to 125°C)
200 80 0.3 AT28C010-20BC 32B Commercial
AT28C010-20LC 44L (0° to 70°C)
AT28C010-20BlI 32B Industrial
AT28C010-20LI 44L (-40°to 85°C)
AT28C010-20BM 32B Military
AT28C010-20LM 441 (-55°C to 125°C)
AT28C010-20BM/883 32B Military/883C
AT28C010-20LM/883 44L Class B, Fully Compliant
(-55°C to 125°C)
250 80 0.3 AT28C010-25BC 328 Commercial
AT28C010-25LC 441 (0° to 70°C)
AT28C010-25BI 32B Industrial
AT28C010-25LI 44L (-40° to 85°C)
AT28C010-25BM 32B Military
AT28C010-25LM 44L (-55°C to 125°C)
AT28C010-25BM/883 32B Military/883C
AT28C010-25LM/883 441 Class B, Fully Compliant
(-55°C to 125°C)
Package Type

32B 32 Lead, 0.600" Wide, Ceramic Side Braze Dual Inline (Side Braze)
44L 44 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)
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Features

o Fast Read Access Time - 150ns
o Five Volt Only Reprogramming
o Page Program Operation
Single Cycle Reprogram (Erase and Program)
Internal Address and Data Latches for 64 Bytes
o Fast Program Cycle Times
Page (64 Byte) Program Time - 10ms
Chip Erase Time - 10ms
e Internal Program Control Timer
¢ Low Power Dissipation
80mA Active Current
300.A CMOS Standby Current
o Hardware and Software Data Protection
DATA Polling for End of Program Detection
¢ High Reliability CMOS Technology
1000 Erase/Program Cycles
10 Year Data Retention
¢ Single 5V + 10% Supply
¢ CMOS and TTL Compatible Inputs and Outputs
¢ Full Military, Commercial, and Industrial Temperature Ranges

Description
The AT29C256 is a 5 volt only in system Programmable and Erasable Read Onl
(PEROM,). Its 256k of memory is organized as 32,768 words by 8 bits.
Atmel’s advanced non-volatile CMOS technology, the device offers
with power dissipation of just 440mW. When the device is des;lect ¢
current is less than 300p.A.

uire high

To allow for simple m—system reprogrammability, the AT29
input voltages for programming. Five volt only co: de opéi%tlon of the
device. Reading data out of the device is snmllar tof -Reprogram-

ming the AT29C256 is performed on a page;
device and then snmultaneously programmed.
erased by using a six byte software code (althor
needed).

During a reprogram cycle, t
latched, freeing the addre: :

a program cycle the d il ait erase the page and then program the
latched data using an infe; rol timer. end of a program cycle can be detected
by DATA polli c
cess for a rea

ﬁ%o %f&ntlrc device may be
@gkfme programming is not

in begin.

b vee A7 WE VCC A13
D s PIN NAMES A2 NG Al

B Ata 432 1323‘30
B e AQ- A4 Addresses

2 e CE Chip Enable

b oe OE Output Enable

o Ao WE Write Enable

p vor 1/00 - 1/07 | Data Inputs/Outputs

b o5 NC No Connect

B zg; yo's 1 2 Noass

Note: PLCC package pins 1 and
17 are DON'T CONNECT.

AIMEL

256K (32K x 8)

3-3




AIMEL

Block Diagram

DATA INPUTS/OUTPUTS

éﬁg 1/00 - /07
— AEERAENI
& OE,CE | —| DATALATCH
OE AND WE
CE —— BUFFERS
DECODER |— Y'G’:_'E‘G
ADDRESS | —— — M(,:ATHIX
INPUTS DECODER |

Device Operation
READ: _The AT29C256 is accessed like an EPROM. When
CE and OE are low and WE is high, the data stored at the
memory location determined by the address pins is asserted
on the outputs. The outputs are put in the high impedance
state whenever CE or OE is high. This dual line control gives
designers flexibility in preventing bus contention.

BYTELOAD: A _gc load is performed by applying a low
pulse on the WE or CE input with CE or WE low (respective-
ly) and OE high. The address is latched on the falling edge of
CE or WE, whichever occurs last. The data is latched by the
first rising edge of CE or WE. Byte loads are used to enter the
64 bytes of a page to be programmed or the software codes for
data protection and chip erasure.

PROGRAM: The device is reprogrammed on a page basis.
If a byte of data within a page is to be changed, data for the en-
tire page must be loaded into the device. Any byte that is not
loaded during the programming of its page will be erased to
read FFh. Once the bytes of a page are loaded into the device,
they are simultaneously programmed during the internal
programming period. After the first data byte has been loaded
into the device, successive bytes are entered in the same man-
ner. Each new byte to be programmed must have its high to
low transition on WE (or CE) within 150us of the low to high
transition of WE (or CE) of the preceding byte. If a high to low
transition is not detected within 150ys of the last low to high
transition, the load period will end and the internal program-
ming period will start. A6 to A14 specify the page address. The
page address must be valid during each high to low transition
of WE (or CE). A0 to A5 specify the byte address within the
page. The bytes may be loaded in any order; sequential load-
ing is not required.

DATA POLLING: The AT29C256 features DATA Polling
toindicate the end of a program cycle. During a program cycle
an attempted read of the last byte loaded will result in the
complement of the loaded data on I/O7. Once the program
cycle has been completed, true data is valid on all outputs and
the next cycle may begin. DATA Polling may begin at any time
during the program cycle.

TOGGLE BIT: In addition to DATA Polling the
AT29C256 provides another method for determining the end
of a program or erase cycle. During a program or erase opera-
tion, successive attempts to read data from the device will
result in I/O6 toggling between one and zero. Once the
program cycle has completed, I/06 will stop toggling and valid

34 AT29C256 muee——————

data will be read. Examining the toggle bit may begin at any
time during a program cycle.

HARDWARE DATA PROTECTION: Hardware fea-
tures protect against inadvertent programs to the AT29C256
in the following ways: (a) Vcc sense— if Vec is below 3.8V
(typical), the program function is inhibited. (b) Vcc power on
delay— once Vcc has reached the Vec sense level, the device
will automatically time out Sms (typical) before programming.
(c) Program inhibit — holding any one of OE low, CE high or
WE high inhibits program cycles. (d) Noise filter — pulses of
less than 15ns (typical) on the WE or CE inputs will not in-
itiate a program cycle.

SOFTWARE DATA PROTECTION: A software control-
led data protection feature is available on the AT29C256.
Once the software protection is enabled a software algorithm
must be issued to the device before a program may be per-
formed. The software protection feature may be enabled or
disabled by the user; when shipped from Atmel, the software
data protection feature is disabled. To enable the software
data protection, a series of three program commands to
specific addresses with specific data must be performed. After
the software data protection is enabled the same three
program commands must begin each program cycle in order
for the programs to occur. All software program commands
must obey the page program timing specifications. Once set,
the software data protection feature remains active unless its
disable command is issued. Power transitions will not reset the
software data protection feature, however the software fea-
ture will guard against inadvertent program cycles during
power transitions.

SVOLT CHIP ERASE: The entire device may be erased at
one time by using a six byte software code. The erase code
consists of six byte load commands to specific address loca-
tions with specific data patterns. Once the code has been
entered, the device will set each byte to the high state (FFh).
After the software chip erase has been initiated, the device
will internally time the erase operation so that no external
clocks are required.

HIGH VOLTAGE CHIP ERASE: The contents of the en-
tire device may be set to the 111_@ state by using an externally
timed high voltage operation. OE is first raised to 12 volts with
CE low and WE high; when WE is pulsed low for a minimum
of 10ms, the contents of the entire device is erased.




Absolute Maximum Ratings*
.-55°C to +125°C

............. -65°C to +150°C

Temperature Under Bias...

Storage Temperature .........

All Input Voltages
(including N.C. Pins)

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

with Respect to Ground.........cceceeinecienee -0.6V to +6.25V implied. Exposure to absolute maximum rating conditions
All Output Voltages for extended periods may affect device reliability.

with Respect to Ground..........c.coccueceneunas -0.6V to Vcc +0.6V

Voltage on OE

with Respect to Ground -0.6V to +13.5V

D.C. and A.C. Operating Range

AT29C256-15 AT29C256-20 AT29C256-25
Operating Com. 0°C - 70°C 0°C - 70°C 0°C - 70°C
Temperature Ind. -40°C - 85°C -40°C - 85°C -40°C - 85°C
(Case) Mil. -55°C - 125°C -55°C -125°C -55°C - 125°C
VCC Power Supply 5V+10% 5V+10% 5V+10%
Operating Modes
MODE CE OE WE /0
Read ViL Vi ViH Doutr
Program(z) Vi, VIH ViIL DN
5V Chip Erase VIiL VIH VIL
Standby/Write Inhibit ViH x® X HighZ
Write Inhibit X X ViH
Write Inhibit X VIL X
Output Disable X Vi X High Z
High Voltage Chip Frase VIiL v ViL High Z

Notes: 1. X can be Vi, or ViH.

D.C. Characteristics

2. Refer to A.C. Programming Waveforms.

3. VH = 12.0 = 0.5V.

Symbol Parameter Condition Min __ Max Units
I Input Load Current ViN=0V to Vcc 10 LA
ILo Output Leakage Current Vyo=0VtoVcc 10 pA
Is1  Vcc Standby Current CMOS CE=Vcc-3Vto Vee 300 WA
Isp2 Vcc Standby Current TTL CE=2.0Vto Vcc 3 mA
Icc Vcc Active Current f=5MHz; lour=0mA 80 mA
VL Input Low Voltage 0.8 v
Vi Input High Voltage 2.0 \%
VoL  Output Low Voltage IoL=2.1mA 45 \Y
Von1  Output High Voltage Ion =-400uA 2.4 \4
Vonz Output High Voltage CMOS Ion=-100p.A;Vcc=4.5V 42 v
. . 4
Pin Capacitance (f=1MHz T=25°C) ¥
Typ Max Units Conditions
CIN 4 6 pF VIN = 0V
Cour 8 12 pF Vour = 0V
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