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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. As

used herein:

1. Life support devices or systems are those which (a) are
intended for surgical implant into the body, or (b) support
or sustain life, and whose failure to perform, when prop-
erly used in accordance with instructions for use pro-
vided with the product, can be reasonably expected to
result in significant injury to the user.

2. A critical component is any component of a life support
device or system whose failure to perform can reason-

ably be expected to cause the failure of the life support - -

device or system, or to affect its safety or effectiveness.
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INTRODUCTION

SGS-THOMSON Microelectronics manufactures an extensive range of memory products which
can satisfy the needs of many applications. The products include,

Non-Volatile Memories: UV EPROM, OTP Memory, FLASH Memory, EEPROM and
SMARTCARD PRODUCTS.

Static RAMs: Fast SRAM, Cache TAGRAM and burst RAM (BRAM), BiPORT FIFO,
ZEROPOWER and TIMEKEEPER battery backed SRAMSs.

This data book provides comprehensive, technical information on each family of memory
products to aid selection and design for a specific use.

UV EPROMs (UV Eraseable Electrically Programmable Read Only Memories). This family
consists of EPROMs which can be erased by exposure to Ultra Violet light through a quartz
window in the package. The range of EPROMs is from 16K bit up to 16 Megabit and they are
manufactured in two technologies, NMOS for 16K up to 512K densities and CMOS from 64K
up to 16 Megabit densities. Memory access times are as fast as 60ns. Programming times have
been reduced through the use of specially designed ‘'margin mode verify’ circuits and the new
PRESTO programming algorithms. Many of the CMOS types are able to be programed in the
application board rather than in a separate programmer. For portable equipment needing low
power consumption some sizes of EPROM are specified for operation in the read mode at down
to 3V supply voltage.

OTP Memories (One Time Programmable Memories). These products are similar to UV
EPROMs but are packaged in plastic packages, both Dual-In-Line and surface mounting types.
They are not eraseable, but may be programed one time only by the customer.

FLASH Memories (Electrically Programmable and Eraseable Memories). FLASH Memories
provide an extra degree of flexibility for the system designer by implementing both electrical
programming and erasure in the application. This gives the memories additional functionality
and enables customers to both load the contents at a late stage in the manufacturing line, or
field upgrade the equipment. New applications such as Mass Storage for computers are also
foreseen for FLASH memories. The manufacturing process, although more demanding in terms
of process control, is basically similar to the EPROM, thus ensuring a similar evolution of
memory density, performance and reliability.

EEPROMs (Electrically Eraseable and Programmable Memories). Different from the FLASH
Memory which may be erased only by chip or large sector, the EEPROM may be erased and
written byte-by- byte. Two types of EEPROM are included in our range: serial bus and parallel
access types. EEPROMs are widely used for storing equipment set-up parameters or data
tables. The special CMOS process and cell designs used by SGS-THOMSON allows us to offer
products with a very high endurance against wear-out that occurs after many erase/write cycles
in this type of memory. Our EEPROMs are able to typically withstand 5 to 10 million cycles
together with over 10 years data retention.

SMARTCARD PRODUCTS. Three families of Smartcard Product are included. All are based
on EEPROM technology and in addition include logic, microcomputer cores and/or crypto-
graphic mathematical processors. The logic and microcomputers provide both secure memory
access and serial I/O operation. Applications include telephone cards, banking cards, health
cards, transportation and many other uses.
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Fast SRAM and BRAM. Using an innovative submicron CMOS technology SGS-THOMSON
offers a range of standard Fast SRAM and specialty SRAMs (BRAMSs) for data cache
applications.

Cache TAGRAM. Computer cache systems are made using a combination of memory to store
cache data addresses (the TAGRAM) and the cache data itself (either a standard Fast SRAM
ora BRAM). The TAGRAM family allows customers to design very flexible and high performance
cache subsystems.

BiPORT FIFOs. The BiPORT FIFO family is a series of fast FIFO memories based on SRAM
technology, with built-in address registers for read and write pointers. Sizes range from 512 bit
to 8K bit and the architecture allows both depth and width expansion.

ZEROPOWER and TIMEKEEPER. This range of products satisfies a very important sector
of applications: they provide fast read/write non-volatile memory for use as back-up storage,
for example for data protection at power failure. The basic ZEROPOWER products consist of
an ultra low power SRAM with an integrated supply voltage detector and a switch-over circuit
to a battery to sustain the contents at power down. The package includes an integrated lithium
battery which has the capacity to maintain the memory contents for up to 10 years. TIME-
KEEPER products are similar but include also a quartz controlled clock/calendar which is also
powered by the back-up battery.

SGS-THOMSON has an extensive program of both process and product development which
results in many new and upgraded product introductions every year. Please contact your
nearest sales office to learn about new products that have been introduced since this book was
published.
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The 4 Megabit FLASH Memory developed in 0.6 micron CMOS Technology.
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GENERAL INDEX

CMOSUVEPROM&OTPMEMORIES . .......... ittt nnsan 55
M27C64A CMOS 64K (BKXx8)UVEPROM . .. ... ... .. ... ... ... ... .. 57
M27C256B CMOS 256K (32K x 8) UV EPROM & OTPROM . . . . . ... ... ... ... .. 65
M87C257  ADDRESS LATCHED CMOS 256K (32K x 8) UV EPROM & OTPROM . . . . . .. 73
M27C512 CMOS 512K (64K x 8) UVEPROM&OTPROM . . . . . .. ... .. .. ... .. 83
M27V512  LOW VOLTAGE CMOS 512K (64Kx8)OTPROM . . . . . . .. .. ... ... .. 93
M27C1001 CMOS 1MEG (128K x 8) UV EPROM&OTPROM . . . ... ... ... .. ... 103
M27V101 LOW VOLTAGE CMOS 1MEG (128K x 8) UV EPROM & OTPROM . . . ... .. 113
M27C1024 CMOS 1MEG (64K x 16) UV EPROM&OTPROM . . . ... .. ... ... ... 123
M27C2001 CMOS 2MEG (256K x 8) UV EPROM & OTPROM . . . .. ... ... ... ... 131
M27V201 LOW VOLTAGE CMOS 2MEG (256K x 8) UV EPROM & OTPROM . . . ... .. 141
M2CV4001 CMOS 4MEG (512K x 8) UV EPROM&OTPROM . . . ... ... ... ... .. 151
M27V401 LOW VOLTAGE CMOS 4MEG (512K x 8) UV EPROM & OTPROM . . . . . . .. 161
M27C4002 CMOS 4MEG (256K x 16) UV EPROMAND OTPROM . . . ... ... ... ... 171
M27C160 CMOS 16MEG (2Mx80r1Mx16)UVEPROM . . . . . ... .. .. .. .. ... 179
NMOSUVEPROM . . ... ... . it ittt it i it 189
M2716 NMOS 16K (2Kx8)UVEPROM . . . . . . . .. .. i e 191
M2732A NMOS 32K (4Kx8)UVEPROM . . . . . . .. o it e e e 199
M2764A NMOS 64K (8BKx8)UVEPROM . . . ... .. ... .. .. .. ... 207
M27128A°  NMOS 128K (16Kx8)UVEPROM . . . . . . . .. . . ... .. it 215
M27256 NMOS 256K (32Kx8) UVEPROM . . . . . .. .. . . . . ittt i i 223
M27512 NMOS 512K (64K x8)UVEPROM . . . . . . . .. .. .. . it 231
FLASHMEMORIES . . . . . . . 0 ittt ittt it ittt ittt i e 241
M28F256  CMOS 256K (32K x 8, BULK ERASE) FLASH MEMORY . . . ... ... ... .. 243
M28F256A CMOS 256K (32K x 8, BULK ERASE) FLASHMEMORY . . . ... ... ... .. 259
M28F512  CMOS 512K (64K x 8, BULK ERASE) FLASHMEMORY . . . ... ... ... .. 275
M28F101 CMOS 1MEG (128K x 8, BULK ERASE) FLASHMEMORY . . . . ... ... ... 291
M28F101A CMOS 1MEG (128K x 8, BULK ERASE) FLASHMEMORY . . . .. ... ... .. 307
M28V101A LOW VOLTAGE CMOS 1MEG (128K x 8, BULK ERASE) FLASH MEMORY . . .. 307
M28F101B CMOS 1MEG (128K x 8, BULK ERASE) FLASHMEMORY . . . . ... ... ... 311
M28V101B LOW VOLTAGE CMOS 1MEG (128K x 8, BULK ERASE) FLASH MEMORY . . . . 311
M28F102  CMOS 1MEG (64K x 16, BULK ERASE) FLASH MEMORY . . . . ... ... ... 327
M28F201 CMOS 2MEG (256K x 8, BULK ERASE) FLASHMEMORY . . .. ... ... ... 343
M28Vv201 LOW VOLTAGE CMOS 2MEG (256K x 8, BULK ERASE) FLASH MEMORY . . .. 343
M28F201A CMOS 2MEG (256K x 8, BULK ERASE) FLASHMEMORY . . . . . ... ... .. 359
M28V201A LOW VOLTAGE CMOS 2MEG (256K x 8, BULK ERASE) FLASH MEMORY . . . . 359
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FLASH MEMORIES (cont'd)
M28F410  CMOS 4MEG (x8/x16, TOP BOOT BLOCK ERASE) FLASH MEMORY . . . . . . 363
M28V410  LOW VOLTAGE CMOS 4MEG (x8/x16, TOP BOOT BLOCK ERASE) FLASH

MEMORY . . o v o e e e e e e e e e e e e 363
M28F420  CMOS 4MEG (x8/x16, BOTTOM BOOT BLOCK ERASE) FLASH MEMORY . . .. 363
M28V420  LOW VOLTAGE CMOS 4MEG (x8/x16, BOTTOM BOOT BLOCK ERASE) FLASH

MEMORY . . o v v et e e e e e e e e e e 363
M28F411  CMOS 4MEG (512K x 8, TOP BOOT BLOCK ERASE) FLASH MEMORY . . . . . . 367
M28V411  LOW VOLTAGE CMOS 4MEG (512K x 8, TOP BOOT BLOCK ERASE) FLASH

MEMORY . . o v e e e e e e e e e e 367
M28F421  CMOS 4MEG (512K x 8, BOTTOM BOOT BLOCK ERASE) FLASH MEMORY . . . 367
M28V421  LOW VOLTAGE CMOS 4MEG (512K x 8, BOTTOM BOOT BLOCK ERASE) FLASH

MEMORY . .+ v v o et e et e e e e e e e e 367
M28F841  CMOS 8MEG (1M x 8, SECTOR ERASE) FLASH MEMORY . . . ......... 371
M28V841  LOW VOLTAGE CMOS 8MEG (1M x 8, SECTOR ERASE) FLASH MEMORY . . . 371
M28F161  CMOS 16MEG (2M x 8, SECTOR ERASE) FLASH MEMORY . . . . .. ... ... 377
PCBUSEEPROM . . vttt ettt et et et et et ettt et e n 381
ST24C01  SERIAL ACCESS CMOS 1K (128 X8) EEPROM . . . . . vt oot e e e 383
ST24C01C  SERIAL ACCESS CMOS 1K (128 X 8) EEPROM . . . . . . v vt oo 383
ST24W01C SERIAL ACCESS CMOS 1K (128 X8)EEPROM . . . . v v v v v e e v n 383
ST25C01  SERIAL ACCESS CMOS 1K (128 x 8) EEPROM . . . . . . oo oo .. 383
ST25C01C  SERIAL ACCESS CMOS 1K (128 X8) EEPROM . . . . . v v oo oo e e e 383
ST25W01C  SERIAL ACCESS CMOS 1K (128 X8) EEPROM . . . . v v v vv v v e e v e 383
ST24C02A SERIAL ACCESS CMOS 2K (256 x 8) EEPROM . . . . v v v oo oot 397
ST24C02C SERIAL ACCESS CMOS 2K (256 x 8) EEPROM . . . .« oo oo e e 397
ST24W02C SERIAL ACCESS CMOS 2K (256 X 8) EEPROM . . . . o o v o e e e 397
ST25C02A SERIAL ACCESS CMOS 2K (256 X 8) EEPROM . . . . . . v v v e e e 397
ST25C02C SERIAL ACCESS CMOS 2K (256 X 8) EEPROM . . . . . v v oo oo e e e . 397
ST25W02C SERIAL ACCESS CMOS 2K (256 X 8) EEPROM . . . . . . v oo v oo 397
ST24C04  SERIAL ACCESS CMOS 4K (512X 8)EEPROM . . . . . oo oo v vt e v 41
ST24C04C SERIAL ACCESS CMOS 4K (512X 8) EEPROM . . . . . o v oo vt e e e . 411
ST24W04C SERIAL ACCESS CMOS 4K (512X 8) EEPROM . . . . . oo vo v oo 411
ST25C04  SERIAL ACCESS CMOS 4K (512X 8) EEPROM . . . . o oo oo oot 411
ST25C04C SERIAL ACCESS CMOS 4K (512X 8) EEPROM . . . . v o oo oo e e a1
ST25W04C SERIAL ACCESS CMOS 4K (512X 8) EEPROM . . . . . o v v oo e oo et 411
ST24C08  SERIAL ACCESS CMOS 8K (1024 x8) EEPROM . . . . . . o oo ot .. 425
ST24C08C SERIAL ACCESS CMOS 8K (1024 x 8) EEPROM . . . . . . v oo oo et 425
ST24W08C SERIAL ACCESS CMOS 8K (1024 X 8) EEPROM . . . .« o v o e a e 425
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I°C BUS EEPROM (cont’d)

ST25C08 SERIAL ACCESS CMOS 8K (1024 x 8) EEPROM . . . . . oo v oo 425
ST25C08C SERIAL ACCESS CMOS 8K (1024 x 8) EEPROM . . . . . v oo oo .. 425
ST25W08C SERIAL ACCESS CMOS 8K (1024 x 8) EEPROM . . . . o . oo v e e .. 425
ST24C16  SERIAL ACCESS CMOS 16K (2048 x 8)EEPROM . . . . . . . o oo ... 439
ST24W16 SERIAL ACCESS CMOS 16K (2048 x 8) EEPROM . . . . . o v oo v oo et . 439
ST25C16  SERIAL ACCESS CMOS 16K (2048 X 8) EEPROM . . . . . o v oo oo e .. 439
ST25W16 SERIAL ACCESS CMOS 16K (2048 X 8) EEPROM . . . . . . o v oo v o oo .. 439
ST24164 SERIAL ACCESS CMOS 16K (2048 X 8) EEPROM . . . . . o v oo oo et .. 453
ST25164 SERIAL ACCESS CMOS 16K (2048 x 8) EEPROM . . . . . o o o v oo e .. 453
XPCBUSEEPROM . . o o et e e e e e e e e e e e e e e e e e e e e e e e 465
ST24E16D EXT.ADDR. SERIAL ACCESS CMOS 16K (2048 x 8) EEPROM . . . . . .... .. 467
ST25E16D EXT.ADDR. SERIAL ACCESS CMOS 16K (2048 x 8) EEPROM . . . . .. ... .. 467
ST24E32D EXT.ADDR. SERIAL ACCESS CMOS 32K (4096 x 8) EEPROM . . . . . ... ... 481
ST25E32D EXT.ADDR. SERIAL ACCESS CMOS 32K (4096 x 8) EEPROM . . . . .. .. ... 481
ST24E64D EXT.ADDR. SERIAL ACCESS CMOS 64K (8192 x 8) EEPROM . . . . . . ... .. 495
ST25E64D EXT.ADDR. SERIAL ACCESS CMOS 64K (8192 x 8) EEPROM . . . . . ... ... 495
MICROWIRE BUS EEPROM . . « .« & o et e e e e e e e e e e e e e e e e e e 509
ST93C06  SERIAL ACCESS CMOS 256 bit (16x16 or 32x8) EEPROM . . . . . .. . ... .. 511
ST93C06C SERIAL ACCESS CMOS 256 bit (16x16 or 32x8) EEPROM . . . . . . . ... ... 511
ST93C46A SERIAL ACCESS CMOS 1K (64x16 or 128x8) EEPROM . . . . . . o o oo .. 521
ST93C46T SERIAL ACCESS CMOS 1K (64x16 or 128x8) EEPROM . . . . . . o o oo . .. 521
ST93C46C SERIAL ACCESS CMOS 1K (64x16 or 128x8) EEPROM . . . . . . . . ... .. .. 521
ST93C56 SERIAL ACCESS CMOS 2K (128x16 or 256x8) EEPROM . . . . . ... ...... 531
ST93C66 SERIAL ACCESS CMOS 4K (256x16 or 512x8) EEPROM . . . . . ... ...... 541
ST93CS46 SERIAL ACCESS CMOS 1K (64x16) EEPROM . . . . o o v oo e oo 551
ST93CS47 SERIAL ACCESS CMOS 1K (64x16) EEPROM . . .« v o v oo e 551
ST93CS56 SERIAL ACCESS CMOS 2K (128x16) EEPROM . . . . . v oo oo e 565
ST93CS57 SERIAL ACCESS CMOS 2K (128x16) EEPROM . . . . o o v oo oo . 565
ST93CS66 SERIAL ACCESS CMOS 4K (256x16) EEPROM . . . . . o oo oo 579
ST93CS67 SERIAL ACCESS CMOS 4K (256x16) EEPROM . . . . . o oo oo 579
SPIBUSEEPROM . . . ottt et e et e et e e e e et ettt 593
ST95P04C SERIAL ACCESS CMOS 4K (512x8)EEPROM . . . . . o oo oot n e 595
PARALLEL EEPROM . . . . . . i i i i i it i it s ettt et et e e e s s s eeeos 607
M28C64C PARALLEL ACCESS CMOS 64K (8K x 8) EEPROM . . . . . oo oo oot .. 609
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FASTSRAM . . . . . . i i it ettt ittt i e e e e 619
M624064 VERYFASTCMOS64Kx4SRAM . . .. .. .. ... .. ... ... .. .... 621
M624065 VERY FAST CMOS 64K x 4 SRAM WITH OUTPUTENABLE . . . . ... .. ... 631
M628032 VERY FAST CMOS 32K x 8 SRAM WITH OUTPUTENABLE . . . ... ... ... 641
M624256 VERY FAST CMOS 1M (256K x 4) SRAM WITH OUTPUT ENABLE . . . . .. . .. 651
M628128 VERY FAST CMOS 1M (128K x 8) SRAM WITH OUTPUTENABLE . . . . .. . .. 661
CACHEMEMORIES . ... ... ..ttt ittt ittt s aassnan 671
MK41S80 VERY FASTCMOS4Kx4CACHETAGRAM . . . . ... .. ... .. ... .. .. 673
MK48S74 VERY FASTCMOS8Kx8CACHETAGRAM . . . . ... .............. 683
MK48S80 VERY FASTCMOS8Kx8CACHETAGRAM . . . ... ... ............ 695
MK4202  VERY FASTCMOS 2Kx20 CACHETAGRAM . . . . . .. ... ... . ... ... 707
MK62486 VERY FASTCMOS32Kx9CACHEBRAM. . .. . ... ... ... ... ... 727
M62486A VERY FASTCMOS32Kx9CACHEBRAM . . . . ... ... . ... ... . .... 739
M62486R VERY FASTCMOS 32Kx9 CACHEBRAM . . . . ... ... ..... .. ..... 751
MK62940 VERY FASTCMOS 32Kx9CACHEBRAM. . .. .. .. .. .. ... ... ... 763
M62940A VERY FASTCMOS 32Kx9CACHEBRAM . . . . . .. .. ... ... ... ... 775
STCM128 128KL2 CACHE RAMMODULEWITHTAG . .. .. ... . ... .. .. ..... 787
STCM256 256K L2 CACHE RAMMODULEWITHTAG . .. .. ... ............. 787
FIFOMEMORIES . . . . .. . . i it it ittt ittt i it i it et n e 791
MK4505M VERY FASTCMOS 1{Kx5 CLOCKEDFIFO . ... ... ... ........... 793
MK4505S VERY FASTCMOS 1Kx5CLOCKEDFIFO . .. .. ... . ... ... ..... 793
MK4501 CMOS512x9BIPORTFIFO . . . ... ... o o i 811
MK4503 CMOS2Kx9BIPORTFIFO . . .. . ... ... .. . o i i 827
MK45H01 VERY FASTCMOS 512x9BIPORTFIFO . ... ... ... ... .. ....... 843
MK45H11  VERY FASTCMOS 512x9BIPORTFIFO . . . ... ... ... . ... ... ... 843
MK45H02 VERY FASTCMOS1Kx9BIPORTFIFO . . ... ... ... ... .. .. ..., 843
MK45H12 VERY FASTCMOS1Kx9BiPORTFIFO . . . ... ... ... ... ........ 843
MK45H03 VERY FASTCMOS2Kx9BIiPORTFIFO . .. .. .. ... ... ... ... .... 843
MK45H13 VERY FASTCMOS2Kx9BIPORTFIFO . . . .. ... .. ... ... . . 843
MK45H04 VERY FASTCMOS4Kx9BiPORTFIFO . . . ... ... ... ... ... ... ... 859
MK45H14 VERY FASTCMOS4Kx9BIPORTFIFO . . . .. .. ... ... ... ... .... 859
MK45H08 VERY FASTCMOS8Kx9BIPORTFIFO . .. ... ... . ... ... . ...... 859
ZEROPOWERMEMORIES . . . . . . . . . . ittt ettt e et e s 875
MK48C02A CMOS 2K x 8 ZEROPOWERSRAM . . . .. .. .. ... . . o oo 877
MK48C12A CMOS 2Kx 8 ZEROPOWERSRAM . . . . . ... ... . .o i i e 877
MK48Z202 CMOS2Kx8 ZEROPOWERSRAM . ... ... . ... ... .. .. ....... 887
MK48Z12 CMOS2Kx8 ZEROPOWERSRAM . . . .. .. ... .. .. .. .. .. ..... 887
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ZEROPOWER MEMORIES (cont’d)

MKI48202 CMOS2Kx8 ZEROPOWERSRAM . . . . ... ... ... . . ... ... . ...
MKI48Z12 CMOS2Kx8 ZEROPOWERSRAM . . ... .. .. ... .. .. ...
M48202 CMOS2Kx8 ZEROPOWERSRAM . . ... .. ... ... . . i
' M48Z12  CMOS 2Kx 8 ZEROPOWERSRAM . . . ........ e
MK48208 CMOS8Kx8 ZEROPOWERSRAM .. ... ....... .. .. .. .. .....
MK48Z18 CMOS 8Kx8 ZEROPOWERSRAM . . ... ... ... ... . ... . ......
MK48709 CMOS 8Kx8ZEROPOWERSRAM . . ... ... ... ... . ... ..
MK48Z219 CMOS8Kx8 ZEROPOWERSRAM . . ... .. .. ... . . . ...
MKI48Z18 CMOS 8Kx8 ZEROPOWERSRAM . .. . ... ... ... . . ... .. ...
M48Z208 CMOS8Kx8ZEROPOWERSRAM . .. ... ... ... .. .. .. .. .....
M48718  CMOS 8Kx8 ZEROPOWERSRAM . . . . . ... ... .. . . i
M48Z209 CMOS8Kx8ZEROPOWERSRAM .. ... .. ... ... .. ...,
M48Z19  CMOS 8Kx8 ZEROPOWERSRAM . . ... .. .. ... .. .. .. ... ...,
M48258  CMOS 8Kx8 ZEROPOWERSRAM . . .. ... ... .. .. .. .. .. ...
M48759  CMOS 8K x 8 ZEROPOWERSRAM . . . . . . .. . .. . . it
M48Z32 CMOS 32Kx8 ZEROPOWERSRAM . . . . . .. .. ... . . i i
M48Z32Y CMOS 32Kx8ZEROPOWERSRAM . . . .. .. .. ... .. .. .. . ... ..
M48Z30 CMOS 32Kx8ZEROPOWERSRAM . . . . . . .. ... .. ... ...
M48Z30Y CMOS32Kx8ZEROPOWERSRAM . . . . .. .. ... ... . ..
M48Z128 CMOS 128Kx8 ZEROPOWERSRAM . . . . .. . . ... . . . ittt ..
M48Z128Y CMOS 128K x 8 ZEROPOWERSRAM . . . . ... ... ... ... . .. ...
M482256 CMOS 256K x 8 ZEROPOWERSRAM . . . . . .. ... ... .. .. .. .. ...
M487256Y CMOS 256K x 8 ZEROPOWERSRAM . . . . . ... . ... ... .. ...
M46Z128 CMOS 128K x 16 ZEROPOWERSRAM . . . . ... ... ... ... .. .. ...
M46Z128Y CMOS 128K x 16 ZEROPOWERSRAM . . . . . ... ... . ... ... ... ..
M482512 CMOS512Kx8 ZEROPOWERSRAM . . . . .. .. ... ... .. .. ... ..
M487512Y CMOS 512Kx 8 ZEROPOWERSRAM . . . . . ... .. .. . .. o
M46Z256 CMOS 256K x 16 ZEROPOWERSRAM . . . .. ... ... ... ... ... ...
M46Z256Y CMOS 256K x 16 ZEROPOWERSRAM . . . . . . ... ... ... ... .. ...

TIMEKEEPERMEMORIES . . .. ... ... ... IR
MK41T56 CMOS 64 x 8 SERIAL ACCESS TIMEKEEPER SRAM

MK48T87 CMOS 64 x 8 ADDRESS/DATA MULTIPLEXED TIMEKEEPER SRAM
MK48T02 CMOS2Kx8 TIMEKEEPERSRAM . . . . .. .. .. ... .. ... .. ...
MK48T12 CMOS2Kx8 TIMEKEEPERSRAM . . . . . .. ... ... .. ... ... ..
M48T02 CMOS2Kx8 TIMEKEEPERSRAM . . . . . ... ... ... ... ... ...
M48T12 CMOS2Kx8 TIMEKEEPERSRAM . . . . . . . ... ... ... .......
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TIMEKEEPER MEMORIES (cont’d)

MK48T08 CMOS8Kx8TIMEKEEPERSRAM . . . . ... .. .. ... . ... .....
MK48T18 CMOS8Kx8TIMEKEEPERSRAM . . . . ... ... .............
M48T08 CMOS8Kx8TIMEKEEPERSRAM . . . . ... ... ... .........
M48T18 CMOS8Kx8TIMEKEEPERSRAM . . . . ... .. ... ... .......
M48T58 CMOS8Kx8 TIMEKEEPERSRAM . . . . . . . ... ... ... .. .....
M48T59 CMOS8Kx8TIMEKEEPERSRAM . . . . ... ... ... ... .....
SMARTCARDPRODUCTS . . . . . . i i ittt et i it s st ittt a s
ST1305 CMOS 192 bit EEPROM WITH SECURE LOGIC ACCESS CONTROL . . . . .
ST1331 SMARTCARD CMOS 272bitEEPROM . . . . . . ... ... ... .....
ST1336 SMARTCARD CMOS 272bitEEPROM . . . . . ... .......... ...
ST1333 SMARTCARD CMOS 272bit EEPROM . . . . . ... ... .. ... .....
ST1335 SMARTCARD CMOS 272bit EEPROM . . . . . . . ... ... ... .. ...
ST14C02C SERIAL ACCESS CMOS 2K (256 x 8) EEPROM . . . . .. ... .. .. ...
ST16XYZ CMOS MCU BASED FAMILY OF SMARTCARDICS . . . . .. ........
ST16F48 CMOS MCU SAFEGUARDED SMARTCARD IC,8KEEPROM . . . . . .. ..
ST16601 CMOS MCU SAFEGUARDED SMARTCARD IC, 1KEEPROM . . . . . . ...
ST16SF48 CMOS MCU SAFEGUARDED SMARTCARD IC,8KEEPROM . . . . . .. ..
ST16CF54 CMOS MCU SAFEGUARDED SMARTCARD IC,MAAP. . ... ... .....
ST16xF74 CMOS CRYPTO-COMPUTERFAMILY . . ... ... .. ...........

ST16XYZ-EMU ST16XYZDEVELOPMENTSYSTEM . . ... . ... ... . .........

APPLICATIONand QUALITY . . .. . . . .. ottt it i e i it e it e a e e
AN206 REPLACING EEPROMWITHZEROPOWER . . . .. ... . ... ... ...
AN207 PROGRAMMING THEMK48Z02 . . .. ... .. ... .. ... .......
AN208 POWER FAIL INTERRUPT OF THE MK48Z709/19 . . . . .. . ... ... ...
AN210 TIMEKEEPER CALIBRATION OF THEMK48T02 . . . ... ... ... .. ..
AN211 MEMORY MAPPED TIMEKEEPER REGISTERS OF THE MK48T02 . . . . . .
AN218 THE MK45H03 BiPORT FIFO 16-BIT TO8-BITCONVERSION . . . . . .. ..
AN394 MICROWIRE EEPROM COMMON /O OPERATION . . . . ... .... ...
AN395 ENSURING DATA INTEGRITY IN ZEROPOWER AND TIMEKEEPER RAMs . .
AN396 UPGRADED MEMORY CAPABILITY USING ZEROPOWER AND
TIMEKEEPERPRODUCTS . . . . . . ... . .. i
AN397 TIMINGSPECIFICATIONS . . . . .. . ... o
AN400 THE MK4202 TAGRAM 32-BIT CACHE DESIGN CONCEPTS . . . . ... ..
AN402 UNDERSTANDING CACHE MEMORY SYSTEMS . . . . . ... ... ....
AN404 WRITE PROTECTION IN THE ST24/25Wxx EEPROM FAMILY . . . . . . . ..
AN618 TIMEKEEPER SRAMs FIND MANY APPLICATIONS . . . ... ........
TA125 SYNCHRONOUS BURST SRAM FOR SECONDARY CACHE SYSTEMS . . .
QN100 MEMORY PRODUCTS QUALITYPROGRAM . . . . . . ... ... ... ...
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NON VOLATILE MEMORIES

CMOS UV EPROM and OTP ROM
Size Part Number Organisation I:cs(): Vcc Range Icc / Stby T;l:::;a(toucr)e Package
64K M27C64A-15F1 8K x8 150 5V £ 10% 30mA / 100pA 0to 70 FDIP28W
M27C64A-20F1 8Kx8 200 5V +10% 30mA/ 100pA 0to 70 FDIP28W
M27C64A-25F1 8Kx8 250 5V+10% 30mA/ 100pA 0to 70 FDIP28W
M27C64A-30F1 8Kx8 300 5V +10% 30mA/ 100pA 0to 70 FDIP28W
M27C64A-20F6 8Kx8 200 5V +10% 30mA / 100pA —40to 85 FDIP28W
M27C64A-25F6 8Kx8 250 5V+10% 30mA / 100pA —40to 85 FDIP28W
M27C64A-30F6 8K x 8 300 5V+10% 30mA/ 100pA —40 to 85 FDIP28W
256K M27C256B-70XF1 32K x 8 70 5V+5% 30mA / 100pA 0to 70 FDIP28W
M27C256B-80XF1 32Kx 8 80 5V+5% 30mA / 100pA 0to 70 FDIP28W
M27C256B-10XF1 32Kx 8 100 5V+5% 30mA/ 100pA 0to 70 FDIP28W
M27C256B-12XF1 32K x 8 120 5V+5% 30mA/ 100pA 0to70 FDIP28W
M27C256B-15XF1 32K x 8 150 5V+5% 30mA / 100pA 0to 70 FDIP28W
M27C256B-20XF1 32K x 8 200 5V+5% 30mA/ 100pA 0to 70 FDIP28W
M27C256B-25XF1 32K x 8 250 5V+5% 30mA / 100pA 0to 70 FDIP28W
M27C256B-10F1 32Kx 8 100 5V +10% 30mA/ 100pA 0to 70 FDIP28W
M27C256B-12F1 32K x 8 120 5V+10% 30mA / 100pA 0to 70 FDIP28W
M27C256B-15F1 32K x 8 150 5V+10% 30mA / 100pA 0to 70 FDIP28W
M27C256B-20F1 32K x 8 200 5V+10% 30mA / 100pA 0to 70 FDIP28W
M27C256B-25F1 32Kx 8 250 5V +10% 30mA /100pA 0to 70 FDIP28W
M27C256B-15XF6 32Kx 8 150 5V+5% 30mA /100pA —40t0 85 FDIP28W
M27C256B-20XF6 32Kx 8 200 5V+5% 30mA / 100pA —40to 85 FDIP28W
M27C256B-90F6 32Kx 8 90 5V+10% 30mA / 100pA —40to 85 FDIP28W
M27C256B-12F6 32K x 8 120 5V+10% 30mA / 100pA —40 to 85 FDIP28W
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NON VOLATILE MEMORIES
CMOS UV EPROM and OTP ROM (cont'd)

Size Part Number Organisation ::cs‘; Vcc Range lcc / Stby T:r:::;a(toucr)e Package

256K M27C256B-15F6 32Kx 8 150 5V +10% 30mA/100pA —40to 85 FDIP28W
M27C256B-20F6 32K x 8 200 5V +10% 30mA /100pA —40to 85 FDIP28W
M27C256B-25F6 32Kx 8 250 5V +10% 30mA /100pA —40 to 85 FDIP28W
M27C256B-15XF3 32K x 8 150 5V +5% 30mA /100pA —40to 125 FDIP28W
M27C256B-20F3 32K x 8 200 5V +10% 30mA /100pA —40 to 125 FDIP28W
M27C256B-90B1 32K x 8 90 5V +10% 30mA/100pA Oto 70 PDIP28
M27C256B-12B1 32Kx 8 120 5V +10% 30mA/100pA 0to 70 PDIP28
M27C256B-15B1 32Kx 8 150 5V +10% 30mA/100pA 0to 70 PDIP28
M27C256B-20B1 32Kx 8 200 5V +10% 30mA / 100pA 0to 70 PDIP28
M27C256B-15B6 32Kx 8 150 5V +10% 30mA /100pA —40 to 85 PDIP28
M27C256B-20B7 32Kx 8 200 5V +10% 30mA/100pA —40to 105 PDIP28
M27C256B-20B3 32Kx 8 200 5V +10% 30mA /100pA —40t0 125 PDIP28
M27C256B-90C1 32Kx 8 90 5V +10% 30mA/100pA 0to 70 PLCC32
M27C256B-12C1 32K x 8 120 5V + 10% 30mA/100pA 0to 70 PLCC32
M27C256B-15C1 32Kx 8 150 5V +10% 30mA/ 100pA 0to 70 PLCC32
M27C256B-20C1 32Kx 8 200 5V +10% 30mA /100pA 0to 70 PLCC32
M27C256B-12C6 32Kx 8 120 5V+10% 30mA/100pA —40 to 85 PLCC32
M27C256B-15C6 32K x 8 150 5V +10% 30mA/100pA —40 to 85 PLCC32
M27C256B-20C6 32Kx 8 200 5V +10% 30mA/100pA —40 to 85 PLCC32
M27C256B-90N1 32Kx 8 90 5V+10% 30mA/ 100pA 0to 70 TSOP28
M87C257-12XF1 32Kx 8 120 5V +5% 30mA /200pA 0to 70 FDIP28W
M87C257-20XF1 32Kx 8 200 5V+5% 30mA /200pA 0to 70 FDIP28W
M87C257-12F1 32K x 8 120 5V +10% 30mA / 200puA 0to 70 FDIP28W




NON VOLATILE MEMORIES

CMOS UV EPROM and OTP ROM (cont'd)

Size Part Number Organisation :’:;‘; Vcc Range Icc / Stby T;r::;;a(totg)e Package

256K M87C257-20F1 32Kx 8 200 5V +10% 30mA / 200pA 0to 70 FDIP28W
M87C257-15F6 32K x 8 150 5V +10% 30mA / 200pnA —40 to 85 FDIP28W

M87C257-15C1 32K x 8 150 5V +10% 30mA / 200pnA 0to 70 PLCC32

M87C257-15C6 32K x 8 150 5V 1 10% 30mA / 200pnA —40 to 85 PLCC32

E] M87C257-20C6 32Kx 8 200 5V +10% 30mA / 200pnA —40 to 85 PLCC32
%m M87C257-15C3 32K x 8 150 5V +10% 30mA / 200pA —40 to 125 PLCC32
%3 512K M27C512-70XF1 64K x 8 70 5V+5% 30mA / 100pA 0to 70 FDIP28W
%é M27C512-80XF1 64K x 8 80 5V+5% 30mA/ 100pA 0to 70 FDIP28W
gg M27C512-12XF1 64K x 8 120 5V +5% 30mA / 100pA 0to 70 FDIP28W
%g M27C512-15XF1 64K x 8 150 5V + 5% 30mA/ 100pA 0to 70 FDIP28W
§= M27C512-20XF1 64K x 8 200 5V +5% 30mA / 100pA 0to 70 FDIP28W
M27C512-25XF1 64K x 8 250 5V +5% 30mA/ 100pnA 0to 70 FDIP28W

M27C512-10F1 64K x 8 100 5V +10% 30mA/ 100pnA 0to 70 FDIP28W
M27C512-12F1 64K x 8 120 5V = 10% 30mA/ 100pA 0to 70 FDIP28W
M27C512-15F1 64K x 8 150 5V £ 10% 30mA/ 100pA 0to 70 FDIP28W
M27C512-20F1 . 64K x 8 200 5V +10% 30mA/ 100pA 0to 70 FDIP28W

M27C512-25F1 64K x 8 250 5V £ 10% 30mA / 100pA 0to 70 FDIP28W

M27C512-15XF6 64K x 8 150 5V +5% 30mA / 100pA —40 to 85 FDIP28W

M27C512-15F6 64K x 8 150 5V +10% 30mA/ 100pA —40 to 85 FDIP28W

M27C512-20F6 64K x 8 200 5V +10% 30mA/ 100pA —40 to 85 FDIP28W

M27C512-12F3 64K x 8 120 5V + 10% 30mA/ 100pA —40to 125 FDIP28W

M27C512-20F3 64K x 8 200 5V + 10% 30mA/ 100pA —401to0 125 FDIP28W

L}

3dINOD NOILO3T3AS



8l

iy

SOINOYIITTHOEIN
NOSIWOHL-S32S

3diND NOILO3T3S

NON VOLATILE MEMORIES
CMOS UV EPROM and OTP ROM (cont'd)
Size Part Number Organisation ::cs‘)’ Vcc Range Icc / Stby T;r::ge;a(tcucr)e Package
512K M27C512-90B1 64K x 8 90 5V £ 10% 30mA/ 100pA 0to 70 PDIP28
M27C512-12B1 64K x 8 120 5V £ 10% 30mA / 100pA 0to 70 PDIP28
M27C512-15B1 64K x 8 150 5V +10% 30mA / 100pA 0to 70 PDIP28
M27C512-20B1 64K x 8 200 5V +10% 30mA/ 100pA 0to 70 PDIP28
M27C512-15B6 64K x 8 150 5V + 10% 30mA / 100pA —40 to 85 PDIP28
M27C512-20B6 64K x 8 200 5V +10% 30mA / 100pA —40 to 85 PDIP28
M27C512-12B3 64K x 8 120 5V + 10% 30mA / 100pA —401to0 125 PDIP28
M27C512-20B3 64K x 8 200 5V + 10% 30mA / 100pA —40 to 125 PDIP28
M27C512-90C1 64K x 8 90 5V +10% 30mA / 100pA 0to 70 PLCC32
M27C512-12C1 64K x 8 120 5V +10% 30mA/ 100pA 0to 70 PLCC32
M27C512-15C1 64K x 8 150 5V + 10% 30mA / 100pA 0to 70 PLCC32
M27C512-20C1 64K x 8 200 5V +£10% 30mA/ 100pA Oto 70 PLCC32
M27V512-200K1 64K x 8 200 3to0 5.5V 10mA / 100pA 0to 70 PLCC32
M27C512-12C6 64K x 8 120 5V + 10% 30mA / 100pnA —40 to 85 PLCC32
M27C512-20C6 64K x 8 200 5V £ 10% 30mA/ 100pA —40 to 85 PLCC32
M27C512-12C3 64K x 8 120 5V + 10% 30mA / 100pA —40 to 125 PLCC32
M27C512-90N1 64K x 8 90 5V +10% 30mA/ 100pA 0to 70 TSOP28
M27C512-12N1 64K x 8 120 5V +10% 30mA / 100pA 0to 70 TSOP28
M27V512-200N1 64K x 8 200 3t05.5V 10mA / 100pA 0to 70 TSOP28
™M M27C1001-70XF1 128K x 8 70 5V +5% 30mA / 100pnA 0to 70 FDIP32W
M27C1001-80XF1 128K x 8 80 5V £+ 5% 30mA / 100pA 0to 70 FDIP32W
M27C1001-12F1 128K x 8 120 5V +10% 30mA / 100pA 0to 70 FDIP32W
M27C1001-12XF1 128K x 8 120 5V * 5% 30mA / 100pA 0to 70 FDIP32W
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NON VOLATILE MEMORIES

CMOS UV EPROM and OTP ROM (cont'd)

Size Part Number Organisation z:‘:; Vce Range lcc / Stby ng:;;a(t:g)e Package
1M M27C1001-15XF1 128K x 8 150 5V+5% 30mA / 100pA 0to 70 FDIP32W
M27C1001-20XF1 128K x 8 200 5V+5% 30mA/100pA 0to 70 FDIP32W
M27C1001-25XF1 128K x 8 250 5V+10% 30mA /100pA Oto 70 FDIP32W
M27C1001-10F1 128K x 8 100 5V +10% 30mA / 100pA 0to 70 'FDIP32W
M27C1001-15F1 128K x 8 150 5V+10% 30mA / 100pA 0to 70 FDIP32W
M27C1001-20F1 128K x 8 200 5V +10% 30mA / 100pA 0to 70 FDIP32W
M27C1001-25F1 128K x 8 250 5V+10% 30mA / 100pA 0to 70 FDIP32W
M27C1001-20XF6 128K x 8 200 5V+5% 30mA/100pA —40to 85 FDIP32W
M27C1001-12F6 128K x 8 120 5V+10% 30mA / 100pA —40to0 85 FDIP32W
M27C1001-15F6 128K x 8 150 5V+10% 30mA/100pA —40 to 85 FDIP32W
M27C1001-20F6 128K x 8 200 5V +10% 30mA /100pA —40to 85 FDIP32W
M27C1001-10XF3 128K x 8 100 5V+5% 30mA /100pA —40to 125 FDIP32W
M27C1001-10L1 Use M27V101-200L6 LCCC32W
M27C1001-15B1 128K x 8 150 5V+10% 30mA / 100pA 0to 70 PDIP32
M27C1001-12B3 128K x 8 150 5V+10% 30mA / 100pA —401to0 125 PDIP32
M27C1001-90CH 128K x 8 90 5V+10% 30mA /100pA 0to 70 PLCC32
M27C1001-10CH1 128K x 8 100 5V+10% 30mA / 100pA 0to 70 PLCC32
M27C1001-12CH1 128K x 8 120 5V+10% 30mA /100pA 0to 70 PLCC32
M27C1001-15C1 128K x 8 150 5V +10% 30mA /100pA 0to 70 PLCC32
M27C1001-20C1 128K x 8 200 5V+10% 30mA/100pA 0to 70 PLCC32
M27V101-200K1 128K x 8 200 3t05.5V 30mA / 100pA 0to 70 PLCC32
M27C1001-90C6 128K x 8 90 5V+10% 30mA / 100pA —40to 85 PLCC32
M27C1001-12C6 128K x 8 120 5V+10% 30mA / 100pA —40 to 85 PLCC32
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NON VOLATILE MEMORIES
CMOS UV EPROM and OTP ROM (cont'd)
Size Part Number Organisation z:‘;‘; Vcc Range Icc / Stby T;'::;;a(?g; Package
M M27C1001-15C6 128K x 8 150 5V + 10% 30mA / 100pA —40 to 85 PLCC32
M27V101-200L6 128K x 8 200 3.2t0 5.5V 30mA / 100pA —40to 85 LCCC32wW
M27C1024-80XF1 64K x 16 80 5V+5% 35mA / 100pA 0to 70 FDIP40W
M27C1024-12XF1 64K x 16 120 5V +5% 35mA / 100pA 0to 70 FDIP40W
M27C1024-15XF1 64K x 16 150 5V +5% 35mA / 100pA Oto 70 FDIP40W
M27C1024-20XF1 64K x 16 200 5V +5% 35mA/ 100pA 0to 70 FDIP40W
M27C1024-10F1 64K x 16 100 5V +10% 35mA / 100pA O0to 70 FDIP40W
M27C1024-12F1 64K x 16 120 5V £ 10% 35mA/ 100pA 0to 70 FDIP4OW
M27C1024-15F1 64K x 16 150 5V +10% 35mA/ 100pA 0to 70 FDIP40W
M27C1024-20F1 64K x 16 200 5V+10% 35mA / 100pA O0to 70 FDIP40W
M27C1024-25F1 64K x 16 250 5V +10% 35mA/ 100pA 0to 70 FDIP40W
M27C1024-12XF6 64K x 16 120 5V +5% 35mA / 100pA —40to 85 FDIP40W
M27C1024-10C1 64K x 16 100 5V +£10% 35mA / 100pA 0to 70 PLCC44
M27C1024-12C1 64K x 16 120 5V + 10% 35mA/ 100pA 0to 70 PLCC44
M27C1024-15Ct 64K x 16 150 5V +10% 35mA/ 100pA 0to 70 PLCC44
M27C1024-12C6 64K x 16 120 5V +10% 35mA / 100pA —40to 85 PLCC44
2M M27C2001-80XF1 256K x 8 80 5V +5% 30mA/ 100pA 0to 70 FDIP32W
M27C2001-15XF1 256K x 8 150 5V +5% 30mA / 100pA 0to 70 FDIP32W
M27C2001-10F1 256K x 8 100 5V +10% 30mA / 100pA 0to 70 FDIP32W
M27C2001-12F1 " 256K x8 120 5V +10% 30mA/ 100pA 0to 70 FDIP32W
M27C2001-15F1 256K x 8 150 5V +10% 30mA / 100pA 0to 70 FDIP32W
M27C2001-20F1 256K x 8 200 5V +10% 30mA/ 100pA 0to 70 FDIP32W
M27C2001-12F6 256K x 8 120 5V +10% 30mA / 100pA —40 to 85 FDIP32W
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NON VOLATILE MEMORIES

CMOS UV EPROM and OTP ROM (cont'd)

Size Part Number Organisation ::‘;‘): Vcc Range lcc / Stby T;l:::;a(ttg)e Package
2M M27C2001-10L1 Use M27V201-200L6 LCCC32W
M27C2001-10C1 256K x 8 100 5V +10% 30mA/ 100pA 0to 70 PLCC32
M27C2001-12C1 256K x 8 120 5V +10% 30mA/ 100pA 0to 70 PLCC32
M27C2001-15C1 256K x 8 150 5V +10% 30mA / 100pA 0to 70 PLCC32
M27v201-200K1 256K x 8 200 3t0 5.5V 30mA / 100pnA 0to 70 PLCC32
M27C2001-12C6 256K x 8 120 5V +10% 30mA/ 100pA —40 to 85 PLCC32
M27C2001-15C6 256K x 8 150 5V+10% 30mA/ 100pA —40 to 85 PLCC32
M27V201-200L6 256K x 8 200 3.2t05.5V 30mA / 100pA —40 to 85 LCCC32W
4M M27C4001-80XF1 512Kx 8 80 5V +5% 50mA / 100pA 0to 70 FDIP32W
M27C4001-10XF1 512Kx 8 100 5V+5% 50mA / 100pA 0to 70 FDIP32W
M27C4001-10F1 512K x 8 100 5V +10% 50mA / 100pA 0to 70 FDIP32W
M27C4001-12F1 512Kx 8 120 5V +10% 50mA / 100pA 0to 70 FDIP32W
M27C4001-15F1 512Kx 8 150 5V +10% 50mA / 100pA 0to 70 FDIP32W
M27C4001-12F6 512K x 8 120 5V +10% 50mA / 100pA —40to 85 FDIP32W
M27C4001-95XL6 512K x 8 95 5V+5% 50mA / 100pA —40 to 85 LCCC32W
M27C4001-10C1 512Kx 8 100 5V+10% 50mA / 100pA 0to 70 PLCC32
M27C4001-12C1 512K x 8 120 5V+10% 50mA / 100pA Oto70 PLCC32
M27C4001-15C1 512K x 8 150 5V +10% 50mA / 100pA 0to 70 PLCC32
M27V401-200K1 512K x 8 200 3to0 5.5V 50mA / 100pA 0to 70 PLCC32
M27C4001-12C6 512K x 8 120 5V+10% 50mA / 100pA —40 to 85 PLCC32
M27Vv401-200L6 512K x 8 200 3.2t0 5.5V 50mA / 100pA —40 to 85 LCCC32W
M27C4002-80XF1 256K x 16 80 5V +5% 50mA / 100pnA 0to 70 FDIP40W
M27C4002-10XF1 256K x 16 100 5V+5% 50mA / 100pA 0to 70 FDIP40W
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NON VOLATILE MEMORIES
CMOS UV EPROM and OTP ROM (cont'd)

Size Part Number Organisation ;:‘;‘): Vce Range Icc / Stby T;zr?;;a(?.lcr;e Package

4M M27C4002-10F1 256K x 16 100 5V+10% 50mA /100pA Oto 70 FDIP4OW
M27C4002-12F1 256K x 16 120 5V+10% 50mA / 100pA 0to 70 FDIP40W
M27C4002-15F1 256K x 16 150 5V+10% 50mA / 100pA 0to 70 FDIP4OW
M27C4002-12F6 256K x 16 120 5V+10% 50mA / 100pA —40 to 85 FDIP40W
M27C4002-15F6 256K x 16 150 5V +10% 50mA / 100pA —40 to 85 FDIP40W
M27C4002-12J6 256K x 16 120 5V +10% 50mA / 100pA —40 to 85 JLCC44W
M27C4002-12C1 256K x 16 120 5V +10% 50mA / 100pA 0to 70 PLCC44
M27C4002-15C1 256K x 16 150 5V +10% 50mA /100pA 0to 70 PLCC44
M27C4002-12C6 256K x 16 120 5V+10% 50mA / 100pA 0to 70 PLCC44
M27C4002-15C6 256K x 16 150 5V+10% 50mA / 100pA 0to 70 PLCC44

16M M27C160-200F1 x8/x16 200 5V +10% 50mA / 100pA 0to 70 FDIP42W
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NON VOLATILE MEMORIES

NMOS UV EPROM

Size Part Number Organisation t:cs‘)’ Vce Range lcc / Stby TeR:\r?:;a(toLg)e Package
16K M2716F1 2Kx 8 450 5V +5% 100mA / 25mA 0to 70 FDIP24W
M2716-1F1 2Kx 8 350 5V +10% 100mA / 25mA 0to 70 FDIP24W
M2716F6 2Kx 8 450 5V +5% 100mA / 25mA —40 to 85 FDIP24W
M2716-1F6 2Kx 8 350 5V £ 10% 100mA / 25mA —40 to 85 FDIP24W
32K M2732A-2F1 4K x 8 200 5V 5% 125mA /35mA 0to 70 FDIP24W
M2732AF1 4Kx 8 250 5V +5% 125mA / 35mA 0to 70 FDIP24W
M2732A-3F1 4K x 8 300 5V +5% 125mA /35mA 0to 70 FDIP24W
M2732A-4F1 4Kx 8 450 5V +5% 125mA / 35mA 0to 70 FDIP24W
M2732A-20F1 4Kx 8 200 5V +10% 125mA / 35mA 0to 70 FDIP24W
M2732A-25F1 4Kx 8 250 5V £ 10% 125mA /35mA 0to 70 FDIP24W
M2732AF6 4Kx 8 250 5V +5% 125mA / 35mA -40 to 85 FDIP24W
M2732A-4F6 4Kx 8 450 5V +5% 125mA / 35mA —-40 to 85 FDIP24W
64K M2764A-1F1 8Kx 8 180 5V +5% 75mA / 35mA 0to 70 FDIP28W
M2764A-2F1 8Kx8 200 5V £ 5% 75mA / 35mA 0to 70 FDIP28W
M2764AF1 8K x 8 250 5V +5% 75mA / 35mA 0to 70 FDIP28W
M2764A-3F1 8Kx8 300 5V +5% 75mA / 35mA 0to 70 FDIP28W
M2764A-4F1 8Kx8 450 5V + 5% 75mA / 35mA 0to 70 FDIP28W
M2764A-20F1 8Kx 8 200 5V +10% 75mA / 35mA 0to 70 FDIP28W
M2764A-25F1 8Kx8 250 5V +10% 75mA / 35mA 0to 70 FDIP28W
M2764A-2F6 8K x8 200 5V +5% 75mA / 35mA —40 to 85 FDIP28W
M2764AF6 8Kx8 250 5V 5% 75mA / 35mA —40 to 85 FDIP28W
M2764A-4F6 8K x8 450 5V + 5% 75mA / 35mA —40 to 85 FDIP28W
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NON VOLATILE MEMORIES
NMOS UV EPROM (cont'd)
Size Part Number Organisation z:‘;‘; Vcc Range Icc / Stby T;l:::;a(toucr;e Package
128K M27128AF1 16K x 8 250 5V +5% 85mA / 40mA 0to 70 FDIP28W
M27128A-3F1 16K x 8 300 5V +5% 85mA / 40mA 0to 70 FDIP28W
M27128A-4F1 16K x 8 450 5V +5% 85mA / 40mA 0to 70 FDIP28W
M27128A-2F1 16K x 8 200 5V +5% 85mA / 40mA 0to 70 FDIP28W
M27128A-25F1 16K x 8 250 5V +10% 85mA / 40mA 0to 70 FDIP28W
M27128AF6 16K x 8 250 5V + 5% 85mA / 40mA —40 to 85 FDIP28W
256K M27256-1F1 32K x 8 170 5V £ 5% 100mA / 40mA O0to 70 FDIP28W
M27256-2F1 32K x 8 200 5V + 5% 100mA / 40mA 0to 70 FDIP28W
M27256F1 32K x 8 250 5V +5% 100mA / 40mA 0to 70 FDIP28W
M27256-3F1 32K x 8 300 5V +5% 100mA / 40mA 0to 70 FDIP28W
M27256-4F1 32K x 8 450 5V +5% 100mA / 40mA 0to 70 FDIP28W
M27256-20F1 32K x 8 200 5V +10% 100mA / 40mA 0to 70 FDIP28W
M27256-25F1 32K x 8 250 5V £ 10% 100mA / 40mA Oto 70 FDIP28W
M27256F6 32K x 8 250 5V + 5% 100mA / 40mA —40 to 85 FDIP28W
512K M27512-2F1 32K x 8 200 5V +5% 125mA / 40mA 0to 70 FDIP28W
M27512F1 32K x 8 250 5V + 5% 125mA / 40mA O0to 70 FDIP28W
M27512-3F1 32K x 8 300 5V + 5% 125mA / 40mA O0to 70 FDIP28W
M27512-20F1 32K x 8 200 5V +10% 125mA / 40mA 0to 70 FDIP28W
M27512-25F1 32K x 8 250 5V £ 10% 125mA/ 40mA 0to 70 FDIP28W
M27512-2F6 32K x 8 200 5V +5% 125mA / 40mA —40 to 85 FDIP28W
M27512F6 32K x 8 250 5V +£5% 125mA / 40mA —40 to 85 FDIP28W
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NON VOLATILE MEMORIES

FLASH MEMORIES

tacc

Temperature

Size Part Number Organisation (ns) Vce Range Icc / Stby Range (°C) Package

256K M28F256A-12B1 32Kx 8 120 5V +10% 30mA / 200pA 0to 70 PDIP32
M28F256-12B1 32Kx 8 120 5V +10% 30mA / 200pA 0to 70 PDIP32
M28F256A-15B1 32Kx 8 150 5V £ 10% 30mA / 200pA 0to 70 PDIP32
M28F256-15B1 32Kx 8 150 5V £ 10% 30mA / 200pA 0to 70 PDIP32
M28F256A-20B1 32Kx 8 200 5V +10% 30mA / 200pA 0to 70 PDIP32
M28F256-20B1 32Kx 8 200 5V + 10% 30mA / 200pA 0to 70 PDIP32
M28F256A-15B6 32Kx 8 150 5V +10% 30mA / 200pA —40 to 85 PDIP32
M28F256-15B6 32Kx 8 150 5V +10% 30mA / 200pA —40 to 85 PDIP32
M28F256A-15B3 32Kx 8 150 5V +10% 30mA / 200pA —40to 125 PDIP32
M28F256-15B3 32K x 8 150 5V +10% 30mA / 200pA —40 to 125 PDIP32
M28F256A-12C1 32K x 8 120 5V £ 10% 30mA / 200pA 0to70 PLCC32
M28F256-12C1 32Kx 8 120 5V £ 10% 30mA / 200pA 0to 70 PLCC32
M28F256A-15C1 32Kx 8 150 5V £ 10% 30mA / 200pA 0to 70 PLCC32
M28F256-15C1 32K x 8 150 5V £ 10% 30mA / 200pA 0to 70 PLCC32
M28F256A-20C1 32K x 8 200 5V +10% 30mA / 200pA 0to 70 PLCC32
M28F256-20C1 32Kx 8 200 5V £ 10% 30mA / 200pA 0to 70 PLCC32
M28F256A-15C6 32Kx 8 150 5V +10% 30mA / 200pA —40to 85 PLCC32
M28F256-15C6 32K x 8 150 5V £ 10% 30mA / 200pA —40 to 85 PLCC32
M28F256A-15C3 32K x 8 150 5V £ 10% 30mA / 200pA —40to 125 PLCC32
M28F256-15C3 32Kx 8 150 5V +10% 30mA / 200pA —40 to 125 PLCC32

512K M28F512-12B1 64K x 8 120 5V +10% 30mA / 200pA 0to 70 PDIP32
M28F512-15B1 64K x 8 150 5V £ 10% 30mA / 200pA 0to 70 PDIP32
M28F512-20B1 64K x 8 200 5V + 10% 30mA / 200pA 0to 70 PDIP32
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NON VOLATILE MEMORIES
FLASH MEMORIES (cont'd)

Size Part Number Organisation ::Z‘; Vce Range Icc / Stby T;::;;a(tg; Package

512K M28F512-15B6 64K x 8 150 5V +10% 30mA / 200pA —40 to 85 PDIP32
M28F512-15B3 64K x 8 150 5V +10% 30mA / 200pA —40to 125 PDIP32
M28F512-12C1 64K x 8 120 5V +10% 30mA / 200pA 0to 70 PLCC32
M28F512-15C1 64K x 8 150 5V £ 10% 30mA / 200pA O0to 70 PLCC32
M28F512-20C1 " B4Kx8 200 5V + 10% 30mA / 200pA 0to 70 PLCC32
M28F512-15C6 64K x 8 150 5V +10% 30mA / 200pA —40 to 85 PLCC32
M28F512-15C3 64K x 8 150 5V +10% 30mA / 200pA —40 to 125 PLCC32

M M28F101-120P1 128K x 8 120 5V + 10% 30mA / 100pA 0to 70 PDIP32

M28F101-150P1 128K x 8 150 5V + 10% 30mA /100uA 0to 70 PDIP32
M28F101-200P1 128K x 8 200 5V +10% 30mA / 100pA 0to 70 PDIP32
M28F101-150P6 128K x 8 150 5V +10% 30mA / 100pA —40 to 85 PDIP32
M28F101-150P3 128K x 8 150 5V +10% 30mA / 100uA —40 to 125 PDIP32
M28F101-120K1 128K x 8 120 5V £ 10% 30mA / 100pA 0to 70 PLCC32
M28F101-150K1 128K x 8 150 5V +10% 30mA / 100pA 0to 70 PLCC32
M28F101-200K1 128K x 8 200 5V +10% 30mA/100pA 0to 70 PLCC32
M28F101-150K6 128Kx 8 150 5V +10% 30mA / 100pA —40 to 85 PLCC32
M28F101-150K3 128K x 8 150 5V £ 10% 30mA / 100pA —40 to 125 PLCC32
M28F101-120N1 128K x 8 120 5V +10% 30mA / 100pA 0to 70 TSOP32
M28F101-150N1 128K x 8 150 5V +10% 30mA / 100pA 0to 70 TSOP32
M28F101A-60N1 128K x 8 60 5V +10% 30mA / 100pA 0to 70 TSOP32
M28V101A-100N1 128K x 8 100 3.3V+0.3V 30mA / 100pA 0to 70 TSOP32
M28F101B-60N1 128K x 8 60 5V +10% 30mA / 100pA 0to 70 TSOP32
M28V101B-150N1 128K x 8 150 3.3V+0.3V 30mA / 100pA 0to 70 TSOP32
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NON VOLATILE MEMORIES

FLASH MEMORIES (cont'd)

size Part Number Organisation I:‘;j Vec Range lec / Stby T;Z‘:;;a(“gf Package
M| M28F102-150K1 64K x 16 150 5V £ 10% 50mA / 1000A 01070 PLCCA44
M28F102-150K6 64K x 16 150 5V £ 10% 50mA / 100pA —401t085 PLCC44
M28F102-150K3 64K x 16 150 5V £ 10% 50mA / 100uA —4010 125 PLCC44
oM | M28F201-60NT 256K x 8 60 5V +10% 30mA/100pA 01070 TSOP32
M28V201-100N1 256K x 8 100 3.3V+03V 30mA / 100pA 01070 TSOP32
M28F201A-60N1 256K x 8 60 5V £10% 30mA / 1004A 01070 TSOP32
M28V201A-150N1 256K x 8 150 3.3V+0.3V 30mA / 1004A 01070 TSOP32
4M | M28F410-60N1 X8 x16, Block Er. 60 5V£10% 30mA/80pA 01070 TSOP56
M28V410-150N1 X8/ x16, Block Er. 150 V1055V 30mA / 504A 01070 TSOP56
M28F411-6ON1 512K x 8, Block Er. 60 5V £ 10% 30mA / 80pA 01070 TSOP40
M28V411-150N1 512K x 8, Block Er. | 150 V1055V 30mA / 50uA 01070 TSOP40
8M | M28F841-85N1 1M x 8, Sector Er. 85 5V £ 10% 30mA / 30uA 01070 TSOP40
M28V841-200N1 1M x 8, Sector Er. 200 3V 1055V 30mA / 30pA 01070 TSOP40
16M | M28F161-100N1 M x 8, Sector E. 100 3.3V 03V 30mA / 30uA 01070 TSOP48
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NON VOLATILE MEMORIES
EEPROM, I°C and MICROWIRE Serial Access Bus
Size Part Number Organisation Vc"zv)mm Feature T;r:::;a(:tg)e Package
1K ST24C01B1 128x 8 45 Byte/Page Write 0to 70 PSDIP8
ST24W01B1 128x 8 45 Write Control 0to 70 PSDIP8
ST24C01CB1 128x 8 3.0 Byte/Page Write 0to 70 PSDIP8
ST24W01CB1 128x 8 3.0 Write Control 0to 70 PSDIP8
ST25C01B1 128x 8 25 Byte/Page Write 0to 70 PSDIP8
ST25C01CB1 128x 8 25 Byte/Page Write 0to 70 PSDIP8
ST25W01CB1 128x 8 25 Wirite Control 0to 70 PSDIP8
ST24C01B6 128x 8 45 Byte/Page Write —401t0 85 PSDIP8
ST24W01B6 128x 8 45 Wirite Control —40to 85 PSDIP8
ST24C01CB6 128x 8 3.0 Byte/Page Write —40to 85 PSDIP8
ST24W01CB6 128x 8 3.0 Write Control —40to 85 PSDIP8
ST25C01B6 128x 8 25 Byte/Page Write —401t0 85 PSDIP8
ST25C01CB6 128x 8 25 Byte/Page Write —401t0 85 PSDIP8
ST25W01CB6 128x 8 2.5 Write Control —401to 85 PSDIP8
ST24C01M1 128x 8 4.5 Byte/Page Write 0to 70 S08
ST24C01M1013TR 128x 8 45 Byte/Page Write 0to70 - SO8TR
ST24W01M1 128x 8 45 Wirite Control 0to 70 SO8
ST24W01M1013TR 128x 8 45 Write Control 0to 70 SO8TR
ST24C01CM1 128x 8 3.0 Byte/Page Write 0to 70 S08
ST24C01CM1TR 128x 8 3.0 Byte/Page Write 0to 70 SO8TR
ST24W01CM1 128x 8 3.0 Write Control 0to 70 SO8
ST24W01CM1TR 128 x 8 3.0 Wirite Control 0to 70 SO8TR
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'NON VOLATILE MEMORIES

EEPROM, I°C and MICROWIRE Serial Access Bus (cont'd)

Size Part Number Organisation chzvr)mn Feature T;r:r;:;;a(t:g)e Package

1K ST25C01CM1 128x8 25 Byte/Page Write 0to 70 SO8
ST25C01CM1TR 128 x 8 25 Byte/Page Write 0to 70 SO8TR
ST25C01M1 128x 8 25 Byte/Page Write 0to 70 S08
ST25C01M1013TR 128x8 25 Byte/Page Write 0to 70 SO8TR
ST25W01CM1 128 x8 25 Write Control 0to 70 SOo8
ST25WO01CM1TR 128 x 8 25 Write Control 0to 70 SO8TR
ST24C01M6 128 x 8 45 Byte/Page Write —40 to 85 S08
ST24C01M6013TR 128 x 8 45 Byte/Page Write —40 to 85 SO8TR
ST24W01M6 128x8 45 Write Control —40 to 85 SO8
ST24W01M6013TR 128x8 45 Write Control —40 to 85 SO8TR
ST24C01CM6 128x8 3.0 Byte/Page Write —40to 85 S08
ST24C01CM6TR 128 x 8 3.0 Byte/Page Write —40 to 85 SO8TR
ST24W01CM6 128x8 3.0 Write Control —40 to 85 S08
ST24W01CM6ETR 128x8 3.0 Write Control —40 to 85 SO8TR
ST25C01CM6 128 x8 25 Byte/Page Write —40 to 85 S08
ST25C01CM6TR 128 x 8 25 Byte/Page Write —40 to 85 SO8TR
ST25C01M6 128x8 25 Byte/Page Write —40 to 85 S08
ST25C01M6013TR 128 x8 25 Byte/Page Write —40 to 85 SO8TR
ST25W01CM6 128 x 8 25 Write Control —40 to 85 S08
ST25W01CMETR 128 x 8 25 Write Control —40 to 85 SO8TR
ST24C01M3 128 x 8 4.5 Byte/Page Write —40 to 125 S08
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NON VOLATILE MEMORIES
EEPROM, I°C and MICROWIRE Serial Access Bus (cont'd)
Size Part Number Organisation chzv;nln Feature TeR:'?ge;a(tlg;e Package
2K ST24C02AB1 256 x 8 3.0 Byte/Page Write 0to 70 PSDIP8
ST24C02AB1/AAB 256x 8 3.0 Content all 00 0to 70 PSDIP8
ST24C02CB1 256 x 8 3.0 Byte/Page Write 0to 70 PSDIP8
ST24W02CB1 256 x 8 3.0 Write Control 0to 70 PSDIP8
ST25C02AB1 256 x 8 25 Byte/Page Write Oto70 PSDIP8
ST25C02CB1 256 x 8 25 Byte/Page Write 0to 70 PSDIP8
ST25W02CB1 256 x 8 25 Write Control 0to 70 PSDIP8
ST24C02AB6 256 x 8 3.0 Byte/Page Write —40 to 85 PSDIP8
ST24C02CB6 256 x 8 3.0 Byte/Page Write —40 to 85 PSDIP8
ST24W02CB6 256 x 8 3.0 Write Control —40 to 85 PSDIP8
ST25C02AB6 256 x 8 25 Byte/Page Write —40to 85 PSDIP8
ST25C02CB6 256x 8 25 Byte/Page Write —40to 85 PSDIP8
ST25W02CB6 256 x 8 25 Write Control —40to 85 PSDIP8
ST24C02CB3 256 x 8 3.0 Byte/Page Write —40to 125 PSDIP8
ST25C02CB3 256 x 8 25 Byte/Page Write —40to 125 PSDIP8
ST24C02AB3 256 x 8 3.0 Byte/Page Write —40to 125 PSDIP8
ST24C02AM1 256 x 8 3.0 Byte/Page Write 0to 70 SO8
ST24C02AM1013TR 256x 8 3.0 Byte/Page Write 0to 70 SO8TR
ST24C02CM1 256x 8 3.0 Byte/Page Write 0to 70 SO8
ST24C02CM1TR 256 x 8 3.0 Byte/Page Write 0to 70 SO8TR
ST24W02CM1 256 x 8 3.0 Write Control 0to 70 SO8
ST24W02CM1TR 256 x 8 3.0 Write Control 0to 70 SO8TR
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NON VOLATILE MEMORIES

EEPROM, I°’C énd MICROWIRE Serial Access Bus (cont'd)

Size Part Number Organisation Vcciv)min Feature T:r:::;a(tolg)e Package
2K ST25C02AM1 256 x 8 25 Byte/Page Write 0to 70 SO8
ST25C02AM1013TR 256 x8 25 Byte/Page Write 0to 70 SO8TR
ST25C02CM1 256 x 8 25 Byte/Page Write 0to 70 SOs8
ST25C02CM1TR 256 x 8 25 Byte/Page Write 0to 70 SO8TR
ST25W02CM1 256 x 8 25 Write Control 0to 70 SO8
ST25W02CM1TR 256 x 8 25 Write Control 0to 70 SO8TR
ST24C02AM6 256 x 8 3.0 Byte/Page Write —40 to 85 SO8
ST24C02AM6B013TR 256 x 8 3.0 Byte/Page Write —40 to 85 SO8TR
ST24C02CM6 256 x 8 3.0 Byte/Page Write 40 to 85 S0O8
ST24C02CM6TR 256 x 8 3.0 Byte/Page Write —40to 85 SO8TR
ST24W02CM6 256 x 8 3.0 Write Control —40 to 85 SO8
ST24W02CM6TR 256 x 8 3.0 Write Control —40to 85 SO8TR
ST25C02AM6 256 x 8 25 Byte/Page Write —40to 85 SO8
ST25C02AM6013TR 256 x 8 25 Byte/Page Write —40t0 85 SO8TR
ST25C02CM6 256 x 8 25 Byte/Page Write —40to 85 S08
ST25C02CM6TR 256 x 8 25 Byte/Page Write —40 to 85 SO8TR
ST25W02CM6 256 x 8 25 Write Control -401t0 85 S0o8
ST25W02CM6TR 256 x 8 25 Write Control —40 to 85 SO8TR
ST24C02AM3 256 x 8 3.0 Byte/Page Write —40to 125 SO8
4K ST24C04B1 512x8 45 Write Protection 0to 70 PSDIP8
ST24C04CB1 512x8 3.0 Write Protection 0to 70 PSDIP8
ST24W04CB1 512x8 3.0 Write Control 0to 70 PSDIP8
ST25C04B1 512x8 2.5 Write Protection 0to 70 PSDIP8
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NON VOLATILE MEMORIES
EEPROM, I°C and MICROWIRE Serial Access Bus (cont'd)
Size Part Number Organisation Vcczvr)mn Feature T;r:::;a(totg)e Package
4K ST25C04CB1 512x8 25 Write Protection Oto70 PSDIP8
ST25W04CB1 512x8 25 Write Control 0to 70 PSDIP8
ST24C04B6 512x8 45 Write Protection —40 to 85 PSDIP8
ST24C04CB6 512x8 3.0 Write Protection —40 to 85 PSDIP8
ST24W04CB6 512x8 3.0 Write Control —40 to 85 PSDIP8
ST25C04B6 512x8 25 Write Protection —40 to 85 PSDIP8
ST25C04CB6 512x8 25 Write Protection —40 to 85 PSDIP8
ST25W04CB6 512x8 25 Write Control —401t0 85 PSDIP8
ST24C04CB3 512x8 3.0 Wirite Protection —40 to 125 PSDIP8
ST24C04CM1 512x8 3.0 Write Protection 0to 70 SO8
ST24C04CM1TR 512x8 3.0 Write Protection 0to 70 SO8TR
ST24W04CM1 512x8 3.0 Write Control 0to 70 SO8
ST24W04CM1TR 512x8 3.0 Write Control 0to 70 SO8TR
ST25C04CM1 512x8 25 Write Protection 0to 70 SO8
ST25C04CM1TR 512x8 25 Write Protection 0to 70 SO8TR
ST25W04CMH1 512x8 25 Write Control 0to 70 SO8
ST25W04CM1TR 512x8 25 Write Control 0to 70 SO8TR
ST24C04CM6 512x8 3.0 Write Protection —40to 85 SO8
ST24C04CM6TR 512x8 3.0 Write Protection —401t0 85 SO8TR
ST24W04CM6 512x8 3.0 Wirite Control —40 to 85 S08
ST24W04CM6TR 512x8 3.0 Write Control —40to 85 SO8TR
ST25C04CM6 512x8 25 Write Protection —40to 85 SO8
ST25C04CM6TR 512x8 2.5 Write Protection —40 to 85 SO8TR
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NON VOLATILE MEMORIES

EEPROM, I°C and MICROWIRE Serial Access Bus (cont'd)

Size Part Number Organisation chiv)mln Feature T;r::;;a(tlg)e Package
4K ST25W04CM6 512x8 25 Write Control —40 to 85 SO8
ST25W04CM6TR 512x8 25 Write Control —40t0 85 SO8TR
8K ST24C08B1 1Kx 8 45 Write Protection 0to 70 PSDIP8
ST24C08CB1 1Kx 8 3.0 Write Protection 0to 70 PSDIP8
ST25C08CB1 1Kx 8 25 Write Protection 0to 70 PSDIP8
ST24C08B6 1Kx 8 45 Write Protection —40 to 85 PSDIP8
ST24C08CB6 1Kx 8 3.0 Write Protection —40 to 85 PSDIP8
ST25C08CB6 1Kx 8 25 Write Protection —40 to 85 PSDIP8
ST24C08CM1 1Kx 8 3.0 Write Protection 0to 70 S08
ST24C08CM1TR 1Kx 8 3.0 Write Protection 0to 70 SO8TR
ST25C08CM1 1Kx 8 25 Write Protection 0to 70 S0O8
ST25C08CM1TR 1Kx 8 25 Write Protection 0to 70 SO8TR
ST24C08CM6 1Kx 8 3.0 Write Protection —40 to 85 S0O8
ST24C08CM6TR 1Kx 8 3.0 Write Protection —40 to 85 SO8TR
ST25C08CM6 1Kx 8 25 Write Protection —40 to 85 S0O8
ST25C08CM6TR 1Kx 8 2.5 Write Protection —40 to 85 SO8TR
16K ST24C16CB1 2Kx8 3.0 Write Protection 0to 70 PSDIP8
ST24E16DB1 2Kx8 3.0 XI2C Bus & WC 0to 70 PSDIP8
ST25C16CB1 2Kx 8 25 Write Protection 0to 70 PSDIP8
ST25E16DB1 2Kx 8 25 XI2C Bus & WC 0to 70 PSDIP8
ST24C16CB6 2Kx 8 3.0 Write Protection —40to 85 PSDIP8
ST24E16DB6 2Kx 8 3.0 XI2C Bus & WC —40 to 85 PSDIP8
ST25C16CB6 2K x 8 2.5 Write Protection —40 to 85 PSDIP8
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NON VOLATILE MEMORIES
EEPROM, I°C and MICROWIRE Serial Access Bus (cont'd)

Size Part Number Organisation Vcc(:vl;lln Feature T;::ge;a(t:g)e Package

16K ST25E16DB6 2Kx 8 25 XI?C Bus & WC —40t0 85 PSDIP8
S$T24C16CB3 2Kx 8 3.0 Write Protection —40 to 125 PSDIP8
ST24C16CM1 2Kx 8 3.0 Write Protection 0to 70 SO8
ST24C16CM1TR 2K x 8 3.0 Write Protection 0to 70 SO8TR
ST24C16DM1 2Kx 8 3.0 Write Protection 0to70 S08
ST24C16DM1TR 2Kx 8 3.0 Write Protection 0to 70 SO8TR
ST24E16DM1 2K x 8 3.0 XI2C Bus & WC 0to 70 SO8
ST24E16DM1TR 2Kx 8 3.0 XI?C Bus & WC 0to 70 SO8TR
ST25C16DM1 2K x 8 25 Write Protection 0to70 SO8
ST25C16DM1TR 2Kx 8 25 Write Protection 0to 70 SO8TR
ST25E16DM1 2K x 8 25 XI?C Bus & WG 0to70 SO8
ST25E16DM1TR 2K x 8 25 XI°C Bus & WC 0to70 SO8TR
ST24C16DM6 2K x 8 3.0 Write Protection —4010 85 S08
ST24C16DM6TR 2Kx 8 3.0 Write Protection —40t0 85 SO8TR
ST24E16DM6 2K x 8 3.0 XI?C Bus & WC —401t0 85 SO8
ST24E16DM6TR 2K x 8 3.0 XI2C Bus & WC —40 to 85 SO8TR
ST25C16DM6 2K x 8 25 Write Protection —40 to 85 S0O8
ST25C16DM6TR 2K x 8 25 Write Protection —40to 85 SO8TR
ST25E16DM6 2K x 8 25 XI2C Bus & WC —40to 85 S08
ST25E16DM6TR 2K x 8 2.5 XI?C Bus & WC —40 to 85 SO8TR
ST24C16CML1 2Kx 8 3.0 Write Protection 0to 70 SO14
ST24C16CML1TR 2Kx 8 3.0 Write Protection Oto70 SO14TR
ST25C16CML1 2K x 8 2.5 Write Protection 0to 70 S014
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NON VOLATILE MEMORIES

EEPROM, I°C and MIQROWIRE Serial Access Bus (cont'd)

Size Part Number Organisation vc‘zv')mn Feature T;r::ge;a(tge Package

16K ST25C16CML1TR 2Kx8 2.5 Write Protection 0to 70 SO14TR
ST24C16CML6 2K x 8 3.0 Write Protection —40 to 85 SO14
ST24C16CML6ETR 2Kx8 3.0 Write Protection —40 to 85 SO14TR
ST25C16CML6 2K x 8 25 Write Protection —40 to 85 SO14
ST25C16CML6TR 2Kx8 2.5 Write Protection —40 to 85 SO14TR

256 ST93C06CB1 32x8 or 16x16 3.0 Dual Org, 1MHz 0to70 PSDIP8
ST93C06B1 32x8 or 16x16 45 Dual Org, 1IMHz 0to 70 PSDIP8
ST93C06CB6 32x8 or 16x16 3.0 Dual Org, 1IMHz —40 to 85 PSDIP8
ST93C06B6 32x8 or 16x16 4.5 Dual Org, 1IMHz —40to 85 PSDIP8
ST93C06CB3 32x8 or 16x16 3.0 Dual Org, 1MHz —40to0 125 PSDIP8
ST93C06B3 32x8 or 16x16 4.5 Dual Org, 1IMHz —401t0 125 PSDIP8
ST93C06CM1 32x8 or 16x16 3.0 Dual Org, 1MHz 0to 70 SO8
ST93C06CM1TR 32x8 or 16x16 3.0 Dual Org, 1IMHz 0to 70 SO8TR
ST93C06M1 32x8 or 16x16 45 Dual Org, 1IMHz 0to 70 S08
ST93C06M1013TR 32x8 or 16x16 4.5 Dual Org, 1MHz 0to 70 SO8TR
ST93C06CM6 32x8 or 16x16 3.0 Dual Org, 1MHz —40to 85 S08
ST93C06CM6TR 32x8 or 16x16 3.0 Dual Org, 1MHz —40t0 85 SO8TR
ST93C06M6 32x8 or 16x16 45 Dual Org, 1IMHz —40 to 85 S0s8
ST93C06M6013TR 32x8 or 16x16 4.5 Dual Org, 1IMHz —40 to 85 SO8TR
ST93C06CM3 32x8 or 16x16 3.0 Dual Org, 1MHz —40to 125 S08
ST93C06CM3TR 32x8 or 16x16 3.0 Dual Org, 1MHz —40to 125 SO8TR
ST93C06M3 32x8 or 16x16 4.5 Dual Org, 1IMHz —40 to 125 SO8
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NON VOLATILE MEMORIES
EEPROM, I°C and MICROWIRE Serial Access Bus (cont'd)
Size Part Number Organisation Vc?v)mm Feature T:r:::;a(totg)e Package
1K ST93CS46B1 64 x16 4.5 Write Protection 0to70 PSDIP8
ST93CS47B1 64 x16 25 Write Protection 0to70 PSDIP8
ST93CS46B6 64 x16 4.5 Write Protection —40 to 85 PSDIP8
ST93CS47B6 64x16 2.5 Write Protection —40 to 85 PSDIP8
ST93CS46B3 64 x 16 4.5 Write Protection —40 to 125 PSDIP8
ST93CS46M1 64 x16 4.5 Write Protection 0to70 S08
ST93CS47M1 64 x16 2.5 Write Protection 0to 70 S08
ST93CS46M6 64 x16 4.5 Write Protection —40 to 85 S08
ST93CS47M6 64 x 16 25 Write Protection —40 to 85 S08
ST93CS46M3 64 x 16 4.5 Write Protection —40 to 125 SO8
ST93C46AB1 128x8 or 64x16 4.5 Dual Org, 1MHz 0to 70 PSDIP8
ST93C46CB1 128x8 or 64x16 3.0 Dual Org, 1MHz 0to 70 PSDIP8
ST93C46AB6 128x8 or 64x16 4.5 Dual Org, 1MHz —40 to 85 PSDIP8
ST93C46CB6 128x8 or 64x16 3.0 Dual Org, 1MHz —40 to 85 PSDIP8
ST93C46AB3 128x8 or 64x16 4.5 Dual Org, 1MHz —40to 125 PSDIP8
ST93C46CB3 128x8 or 64x16 3.0 Dual Org, 1MHz —40 to 125 PSDIP8
ST93C46AM1 128x8 or 64x16 4.5 Dual Org, 1MHz 0to 70 S08
ST93C46AM1013TR 128x8 or 64x16 4.5 Dual Org, 1IMHz 0to 70 SO8TR
ST93C46TM1 128x8 or 64x16 4.5 90 Turn Pinout 0to 70 SO08
ST93C46TM1013TR 128x8 or 64x16 45 90 Turn Pinout 0to 70 SO8TR
ST93C46CM1 128x8 or 64x16 3.0 Dual Org, 1MHz 0to70 SO8
ST93C46CM1TR 128x8 or 64x16 3.0 Dual Org, 1MHz 0to 70 SO8TR
ST93C46AM6 128x8 or 64x16 4.5 Dual Org, 1MHz —40 to 85 S08
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NON VOLATILE MEMORIES

EEPROM, I°C and, MICROWIRE Serial Access Bus (cont'd)

Size Part Number Organisation Vc?V;mn Feature T;'::ge;a(':g: Package
1K ST93C46AMB013TR 128x8 or 64x16 45 Dual Org, 1MHz —40to 85 SO8TR
ST93C46TM6 128x8 or 64x16 45 90 Turn Pinout —40 to 85 S08
ST93C46TM6013TR 128x8 or 64x16 45 90 Turn Pinout —40 to 85 SO8TR
ST93C46CM6 128x8 or 64x16 3.0 Dual Org, 1MHz —40 to 85 S0o8
ST93C46CM6TR 128x8 or 64x16 3.0 Dual Org, 1MHz —40to 85 SO8TR
ST93C46AM3 128x8 or 64x16 45 Dual Org, 1MHz —401to 125 SO8
ST93C46AM3013TR 128x8 or 64x16 45 Dual Org, 1MHz —40to 125 SO8TR
ST93C46TM3 128x8 or 64x16 45 90 Turn Pinout —401t0 125 SO8
ST93C46TM3013TR 128x8 or 64x16 45 90 Turn Pinout —40to 125 SO8TR
ST93C46CM3 128x8 or 64x16 3.0 Dual Org, 1MHz —40to 125 SO8
ST93C46CM3TR 128x8 or 64x16 3.0 Dual Org, IMHz —40 to 125 SO8TR
2K ST93CS56B1 128 x 16 4.5 Write Protection 0to 70 PSDIP8
ST93CS57B1 128 x 16 25 Write Protection 0to 70 PSDIP8
ST93CS56B6 128 x 16 4.5 Write Protection —40 to 85 PSDIP8
ST93CS57B6 128 x 16 25 Write Protection —40 to 85 PSDIP8
ST93CS56B3 128 x 16 4.5 Write Protection —40 to 125 PSDIP8
ST93CS56M1 128 x 16 4.5 Write Protection 0to 70 SO8
ST93CS56M1013TR 128 x 16 4.5 Write Protection 0to 70 SO8TR
ST93CS57M1 128 x 16 2.5 Write Protection 0to 70 SO8
ST93CS57M1013TR 128 x 16 25 Write Protection Oto 70 SO8TR
ST93CS56M6 128 x 16 45 Write Protection —40 to 85 S08
ST93CS56M6013TR 128 x 16 4.5 Write Protection —40 to 85 SO8TR
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NON VOLATILE MEMORIES
EEPROM, I’C and MICROWIRE Serial Access Bus (cont'd)
Size Part Number Organisation Vcczvr)n n Feature TeR:r?ge;a(ttg)e Package
2K ST93CS57M6 128 x 16 2.5 Write Protection —40 to 85 SO8
ST93CS57M6013TR 128 x 16 25 Write Protection —40 to 85 SO8TR
ST93CS56M3 128 x 16 4.5 Write Protection —40 to 125 S08
ST93C56B1 256x8 or 128x16 4.5 Dual Org, 1IMHz 0to 70 PSDIP8
ST93C56B6 256x8 or 128x16 4.5 Dual Org, 1MHz —40 to 85 PSDIP8
ST93C56B3 256x8 or 128x16 4.5 Dual Org, 1MHz —401t0 125 PSDIP8
ST93C56M1 256x8 or 128x16 4.5 Dual Org, 1MHz 0to 70 S08
ST93C56M1013TR 256x8 or 128x16 4.5 Dual Org, 1MHz 0to 70 SO8TR
ST93C56M6 256x8 or 128x16 45 Dual Org, 1MHz —40 to 85 SO8
ST93C56M3 256x8 or 128x16 4.5 Dual Org, 1MHz —40 to 125 S08
4K ST93CS66B1 256 x 16 45 Write Protection 0to 70 PSDIP8
ST93CS67B1 256 x 16 25 Write Protection 0to 70 PSDIP8
ST93CS66B6 256 x 16 4.5 Write Protection —40 to 85 PSDIP8
ST93CS67B6 256 x 16 25 Write Protection —40 to 85 PSDIP8
ST93CS66B3 256 x 16 4.5 Write Protection —40 to 125 PSDIP8
ST93CS66ML1 256 x 16 4.5 Write Protection 0to 70 SO14
ST93CS67ML1 256 x 16 25 Wirite Protection 0to 70 SO14
ST93CS66ML1013TR 256 x 16 4.5 Write Protection 0to 70 SO14TR
ST93CS66MLE 256 x 16 4.5 Write Protection —40 to 85 SO14
ST93CS67ML6 256 x 16 25 Write Protection —40 to 85 SO14
ST93CS66ML6ETR 256 x 16 4.5 Write Protection —40 to 85 SO14TR
ST93CS66ML3 256 x 16 45 Write Protection -40t0 125 SO14
ST93CS66ML3TR 256 x 16 4.5 Write Protection —40 to 125 SO14TR
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NON VOLATILE MEMORIES

EEPROM, Parallel Access Bus

Size Part Number Organisation :1:‘; Vcczv)mln lcc / Stby Tempera(:ge Range Package

64K M28C64C-150P1 8Kx 8 150 4.5 30mA / 100pA 0to 70 PDIP28
M28C64C-200P1 8Kx8 200 45 30mA / 100pA Oto 70 PDIP28
M28C64C-150P6 8Kx8 150 4.5 30mA / 100pA —40to 85 PDIP28
M28C64C-200P6 8Kx 8 200 4.5 30mA / 100pA —40to 85 PDIP28
M28C64C-150K1 8Kx8 150 45 30mA / 100pA 0to 70 PLCC32
M28C64C-200K1 8Kx8 200 4.5 30mA / 100pA 0to 70 PLCC32
M28C64C-150K6 8Kx 8 150 4.5 30mA / 100pA —40to 85 PLCC32
M28C64C-200K6 8Kx 8 200 4.5 30mA / 100pA —40 to 85 PLCC32
M28C64C-150M1 8Kx8 150 4.5 30mA / 100pA 0to 70 S028
M28C64C-200M1 8Kx8 200 45 30mA / 100pA 0to 70 S028
M28C64C-150M6 8Kx 8 150 4.5 30mA / 100pA —40to 85 S028
M28C64C-200M6 8Kx8 200 4.5 30mA / 100pA —40 to 85 S028
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STATIC RAMSs
FAST SRAM

Size Part Number Organisation ::(:): lcc/ Stby Features Package

256K M624064-12PS1 64K x 4 12 160mA / 1mA Common /O PSDIP24
M624064-15PS1 64K x 4 15 160mA / 1mA Common /O PSDIP24
M624064-20PS1 64K x 4 20 160mA / 1mA Common /O PSDIP24
M624065-12PS1 64K x 4 12 160mA / 1mA With Output Enable PSDIP28
M624065-15PS1 64K x 4 15 160mA / 1mA With Output Enable PSDIP28
M624065-20PS1 64K x 4 20 160mA / 1mA With Output Enable PSDIP28
M624064-12E1 64K x 4 12 160mA / 1mA Common /O SOJ24
M624064-12E1TR 64K x 4 12 160mA / 1mA Common /O SOJ24TR
M624064-15E1 64K x 4 15 160mA/ 1mA Common /O S0J24
M624064-15E1TR " 64K x4 15 160mA / 1mA Common /O SOJ24TR
M624064-20E1 64K x 4 20 160mA / TmA Common /O S0J24
M624064-20E1TR 64K x 4 20 160mA / 1mA Common /O SOJ24TR
M624065-12E1 64K x 4 12 160mA / 1mA With Output Enable S0OJ28
M624065-12E1TR 64K x 4 12 160mA / 1mA With Output Enable SOJ28TR
M624065-15E1 64K x 4 15 160mA / 1mA With Output Enable S0OJ28
M624065-15E1TR 64K x 4 15 160mA / 1mA With Output Enable SOJ28TR
M624065-20E1 64K x 4 20 160mA / 1mA With Output Enable S0J28
M624065-20E1TR 64K x 4 20 160mA / 1mA With Output Enable SOJ28TR
M628032-12PS1 32Kx 8 12 160mA / 1mA With Output Enable PSDIP28
M628032-15PS1 32Kx 8 15 160mA / 1mA With Output Enable PSDIP28
M628032-20PS1 32K x 8 20 160mA / 1mA With Output Enable PSDIP28
M628032-12E1 32Kx 8 12 160mA / 1mA With Output Enable S0J28
M628032-12E1TR 32Kx 8 12 160mA / 1mA With Output Enable SQJ28TR
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STATIC RAMs

FAST SRAM (cont'd)

Size Part Number Organisation z::c): Icc/ Stby Features Package
256K M628032-15E1 32K x 8 15 160mA/ 1mA With Output Enable S0J28
M628032-15E1TR 32K x 8 15 160mA/ 1mA With Qutput Enable SOJ28TR
M628032-20E1 32K x 8 20 160mA/ 1mA With Qutput Enable S0J28
M628032-20E1TR 32K x 8 20 160mA / 1mA With Output Enable SOJ28TR
M M624256-15E1 256K x 4 15 175mA/1mA With Output Enable SOJ28
M624256-15E1TR 256K x 4 15 175mA/ 1mA With Qutput Enable SOJ28TR
M624256-17E1 256K x 4 17 175mA/ 1mA With Output Enable S0OJ28
M624256-17E1TR 256K x 4 17 175mA/ 1mA With Output Enable S0J28TR
M624256-20E1 256K x 4 20 140mA/ 1mA With Output Enable S0J28
M624256-20E1TR 256K x 4 20 140mA/ 1mA With Output Enable SOJ28TR
M624256-25E1 256K x 4 25 130mA/ 1mA With Output Enable S0J28
M624256-25E1TR 256K x 4 25 130mA/ 1mA With Output Enable SOJ28TR
M628128-15E1 128K x 8 15 175mA/ 1mA With Output Enable S0J32
M628128-15E1TR 128K x 8 15 175mA/1mA With Output Enable SOJ32TR
M628128-17E1 128K x 8 17 175mA/1mA With Output Enable S0J32
M628128-17E1TR 128K x 8 17 175mA/1mA With Output Enable SOJ32TR
M628128-20E1 128K x 8 20 140mA/4mA With Output Enable S0J32
M628128-20E1TR 128K x 8 20 140mA/4mA With Output Enable SOJ32TR
M628128-25E1 128K x 8 25 130mA/4mA With Output Enable S0J32
M628128-25E1TR 128K x 8 25 130mA /4mA With Output Enable SOJ32TR
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STATIC RAMs
CACHE MEMORIES

Part Number Organisation :‘::; Description Package
MK41S80X10 4K x 4 10 Very Fast TAGRAM S0J24
MK41S80X10TR 4K x 4 10 Very Fast TAGRAM SOJ24TR
MK41S80N12 4K x 4 12 Very Fast TAGRAM PSDIP22
MK41S80X12 4K x 4 12 Very Fast TAGRAM S0J24
MK41S80X12TR 4K x 4 12 Very Fast TAGRAM S0J24TR
MK41S80N15 4K x 4 15 Very Fast TAGRAM PSDIP22
MK41S80X15 4K x 4 15 Very Fast TAGRAM S0J24
MK41S80X15TR 4K x 4 15 Very Fast TAGRAM SOJ24TR
MK41S80N20 4K x 4 20 Very Fast TAGRAM PSDIP22
MK41S80X20 4K x 4 20 Very Fast TAGRAM S0J24
MK41S80X20TR 4K x 4 20 Very Fast TAGRAM SOJ24TR
MK41S80N25 4K x 4 25 Very Fast TAGRAM PSDIP22
MK41S80X25 4K x 4 25 Very Fast TAGRAM S0OJ24
MK41S80X25TR 4K x 4 25 Very Fast TAGRAM SOJ24TR
MK48S80N17 8Kx 8 17 Very Fast TAGRAM PSDIP28
MK48S80X17 8Kx 8 17 Very Fast TAGRAM SOJ28
MK48S80X17TR 8Kx 8 17 Very Fast TAGRAM SOJ28TR
MK48S74N20 8Kx8 20 Very Fast TAGRAM PSDIP28
MK48S80N20 8Kx 8 20 Very Fast TAGRAM PSDIP28
MK48S74X20 8Kx8 20 Very Fast TAGRAM SOJ28
MK48S74X20TR 8Kx8 20 Very Fast TAGRAM SOJ28TR
MK48S80X20 8Kx8 20 Very Fast TAGRAM SOJ28
MK48S80X20TR 20 Very Fast TAGRAM SOJ28TR

8Kx 8
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STATIC RAMs

CACHE MEMORIES (cont'd)

Part Number Organisation ::c;c): Description Package
MK48S74N25 8Kx8 25 Very Fast TAGRAM PSDIP28
MK48S80N25 8Kx 8 25 Very Fast TAGRAM PSDIP28
MK48S74X25 8Kx 8 25 Very Fast TAGRAM S0J28
MK48S74X25TR 8K x 8 25 Very Fast TAGRAM SOJ28TR
MK48S80X25 8K x 8 25 Very Fast TAGRAM S0J28
MK48S80X25TR 8K x 8 25 Very Fast TAGRAM SOJ28TR
M62486ARQSTR 32Kx9 8 Burst SRAM PLCC44TR
M62486ARQ9TR 32K x9 9 Burst SRAM PLCC44TR
M62486RQ8 32Kx9 8 Burst SRAM PLCC44
M62486RQ9 32Kx9 9 Burst SRAM PLCC44
M62486AQ11 32K x 9 11 Burst SRAM PLCC44
M62486AQ11TR 32K x9 11 Burst SRAM PLCC44TR
M62486AQ12 32K x9 12 Burst SRAM PLCC44
M62486AQ12TR 32K x9 12 Burst SRAM PLCC44TR
M62486AQ14 32K x9 14 Burst SRAM PLCC44
M62486AQ14TR 32K x 9 14 Burst SRAM PLCC44TR
MK62486Q19 32K x9 19 Burst SRAM PLCC44
MK62486Q19TR 32K x 9 19 Burst SRAM PLCC44TR
MK62486Q24 32K x9 24 Burst SRAM PLCC44
MK62486Q24TR 32K x9 24 Burst SRAM PLCC44TR
MK4202Q17 2K x 20 17 Very Fast TAGRAM PLCC68
MK4202Q20 2K x 20 20 Very Fast TAGRAM PLCC68
MK4202Q25 2K x 20 . 25 Very Fast TAGRAM PLCC68
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STATIC RAMs
BiPORT FIFO

Part Number Organisation ::cs Description Package
MK4505MN25 1Kx5 25 Master FIFO PSDIP24
MK4505MN33 1Kx5 33 Master FIFO PSDIP24
MK4505MN50 1Kx 5 50 Master FIFO PSDIP24
MK4505SN25 1Kx5 25 Slave FIFO PSDIP20
MK4505SN33 1Kx 5 33 Slave FIFO PSDIP20
MK4505SN50 1Kx5 50 Slave FIFO PSDIP20
MK45H01N25 512x9 25 Very Fast FIFO PDIP28
MK45HO1N35 512x9 35 Very Fast FIFO PDIP28
MK45HO1N50 512x9 50 Very Fast FIFO PDIP28
MK45H01N12 512x9 120 Very Fast FIFO PDIP28
MK45H11N25 512x9 25 Very Fast FIFO PSDIP28
MK45H11N35 512x9 35 Very Fast FIFO PSDIP28
MK45H11N50 512x9 50 Very Fast FIFO PSDIP28
MK45H11N12 512x9 120 Very Fast FIFO PSDIP28
MK45H01K25 512x9 25 Very Fast FIFO PLCC32
MK45H01K25TR 512x9 25 Very Fast FIFO PLCC32TR
MK45H01K35 512x9 35 Very Fast FIFO PLCC32
MK45HO01K35TR 512x9 35 Very Fast FIFO PLCC32TR
MK45H01K50 512x9 50 Very Fast FIFO PLCC32
MK45H01K50TR 512x9 50 Very Fast FIFO PLCC32TR
MK45H01K12 512x9 120 Very Fast FIFO PLCC32
MK45H01K12TR 512x9 120 Very Fast FIFO PLCC32TR
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STATIC RAMs

BiPORT FIFO (cont'd)

tacc

Part Number Organisation (ns) Description Package
MK4501N80 512x9 80 Fast FIFO PDIP28
MK4501N10 512x9 100 Fast FIFO PDIP28
MK4501N12 512x9 120 Fast FIFO PDIP28
MK4501N15 512x9 150 Fast FIFO PDIP28
MK4501N20 512x 9 200 Fast FIFO PDIP28
MK4501K80 512x 9 80 Fast FIFO PLCC32
MK4501K80TR 512x9 80 Fast FIFO PLCC32TR
MK4501K10 512x9 100 Fast FIFO PLCC32
MK4501K10TR 512x9 100 Fast FIFO PLCC32TR
MK4501K12 512x9 120 Fast FIFO PLCC32
MK4501K12TR 512x 9 120 Fast FIFO PLCC32TR
MK4501K15 512x9 150 Fast FIFO PLCC32
MK4501K15TR 512x9 150 Fast FIFO PLCC32TR
MK4501K20 512x 9 200 Fast FIFO PLCC32
MK4501K20TR 512x 9 200 Fast FIFO PLCC32TR
MK45H02N25 1Kx9 25 Very Fast FIFO PDIP28
MK45H02N35 1Kx9 35 Very Fast FIFO PDIP28
MK45H02N50 1Kx9 50 Very Fast FIFO PDIP28
MK45H02N12 1Kx 9 120 Very Fast FIFO PDIP28
MK45H12N25 1Kx9 25 Very Fast FIFO PSDIP28
MK45H12N35 1Kx 9 35 Very Fast FIFO PSDIP28
MK45H12N50 1Kx 9 50 Very Fast FIFO PSDIP28
MK45H12N12 1Kx 9 120 Very Fast FIFO PSDIP28
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STATIC RAMs
BiPORT FIFO (cont'd)

Part Number Organisation :’:;‘; Description Package
MK45H02K25 1Kx9 25 Very Fast FIFO PLCC32
MK45H02K25TR 1Kx9 25 Very Fast FIFO PLCC32TR
MK45H02K35 1Kx9 35 Very Fast FIFO PLCC32
MK45H02K35TR 1Kx9 35 Very Fast FIFO PLCC32TR
MK45H02K50 1Kx9 50 Very Fast FIFO PLCC32
MK45H02K50TR 1Kx9 50 Very Fast.FIFO PLCC32TR
MK45H02K12 1Kx9 120 Very Fast FIFO PLCC32
MK45H02K12TR 1Kx9 120 Very Fast FIFO PLCC32TR
MK45H03N25 2Kx9 25 Very Fast FIFO PDIP28
MK45H03N35 2Kx9 35 Very Fast FIFO PDIP28
MK45H03N50 2Kx9 50 Very Fast FIFO PDIP28
MK45H03N12 2Kx9 120 Very Fast FIFO PDIP28
MK45H13N25 2Kx9 25 Very Fast FIFO PSDIP28
MK45H13N35 2Kx9 35 Very Fast FIFO PSDIP28
MK45H13N50 2Kx9 50 Very Fast FIFO PSDIP28
MK45H13N12 2Kx9 120 Very Fast FIFO PSDIP28
MK45H03K25 2Kx9 25 Very Fast FIFO PLCC32
MK45H03K25TR 2Kx9 25 Very Fast FIFO PLCC32TR
MK45H03K35 2Kx9 35 Very Fast FIFO PLCC32
MK45H03K35TR 2K x9 35 Very Fast FIFO PLCC32TR
MK45H03K50 2K x9 50 Very Fast FIFO PLCC32
MK45H03K50TR 2Kx9 50 Very Fast FIFO PLCC32TR
MK45H03K12 2Kx9 120 Very Fast FIFO PLCC32
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STATIC RAMs:

BiPORT FIFO (cont'd)

Part Number Organisation ::‘;‘): Description Package
MK45H03K12TR 2Kx9 120 Very Fast FIFO PLCC32TR
MK4503N80 2Kx9 80 Fast FIFO PDIP28
MK4503N10 2Kx9 100 Fast FIFO PDIP28
MK4503N12 2Kx9 120 Fast FIFO PDIP28
MK4503N15 2Kx9 150 Fast FIFO PDIP28
MK4503N20 2Kx9 200 Fast FIFO PDIP28
MK45H04N25 4Kx 9 25 Very Fast FIFO PDIP28
MK45H04N35 4K x 9 35 Very Fast FIFO PDIP28
MK45H04N50 4Kx9 50 Very Fast FIFO PDIP28
MK45H04N12 4Kx9 120 Very Fast FIFO PDIP28
MK45H14N25 4Kx9 25 Very Fast FIFO PSDIP28
MK45H14N35 4K x 9 35 Very Fast FIFO PSDIP28
MK45H14N50 4Kx9 50 Very Fast FIFO PSDIP28
MK45H14N12 4K x 9 120 Very Fast FIFO PSDIP28
MK45H04K25 4K x 9 25 Very Fast FIFO PLCC32
MK45H04K25TR 4K x9 25 Very Fast FIFO PLCC32TR
MK45H04K35 4Kx9 35 Very Fast FIFO PLCC32
MK45H04K35TR 4K x9 35 Very Fast FIFO PLCC32TR
MK45H04K50 4Kx9 50 Very Fast FIFO PLCC32
MK45H04K50TR 4Kx 9 50 Very Fast FIFO PLCC32TR
MK45H04K12 4K x9 120 Very Fast FIFO PLCC32
MK45H04K12TR 4K x9 120 Very Fast FIFO PLCC32TR
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STATIC RAMs
BiPORT FIFO (cont'd)
I tacc -

Part Number Organisation (ns) Description Package
MK45H08N25 8Kx9 25 Very Fast FIFO PDIP28
MK45H08N35 8Kx9 35 Very Fast FIFO PDIP28
MK45H08N50 8Kx9 50 Very Fast FIFO PDIP28
MK45H08N12 8K x 9 120 Very Fast FIFO PDIP28

ZEROPOWER and TIMEKEEPER
" — tace \ Temperature

Size Part Number Organisation (ns) Vcc Range Range (°C) Package

16K MK48C02AN15 2K x 8 150 5V +10/-56% 0to 70 PDIP28
MK48C02AK15 2Kx8 150 5V +10/-5% 0to 70 PLCC32
MK48Z02B12 2K x 8 120 5V +10/-5% Oto 70 PHDIP24
MK48202B15 2Kx 8 150 5V +10/-5% 0to 70 PHDIP24
MK48Z02B20 2K x 8 200 5V +10/-5% 0to 70 PHDIP24
MK48202B25 2K x 8 250 5V +10/-5% 0to 70 PHDIP24
MK48Z12B15 2K x 8 150 5V +10% 0to 70 PHDIP24
MK48Z12B20 2Kx 8 200 5V +10% O0to 70 PHDIP24
MK48Z12B25 2Kx 8 250 5V £ 10% 0to 70 PHDIP24
MK148202B15 2Kx 8 150 5V +10/-5% —40to 85 PHDIP24
MKI48Z02B20 2K x 8 200 5V +10/-5% —40 to 85 PHDIP24
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STATIC RAMs

ZEROPOWER and TIMEKEEPER (cont'd)

tacc

Temperature

Size Part Number Organisation (ns) Vcc Range Range (°C) Package
16K MK148202B25 2Kx8 250 5V +10/-56% —40 to 85 PHDIP24
MKI148212B15 2Kx 8 150 5V +£10% —40to 85 PHDIP24
MKI48Z212B20 2Kx8 200 5V +10% —40to 85 PHDIP24
MKI148212B25 2Kx8 250 5V +10% —40 to 85 PHDIP24
M48202-150PC1 2Kx 8 150 5V +10/-5% 0to 70 PCDIP24
M482Z12-150PC1 2Kx 8 150 5V £10% Qto 70 PCDIP24
64K MK48208B10 8Kx8 100 5V +10/-5% 0to 70 PHDIP28
MK48Z09B10 8Kx8 100 5V +10/-5% 0to 70 PHDIP28
MK48218B10 8Kx8 100 5V +10% 0to 70 PHDIP28
MK48219B10 8Kx 8 100 5V +£10% 0to 70 PHDIP28
MKI48Z218B10 8Kx 8 100 5V +10% —40 to 85 PHDIP28
M48208-100PC1 8Kx 8 100 5V +10/-5% 0to 70 PCDIP28
M48Z09-100PC1 8Kx8 100 5V +10/-5% 0to 70 PCDIP28
M48218-100PC1 8Kx8 100 5V +10% 0to 70 PCDIP28
M48Z19-100PC1 8Kx 8 100 5V +10% 0to 70 PCDIP28
M48Z18-100MH1 8Kx 8 100 5V +10% 0to 70 SOH28
256K M48Z30Y-85PM1 32Kx 8 85 5V +10% 0to 70 PMDIP28
M48Z30Y-100PM1 32Kx 8 100 5V +10% 0to 70 PMDIP28
M48Z30-85PM1 32Kx 8 85 5V +10/-5% 0to 70 PMDIP28
M48230-100PM1 32K x 8 100 5V +10/-5% 0to 70 PMDIP28
M48Z32-85PC1 32Kx 8 85 5V +10/-5% 0to 70 PCDIP28
M48232-100PC1 32Kx 8 100 5V +10/-5% 0to 70 PCDIP28
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STATIC RAMs.
ZEROPOWER and TIMEKEEPER (cont'd)
Size Part Number Organisation ?:;‘; Vce Range T;amnp;;a(:lé;e Package
256K M48Z32Y-85PC1 32K x 8 85 5V +10% Oto 70 PCDIP28
M48Z32Y-100PC1 32K x 8 100 5V +10% 0to 70 PCDIP28
M M48Z128Y-85PM1 128K x 8 85 5V +10% Oto 70 PMDIP32
M48Z128Y-120PM1 128K x 8 120 5V +10% Oto 70 PMDIP32
M48Z128-85PM1 128K x 8 85 5V +10/-5% 0to 70 PMDIP32
M482128-120PM1 128K x 8 120 5V +10/-5% Oto 70 PMDIP32
2M M46Z128Y-85PM1 128K x 16 85 5V+10% Oto 70 PMDIP40
M462128Y-120PM1 128K x 16 120 5V +10% O0to 70 PMDIP40
M46Z128-85PM1 128K x 16 85 5V +10/-5% 0to 70 PMDIP40
M462128-120PM1 128K x 16 120 5V +10/-5% 0to 70 PMDIP40
M482256Y-85PL1 256K x 8 85 5V +10% 0to 70 PMLDIP32
M48Z256Y-120PL1 256K x 8 120 5V +10% Oto 70 PMLDIP32 \
M482256-85PL1 256K x 8 85 5V +10/-5% 0to 70 PMLDIP32
M482256-120PL1 256K x 8 120 5V +10/-5% 0to 70 PMLDIP32
4M M462256Y-85PM1 256K x 16 85 5V +10% Oto 70 PMDIP40
M46Z256Y-120PM1 256K x 16 120 5V +10% Oto 70 PMDIP40
M46Z2256-85PM1 256K x 16 85 5V +10/-5% 0to 70 PMDIP40
M462256-120PM1 256K x 16 120 5V +10/-5% 0to 70 PMDIP40
M482512Y-85PL1 512K x 8 85 5V +10% 0to 70 PMLDIP32
M48Z2512Y-120PL1 512K x 8 120 5V +10% 0to 70 PMLDIP32
M482512-85PL1 512K x 8 85 5V +10/-5% 0to 70 PMLDIP32
M482512-120PL1 512K x 8 120 5V +10/-56% 0to 70 PMLDIP32

3dinNY NOILO3T3S
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STATIC RAMs

ZEROPOWER and TIMEKEEPER (cont'd)

Size Part Number Organisation :’:;‘): Vcc Range T;:\npge:z:ge Package
512 MK41T56N00 64x8 - 5V +10% 0to 70 PSDIP8
MK41T56S00 64 x8 - 5V +10% Oto 70 S08
MKI141T56S00 64x8 - 5V +10% —40 to 85 S08
MKI41T56S00TR 64x8 - 5V +10% —40 to 85 SO8TR
MK48T87B24 64 x8 - 5V +10% 0to 70 PHDIP24
16K MK48T02B12 2Kx 8 120 5V +10/-5% 0to 70 PHDIP24
MK48T02B15 2Kx 8 150 5V +10/-5% 0to 70 PHDIP24
MK48T02B20 2Kx 8 200 5V +10/-5% Oto 70 PHDIP24
MK48T02B25 2Kx 8 250 5V +10/-5% 0to 70 PHDIP24
MK48T12B15 2Kx 8 150 5V +£10% 0to 70 PHDIP24
MK48T12B20 2Kx 8 200 5V +10% 0to 70 PHDIP24
MK48T12B25 2K x 8 250 5V +10% 0to 70 PHDIP24
M48T02-150PC1 2Kx 8 150 5V +10/-5% 0to 70 PCDIP24
M48T12-150PC1 2Kx 8 150 5V +10% 0to 70 PCDIP24
64K MK48T08B10 8Kx8 100 5V +10/-5% Oto 70 PHDIP28
MK48T08B15 8Kx8 150 5V +10/-5% Oto 70 PHDIP28
MK48T18B10 8Kx 8 100 5V +10% 0to 70 PHDIP28
MK48T18B15 8Kx8 150 5V +10% 0to 70 PHDIP28
M48T08-100PC1 8Kx 8 100 5V +10/-5% 0to70 PCDIP28
M48T18-100PC1 8Kx 8 100 5V+10% 0to 70 PCDIP28
M48T18-100MH1 8K x 8 100 5V +10% 0to 70 SOH28

3aiND NOILO3T3S
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STATIC RAMs
SNAPHAT Housing
. - Temperature
Family Part Number Description Range (°C) Package
ZEROPOWER M4Z28-BRO0SH1 Battery 0to 70 SH28
TIMEKEEPER M4T28-BR12SH1 Battery and Crystal 0to 70 SH28
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SMARTCARD PRODUCTS.

MEMORY BASED

Product Process Memory Feature/Application
ST1305 CMOS 192 bit EEPROM Low Cost, TRANSPORT code
ST1331 CMOSs 208 bit EEPROM Anti-Tearing
ST1333 CMOs 288 bit EEPROM Anti-Tearing & Authentication
ST1335 CMOS 272 bit EEPROM Anti-Tearing & Authentication
ST1336 CMOsS 208 bit EEPROM Anti-Tearing
ST14C02C CMOS 2K bit EEPROM 1’C Serial Access EEPROMS, General Purpose (Health Card, Industry)
ST14C04C CMOS 4K bit EEPROM 1°C Serial Access EEPROMS, General Purpose (Health Card, Industry)

Note:1.Trend is larger memory, programmable functions, TRANSPORT and PIN code security.

MICROCOMPUTER BASED
User .
Product Process ROM RAM EP/EEPROM Feature Application
ST16601 CMOS 1K 128 1088 Firmware security algorithm Banking
ST16F48 CMOS 16K 288 8K High EEPROM capacity Multiservice
ST16SF48 CMOS 16K 288 8K 3V, Firmware security features Multiservice
ST16CF54 CMOS 16K 352 4K MAP, RSA in 66ms for 512bit Cards (Public Key Algorithms)
ST16KF74 CMOS 20K 608 4K MAP , DES, RSAin 17ms for 512bit | Terminals (Public Key Algorithms)
ST16LF74 CMOS 20K 608 4K MAP, RSA in 17ms for 512bit Terminals (Public Key Algorithms)

Note: MAP = Modular Arithmetic Processor

3aiND NOILOTIT3AS
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CMOS 64K (8K x 8) UV EPROM

= VERY FAST ACCESS TIME: 150ns

= COMPATIBLE with HIGH SPEED MICROPRO-
CESSORS, ZERO WAIT STATE

= LOW POWER “CMOS” CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA

= PROGRAMMING VOLTAGE: 12.5V

= ELECTRONIC SIGNATURE for AUTOMATED ‘
PROGRAMMING 1

=« HIGH SPEED PROGRAMMING FDIP28W (F)
(less than 1 minute)

Figure 1. Logic Diagram

DESCRIPTION
The M27C64A is a high speed 65,536 bit UV eras-
able and electrically programmable memory
EPROM ideally suited for microprocessor systems
requiring large programs. It is organized as 8,192
by 8 bits.
The 28 pin Window Ceramic Frit-Seal Dual-in-Line Vee WP
package has transparent lid which allows the user \ l
to expose the chip to ultraviolet light to erase the
bit pattern. Anew pattern can then be written to the 13 8
device by following the programming procedure.
AO—A12 #; <,‘:,£> Q0-Q7
P —(q wm27c64A
Table 1. Signal Names FE —Q
A0 -A12 Address Inputs d
Qo0-Q7 Data Outputs
E Chip Enable
G Output Enable Vss
'3 Program VAQ08348B
Vep Program Supply
Vee Supply Voltage
Vss Ground
October 1993 1/8
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Table 2. Absolute Maximum Ratings ("

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Taias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) 2t07 v
Vee Supply Voltage ) —2to7 \Y
Vao @ A9 Voltage 210135 %
Vep Program Supply Voltage —2to 14 Y

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification ts not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents

2. Minimum DC voltage on Input or Output is ~0.5V with possible undershoot to —2 OV for a period less than 20ns. Maximum DC
voltage on Output I1s Vec +0 5V with possible overshoot to Vcc +2V for a period less than 20ns.

Figure 2. DIP Pin Connections

Vep 01 ~ 28 f Vee
A121 2 270 P
A70 3 26 I NC
A6 0 4 250 A8
A50 5 24 01 A9
A4 6 230 AN
A30 7 220G
A210 8 M27Ce4A 21 [ A10
A1 09 200 E
A0 O 10 19 0 Q7
Qofg 1 18 0 Q6
Q1 Q12 17 0 Q5
Q2013 16 1 Q4
Vss [ 14 15 1 Q3
VA00B35

Warning: NC = No Connection

DEVICE OPERATION

The modes of operation of the M27C64A are listed
in the Operating Modes table. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for Vep and 12V on A9 for Elec-
tronic Signature.

2/8 L5F $6s:THO
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Read Mode

The M27C64A has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, the address access time (tavav)
is equal to the delay from E to output (teLqv). Data
is available at the output after a delay of taLav from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-taLav.

Standby Mode

The M27C64A has a standby mode which reduces
the active current from 30mA to 100pA. The
M27C64A is placed in the standby mode by apply-
ing a CMOS high signal to the E input. When inthe
standby mode, the outputs are in a high impedance
state, mdependent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made

MSON
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DEVICE OPERATION (cont'd)

a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, lcc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling capac-
itors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Table 3. Operating Modes

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C64A are in the “1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only “0s” will be programmed, both “1s” and “0s”
can be present in the data word. The only way to
change a “0" to a "1" is by die exposition to ultravi-
olet light (UV EPROM). The M27C64A is in the
programming mode when Vpp input is at 12.5V, and
E and P are at TTL-low. The data to be pro-
grammed is applied 8 bits in parallel to the data
output pins. The levels required for the address and
data inputs are TTL. Ve is specified to be 6V +
0.25V.

High Speed Programming

The high speed programming algorithm, described
in the flowchart, rapidly programs the M27C64A
using an efficient and reliable method, particularly
suited to the production programming environ-
ment. Anindividual device willtake around 1 minute
to program.

Program Inhibit

Programming of multiple M27C64A in paralle! with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M27C64A may be common. ATTL low level pulse
applied to a M27C64A E input, with P low and Vep
at 12.5V, will program that M27C64A. A high level
E input inhibits the other M27C64A from being
programmed.

Mode E G P A9 Vpp Q0-Q7
Read Vi Vi ViH X Vee Data Out
Output Disable Vi Vi ViH X Vce Hi-Z
Program Vi ViH Vi Pulse X Vep Data In
Verify Vi Vi ViH X Vep Data Out
Program Inhibit ViH X X X Vpp Hi-Z
Standby ViH X X X Vee Hi-Z
Electronic Signature ViL Vi ViH Vio Vee Codes
Note: X = Vi or Vi, Vio = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer’s Code ViL 1 0 0 1 1 0 1 1 9Bh
Device Code ViH 0 0 0 0 1 0 0 0 08h
L7 A5 THOMSON =
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4t02.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 4. AC Testing Load Circuit

1N914

HH—=»H¢

3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O out
TEST CL=100pF
0.4V
VA00826 C| includes JIG caopacitance
VA00828
Table 5. Capacitance ") (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vout =0V 12 pF
Note: 1 Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
) )
AD—A12 x VALID X
l‘— tAVQVY —> tAXQX —’1——“—
£ B yan
’«— toLQv —» k- tEHQZ >
s \ y—
[ tELQV —® l“—tGHQZ-*
Hi-Z
Q0-Q7 DATA OUT /—'—
VA00778
4/8 {yz SGS-THOMSON
Y/ FCROELEGTRONIGS
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Table 6. Read Mode DC Characteristics ()
(TA=0to 70 °C or —40 to 85 °C: Vcc = 5V + 10%; Vep = Vce)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0V <Vin<Vee +10 HA
Lo Output Leakage Current 0V < Vour < Vee +10 HA
E=Vi, G=Vy,
lcc Supply Current lour = OmA, f = 5MHz 30 mA
Icct Supply Current (Standby) TTL E=Vi 1 mA
lcca Supply Current (Standby) CMOS E>Vec—-0.2V 100 A
lpp Program Current Vep = Vee 100 LA
Vi Input Low Voltage -0.3 0.8 Vv
Vin @ | Input High Voltage 2 Vee + 1 v
VoL Output Low Voltage loL =2.1mA 0.4 \
V. Output High Voltage TTL loH = —400pA 24 \"
OH
Output High Voltage CMOS loH = ~100pA Veec - 0.7V \
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultanecusly with or after Vep
2. Maximum DC voltage on Output i1s Vcc +0.5V.
Table 7. Read Mode AC Characteristics (V)
(TA=0to 70 °C or —40 to 85 °C: Vcc = 5V + 10%; Vep = Vo)
M27C64A
Symbol Alt Parameter Test Condition 15 20 25 30 Unit
Min [ Max | Min [ Max | Min | Max | Min | Max
tavav tacc :‘Std \r/ea?Isd Valid to Out- E=ViL,G=Vi 150 200 250 300| ns
Chip Enable Low to =_
teLav tce Output Valid G=Vi 150 200 250 300| ns
Output Enable Low _
taLav toe to Output Valid E=VL 75 80 100 120 | ns
teiaz @ | tor gﬁ’t‘;lﬁ”ji'_"ze High to G=Vu 050|050 ]| 0/|6]| o0 |105] ns
@ Output Enable High v_
taHaz tor |y Output Hi-Z E=Vi 0|5 | 0|5 |0 |60| 0 |105| ns
Address Transitionto | = a_
taxax for | Output Transition E=ViLG=ViL| 0 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vee
2. Sampled only, not 100% tested.
g7 SGS-THOMSON 5/8
Y4 MIGROELEGTRONIGS
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Table 8. Programming Mode DC Characteristics (V)
(Ta=25°C; Vcc =6V £ 0.25V; Vpp = 12.5V £ 0.3V)

Symbol Parameter Test Condition Min Max Unit
It Input Leakage Current ViLSVINSVH +10 HA
lcc Supply Current 30 mA
Ipp Program Current E=Vu 30 mA
Vi Input Low Voltage -0.3 0.8 \"
Vi Input High Voltage 2 Vce +0.5 Vv
VoL Output Low Voltage loL =2.1mA 0.4 \
VoH Output High Voltage TTL lon = —400pA 24 Vv
Vip A9 Voltage 1.5 125 \Y
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
Table 9. Programming Mode AC Characteristics ()
(Ta=25°C; Ve = 6V £ 0.25V; Vpp = 12.5V £ 0.3V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvPHPL tves Vpp High to Program Low 2 us
tveHPL tves Vcc High to Program Low 2 us

Chip Enable Low to
teteL tces | program Low 2 s
Program Pulse Width (Initial) 0.95 1.05 ms
tPLPH trw -
Program Pulse Width (Over
Program) 2.85 78.75 ms
tPHOX toH _l;-_’rr:rg];g?gnngh o Input 2 us
Input Transition to Output
toxat toes Enable Low 2 Hs
Output Enable Low to
teLav toe Output Valid 100 ns
@) Output Enable High to
taHaz torp Output Hi-Z 0 130 ns
Output Enable High to
terax Y | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. Sampled only, not 100% tested.

6/8
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Figure 6. Programming and Verify Modes AC Waveforms

AD—-A12 VALID 3(
LtAVPLj
Q0-Q7 —— DATA IN DATA OUT
- tQVPL-» tPHQX
Vep [/ —»{tGLQV |a—
—»| tVPHPL {e— tGHQZ
Vee j i
tVCHPL fe— tGHAX :
: |
e tELPL >
B \ tQXGL fe—
: —>l tPLPH [— 5
G | [
——— PROGRAM : VERIFY
VAGO779
Figure 7. Programming Flowchart Program Verify

Voo = 8V, Vpp = 125V

VCC = 5Y, VPP = 5V
Check all bytes

VA00775

&7

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with E
and G at Vi, P at Vin, Vpp at 12.5V and Vcc at 6V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C64A. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27C64A, with
Vpp=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line A0 from Vi to ViH. All other address
lines must be held at Vi during Electronic Signa-
ture mode.

Byte 0 (AO=ViL) represents the manufacturer code
and byte 1 (AO=V 1) the device identifier code. For
the SGS-THOMSON M27C64A, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7.

SGS-THOMSON 7/8
MICROELECTRONICS
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ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C64A is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M27C64A in
about 3 years, while it would take approximately 1
week to cause erasure when exposed to direct
sunlight. If the M27C64A is to be exposed to these
types of lighting conditions for extended periods of

ORDERING INFORMATION SCHEME

M27C64A -15

|

Example:

F 1 X

time, it is suggested that opaque labels be put over
the M27C64A window to prevent unintentional era-
sure. The recommended erasure procedure for
the M27C64A is exposure to short wave ultraviolet
light which has a wavelength of 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?.
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 uW/cm? power rating. The M27C64A should
be placed within 2.5 cm (1 inch) of the lamp tubes
during the erasure. Some lamps have a filter on
their tubes which should be removed before erasure.

Speed J | Vcc Tolerance | r Package | LTemperature Range| r Option
-15 150 ns blank +10% F FDIP28W 1 0to70°C X Additional
20  200ns 6 —40t085°C Bumn-in
-25 250 ns
-30 300 ns

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

8/8 K
&y $65;THOMSON
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Lyyz S0S-THOMSON M27C256B

CMOS 256K (32K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 70ns

= COMPATIBLE with HIGH SPEED MICRO-
PROCESSORS, ZERO WAIT STATE

= LOW POWER “CMOS” CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA

= PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIMES of AROUND 3sec.
(PRESTO Il ALGORITHM) —

.

Lerie
?‘\\‘1/‘1 a1l

. i
S

1
PDIP28 (B)

DESCRIPTION PLCC32 (C) TSOP28 (N)
The M27C256B is a high speed 262,144 bit UV 8x 13.4mn
erasable and electrically programmable memory
EPROM ideally suited for microprocessor systems.
It is organized as 32,768 by 8 bits.

The 28 pin Window Ceramic Frit-Seal Dual-in-Line i . ic Di
package has a transparent lid which allows the user Figure 1. Logic Diagram
to expose the chip to ultraviolet light to erase the
bit pattern. A new pattern can then be written to the
device by following the programming procedure.

For applications where the content is programmed Vee  Vep
only one time and erasure is not required, the
M27C256B is offered in Plastic Dual-in-Line, Plas- l I
AD-A14 (‘,;ﬁ'> Q0-Q7

tic Leaded Chip Carrier, and Plastic Thin Small
Outline packages.

(6]
(o]

M27C2568B
Table 1. Signal Names _
E —(
AO-A14 Address Inputs
Qo -Q7 Data Outputs G .
E Chip Enable
G Output Enable
Vss
Vep Program Supply VA007558
Vee Supply Voltage
Vss Ground
October 1993 1/8

65



M27C256B

Table 2. Absolute Maximum Ratings ()

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Teias Temperature Under Bias -50to 125 °C
TstG Storage Temperature —65 to 150 °C
Vip® Input or Output Voltages (except A9) 2107 \%
Vce Supply Voltage -2to7 \
Vas® | A9 Voltage 210135 v
Vpp Program Supply Voltage -2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output 1s —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vpp 01 ~7 28 1 Vee
A20 2 27 f A4
A7 3 26 p A13
AB D 4 25 A8
A50 5 24 1 A9
A4l 6 23 A1
A3D 7 221G

A20 8 M27C2568 21 p A10
A9 20pE

A0O 10 19 p Q7
Qo1 18 p Q6
Q1 g2 17 p Q5
Q2013 16 P Q4
Vss [ 14 15p03

VA0J756

NS &S5 8
< < > 0 > < <
e T s T s T e O e s O s |
A6 ] ® 32 [1A8
A5 ] H A9
A4l oAt
A3 ] [INC
A2 0|9 M27C2568 25 [1G
A A0
A0 ] NE
NC Q7
Qo [ Q6
17
| OSSN [y S Ry S Ry Sy S g Sy s
S5 9833358
> VAD0757

Figure 2C. TSOP Pin Connections

menon S E0Y020 o
CC A CCC>>2CC < ICCNO
pnonunaoppuoonnaon
7 128 22
Z M27C2568 -
1415 21

A2 o
Al =
A0 —
Q0 —
Q1 =
Q2
Vss =
Q3 =4
Q4 —
Q5 —4
06 —|
Q7 =
[ —
A10 —

VA00614

2/8
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Warning: NC = No Connection, DU = Dont't Use.

DEVICE OPERATION

The modes of operation of the M27C256B are
listed in the Operating Modes. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.

Read Mode

The M27C256B has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
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DEVICE OPERATION (cont'd)

is equal to the delay from E to output (teLav). Data
is available at the output after delay of taLav from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-tcLav.

Standby Mode

The M27C256B has a standby mode which re-
duces the active current from 30 mA to 100pA. The
M27C256B is placed in the standby mode by ap-
plying a CMOS high signal to the E input. When in
the standby mode, the outputs are in a high imped-
ance state, independent of the G input.

Two Line Output Control

Because EPROMSs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

Table 3. Operating Modes

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is desired from a particular memory device.

System Considerations

The power switching characteristics of Advance
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
this transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output. The associated transient voltage peaks can
be suppressed by complying with the two line
output control and by properly selected decoupling
capacitors. Itis recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a

Mode E G A9 Vep Qo0-Q7
Read Vi ViL X Vee Data Out
Output Disable ViL ViH X Ve Hi-Z
Program Vi Pulse Vin X Vep Data In
Verify ViH Vi X Vep Data Out
Program Inhibit ViH Vi X Vpp Hi-Z
Standby ViH X X Vece Hi-Z
Electronic Signature Vi Vi Vio Vee Codes
Note: X = Vi or Vi, Vio = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Qs Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code Vin 1 0 0 0 1 1 0 1 8Dh
Lyy 3 THOMSON 28
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times "< 20ns 1.3v
Input Pulse Voltages 0.4V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V ; ING14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
24V UNDER O out
TEST —_-r— C_=100pF
0.4V
VA00826 C| includes JIG capacitance
VAQ0828
Table 5. Capacitance ) (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vout =0V 12 pF

Note: 1. Sampled only, not 100% tested.

Table 6. Read Mode DC Characteristics ()

A=010 ) to ) (o] or o ; Vec =5V £5% or 5V + o; VPP = Vce
(Ta =0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; V, 5V + 5% or 5V + 10%; V| V

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <Vin<Vee +10 HA
Lo Output Leakage Current 0V < Vour £ Vce +10 HA
Icc Supply Current |ouE : X;IL]’AC’;fZ\gk}IHZ 30 mA
lect Supply Current (Standby) TTL E=Vn 1 mA
lcc2 | Supply Current (Standby) CMOS E>Vec—-0.2V 100 pA
lpp Program Current Vpp =Vce 100 A
ViL Input Low Voltage -0.3 0.8 \

Vin® | Input High Voltage 2 Vee + 1 %
Vo Output Low Voltage loL=2.1mA 0.4 \"
Von Output High Voltage TTL lon=-1mA 3.6 \

Output High Voltage CMOS lon = —100pA Vcc—-0.7V \%

Notes: 1. Ve must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

2. Maximum DC voltage on Output is Vec +0.5V.

4/8
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Table 7A. Read Mode AC Characteristics ()

(Ta =0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Vcc = 5V £ 5% or 5V * 10%; Vep = Vce)

M27C256B
Symbol | Alt Parameter Test Condition 70 -80 .90 Unit
Min [ Max | Min | Max [ Min | Max
tavav tacc |Address Valid to Output Valid E= Vi, G=VL 70 80 90 | ns
teLav tce |Chip Enable Low to Output Valid G=Vi 70 80 90 | ns
taLav toe |Output Enable Low to Output Valid E=Vi 35 40 40 | ns
tenaz® | tor |Chip Enable High to Output Hi-Z G=Vi 30 30 30 | ns
tanaz @ | tor |Output Enable High to Output Hi-Z E=Ve 30 30 30 | ns
Address Transition to B_ a_
taxax | toH | 5oyt Transition E=Vi,G=VL | 0 0 0 ns
Table 7B. Read Mode AC Characteristics ()
(Ta =0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Vcc = 5V + 5% or 5V £ 10%; Vep = Vce)
M27C256B
Symbol | Alt Parameter Test Condition 10 12 -15/-20/-25 | Unit
Min | Max | Min | Max | Min | Max
tavav | tacc |Address Valid to Output Valid E=ViL,G=VoL 100 120 150 | ns
teLav tce |Chip Enable Low to Output Valid G=Vu 100 120 150 | ns
taLav toe |Output Enable Low to Output Valid E=Vu 50 60 65 | ns
tenaz ® | tor |Chip Enable High to Output Hi-Z G=Vi 30| 0 | 40 50 | ns
teHoz ® | tor |Output Enable High to Output Hi-Z E=Vi 30 40 50 | ns
Address Transition to =_ e
taxax | toH | Otput Transition E=Vi,G=VL | 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO—A14 VALID X
tAVQV —¥) tAXQX —’1_‘—
S [
toLQv —» ke tEHQZ ]
c /
—— tELQY —» ke~ tGHQZ —»
Hi—Z
Q0-Q7 DATA OUT  —
VA00758
g7y SGS-THOMSON 5/8
V7 ICROGLEGTROMIGS
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Table 8. Programming Mode DC Characteristics (")

(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current ViLSVINEViH +10 HA
lcc Supply Current 50 mA
lpp Program Current E=Vi 50 mA
Vi Input Low Voltage -0.3 0.8 \"
ViH Input High Voltage 2 Vee +0.5 \
Vou Output Low Voltage loL =2.1mA 0.4 \"
VoH Output High Voltage TTL lon ==1mA 3.6 \
Vip A9 Voltage 1.5 125 \
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
Table 9. Programming Mode AC Characteristics (1)
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Chip Enable Low 2 us
taveL tos Input Valid to Chip Enable Low 2 us
tvPHEL tves | Vee High to Chip Enable Low 2 us
tvcHEL tvcs Vece High to Chip Enable Low 2 ps
teLEH tew Chip Enable Program Pulse Width 95 105 us
teHax toH Chip Enable High to Input Transition us
taxeL toes | Input Transition to Output Enable Low us
teLav toe Output Enable Low to Output Valid 100 ns
taHaz torp | Output Enable High to Output Hi-Z 0 130 ns
taHAX tan Output Enable High to Address Transition 0 ns

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

DEVICE OPERATION (cont'd)

4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C256B are in the 1’

6/8 .
Ly $55;THOMSON
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state. Data is introduced by selectively program-
ming 0’ into the desired bit locations. Although only
‘0’ will be programmed, both ’1' and '0’ can be
present in the data word. The only way to change
a’0'to a1’ is by die exposition to ultraviolet light
(UV EPROM). The M27C256B is in the program-
ming mode when Vpp input is at 12.75 V, and E is
at TTL-low. The data to be programmed is applied
8 bits in parallel to the data output pins. The levels
required for the address and data inputs are TTL.
Ve is specified to be 6.25 V £ 0.25 V.
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Figure 6. Programming and Verify Modes AC Waveforms

AD—A14 :)ﬁ VALID X
tAVEL
Q0-Q7 DATA IN DATA OUT
tEHQX
Vep J —»{tGLQV fe—
tVPHEL |e— tGHQZ <
Vee
tVCHEL e— tGHAX ;
E i tQXGL fe— ?
—»{ tELEH [e—
g \ |

4——— PROGRAM ————»«¢— VERIFY —»

'
'
|
'
1
'
'

VA00759

Figure 7. Programming Flowchart

Voo = 6.25V, Vpp = 12.75V

Voe = 5V, Vpp = 5V
Check all bytes
VAOO760

or

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows to pro-
gram the whole array with a guaranteed margin, in
a typical time of less than 3 seconds. Programming
with PRESTO Il involves the application of a se-
quence of 100us program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M27C256Bs in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C256B may be common. A TTL low
level pulse applied to a M27C256B’s E input, with
Vpep at 12.75 V, will program that M27C256B. A
high level E input inhibits the other M27C256Bs
from being programmed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
.programmed. The verify is accomplished with G at
Vi, E at Vin, Vep at 12.75V and Vce at 6.25V.

SGS-THOMSON 7/8
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Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C256B. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C256B, with Vcc =
Vpp = 5V. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line A0 from Vi to Vin. All other address lines
must be held at Vi during Electronic Signature
mode. Byte 0 (AO=V|L) represents the manufac-
turer code and byte 1 (A0=V\n) the device identifier
code. For the SGS-THOMSON M27C256B, these
two identifier bytes are given in Table 4 and can be
read-out on outputs Q0 to Q7.

ORDERING INFORMATION SCHEME

Example:

:

M27C256B -70 X C

ERASURE OPERATION (applies for UV EPROM)

The erasure characteristics of the M27C256B is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Research shows
that constant exposure to room level fluorescent
lighting could erase a typical M27C256B in about
3 years, while it would take approximately 1 week
to cause erasure when exposed to direct sunlight.
If the M27C256B is to be exposed to these types
of lighting conditions for extended periods of time,
it is suggested that opaque labels be put over the
M27C256B window to prevent unintentional era-
sure. The recommended erasure procedure for the
M27C256B is exposure to short wave ultraviolet
light which has wavelength 2537A. The integrated
dose (i.e. UV intensity x exposure time) for erasure
should be a minimum of 15 W-sec/cm®. The era-
sure time with this dosage is approximately 15 to
20 minutes using an ultraviolet lamp with 12000
uW/em? power rating. The M27C256B should be
placed within 2.5 cm (1 inch) of the lamp tubes
during the erasure. Some lamps have a filter on
their tubes which should be removed before era-
sure.

1 TR

:

Speed | | Vcc Tolerance I | Package | |Temperature Rangel | Option
-70 70 ns X +5% F FDIP28W 1 0to70°C X Additipnal
-80 80 ns blank  *10% B  PDIP28 3 —40t0125°C Burmn-in
90  90ns C  PLCC32 6 -40to85°C 0 Tpaa%iﬁgﬁee'
-10 100 ns N TSOP28 7 —40to105°C
12 120 ns 8 x 13.4mm
-15 150 ns
-20 200 ns
-25 250 ns

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

8/8 -
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ADDRESS LATCHED
CMOS 256K (32K x 8) UV EPROM and OTP ROM

= INTEGRATED ADDRESS LATCH
= VERY FAST ACCESS TIME: 100ns

= COMPATIBLE with HIGH SPEED MICROPRO-
CESSORS, ZERO WAIT STATE

= LOW POWER “CMOS” CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA

= PROGRAMMING VOLTAGE: 12.75V FDIP28W (F) PLCC32 (C)

= ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIMES of AROUND 3sec.
(PRESTO Il ALGORITHM)

Figure 1. Logic Diagram

DESCRIPTION

The M87C257 is a high speed 262,144 bit UV
erasable and electrically programmable memory
EPROM. The M87C257 incorporates latches for all
address inputs to minimize chip count, reduce cost,
and simplify the design of multiplexed bus systems.

The 28 pin Window Ceramic Frit-Seal Dual-in-Line Vee
package has a transparent lid which allows the user

to expose the chip to ultraviolet light to erase the |
bit pattern. A new pattern can then be written to the
device by following the programming procedure.

For applications where the content is programmed AO-A14 C# Q0-Q7
only one time and erasure is not required, the
M87C257 is offered in Plastic Leaded Chip Carrier,

0]
o]

package. ASVpp — M87C257
E —(Q
Table 1. Signal Names c —d
AO -A14 Address Inputs
Q0-Q7 Data Outputs
E Chip Enable vss VA009288
G Output Enable
ASVpp Address Strobe / Program Supply
Vee Supply Voltage
Vss Ground
October 1993 1/9
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Figure 2A. DIP Pin Connections

Figure 2C. LCC Pin Connections

ASVpp [ 1 N 28 0 Vee
A120 2 27 B A14
A703 26 1 A13
A6l 4 250 A8
A5 5 24 01 A9
A4l 6 233 AN
A3l 7 220G
A208 M87C257 21 g A10
A1 D09 20pE
A0O 10 19 0 Q7
QoQg 11 18 A Q6
Q1012 17 B Q5
Q2013 16 [0 Q4
Vss I 14 15 [1 Q3

VA00929

a
= [&]
~ o Ia) S oxR
< < <K O > < <
/l_| | o T e T s Y e O s Y e |
A6 [ © 32 A8
A5 ] [1A9
A4l [ A1
A3 NG
A21l9 MB87C257 25 QG
A1 [1A10
AO ] NE
NC [ 1Q7
Qo [l Q6
17
| U R OUS By U [ SN R REE gy S gy s
3982338
> VA00830

Table 2. Absolute Maximum Ratings (V)

Warning: NC = No Connection, DU = Dont't Use.

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Teias Temperature Under Bias -50t0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) -2t07 Y
Vee Supply Voltage -2t07 \"
Vas® | A9 Voltage 210135 v
Vep Program Supply Voltage -2to 14 \Y,

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output is Ve +0.5V with possible overshoot to Vec +2V for a period less than 20ns.

DEVICE OPERATION

The modes of operation of the M87C257 are listed
in the Operating Modes. A single 5V power supply
is required in the read mode. All inputs are TTL
levels except for Vpp and 12V on A9 for Electronic
Signature.

2/9 -
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Read Mode

The M87C257 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.

Output Enable (G) is the output control and should
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DEVICE OPERATION (cont'd)

be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable (AS = Vi) or latched (AS = ViL),
the address access time (tavav) is equal to the
delay from E to output (teLav). Data is available at
the output after delay of tcLav from the falling edge
of G, assuming that E has been low and the ad-
dresses have been stable for at least tavav-taLav.

The M87C257 reduces the hardware interface in
multiplexed address-data bus systems. The pro-
cessor multiplexed bus (AD0-AD7) may be tied to
the M87C257's address and data pins. No sepa-
rate address latch is needed because_the
M87C257 latches all address inputs when AS is
low.

Standby Mode

The M87C257 has a standby mode which reduces
the active current from 30mA to 100pA (Address
Stable). The M87C257 is placed in the standby
mode by applying a CMOS high signal to the E
input. When in the standby mode, the outputs are
in a high impedance state, independent of the G
input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple

Table 3. Operating Modes

memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is desired from a particular memory device.

System Considerations

The power switching characteristics of Advance
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
this transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output. The associated transient voltage peaks can
be suppressed by complying with the two line
output control and by properly selected decoupling
capacitors. ltis recommended that a 0. 1pF ceramic

Mode E G A9 ASVep Q0- Q7
Read (Latched Address) Vi Vi X Vi Data Out
Read (Applied Address) ViL ViL X ViH Data Out
Output Disable Vi ViH X X Hi-Z
Program ViL Pulse ViH X Vep Data In
Verify Vi Vi X Vpp Data Out
Program Inhibit ViH ViH X Vep Hi-Z
Standby ViH X X X Hi-Z
Electronic Signature ViL Vi Vio Vi Codes
Note. X = Vi or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 a1 Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 1 0 0 0 0 0 0 0 80h
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 1.3V
Input Pulse Voltages 0.4V t0 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V INO14
Note that Output Hi-Z is defined as the point where data
is no longer driven.

3.3KQ
Figure 3. AC Testing Input Output Waveforms

DEVICE
2.4y UNDER —0 out
TEST mn C =100pF

0.4V

VA00826

I

C_ includes JIG copacitance

VA00828

Table 5. Capacitance () (Ta=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO—AT4 X vao ¥ I
tASLAX tAXQX .«
tAVASL
AS _{— \
|~ tASHASL
4—»‘— tASLGL
e tAVQV —¥
E \ ‘ X
tGLQV le—tEHQZ
c A
— tELQV —] le—tGHQZ >
—\ Hi—Z
Q0-Q7 DATA QUT )
VA00931
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Table 6. Read Mode DC Characteristics ()
(Ta=0 to 70°C, 40 to 85°C, —40 to 105°C or —40 to 125°C; Vg = 5V + 5% or 5V + 10%; Vep = Vco)

Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current 0V <Vin<Vee +10 pA
ILo Output Leakage Current 0V < Vour < Vee +10 LA
lec Supply Current louTE:(;/nl'll-A,Gf==\glMHZ 30 mA

oo f’sﬁzﬁgb‘i)”ﬁﬂt E_: Vi, E_vpp = Vi, Address Switching 10 mA

E = Vi, ASVep = Vi, Address Stable 1 mA

E> Vece - 0.2V, EVp_p > 'Vcc -0.2v, 6 mA

leca 3%8'%’ Current (Standby) _ Address Siltchlng

e iess Stable 00| A

lpp Program Current Vpp = Vce 100 A
Vi Input Low Voltage -0.3 0.8 Vv
Vie @ | Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL=2.1mA 0.4 \Y
VoH Output High Voltage lon=-1mA Vee - 0.8V \

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Maximum DC voltage on Output is Vcc +0.5V.

Table 7. Read Mode AC Characteristics (!
(Ta=0to 70°C, —40 to 85°C, =40 to 105°C or —40 to 125°C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)

Test M87C257
Symbol | Alt Parameter Condition -10 12 -15 .20 Unit
Min | Max | Min | Max | Min | Max | Min | Max
tvav | thco | oo Valldio Quput | E= . 100 120 150 200 | ns
tavasL ta g?rgrbe;i ;I\zhd to Address 7 7 7 15 ns
tAsHASL t ﬁggﬁz: ggggg Eé%v to 35 35 35 50 ns
Address Strobe Low to Ad-
tastax ta | Gress Transition 20 20 20 30 ns
tasLaL tLoe gﬂ?;if%f;ﬁgel_t&" to 20 20 20 30 ns
tmov | tee gﬂ't"’)li”\?;’lgg Low to G=Vu 100 120 150 200 | ns
toav | toe 83}23{ Chable Low to E=Vi 40 50 60 70 | ns
tenaz @ | tor 821‘;5“:5’? High to G=viL | 0 |30 | 0o |40 | 0 |40 | 0 | 40 | ns
tanaz @ | tor 83{83} Enable High to E=vw | 0 |3 | 0|4 | 0|4/ 0]a4]ns
Address Transition to E=Vu,
taxax tou Output Transition G=ViL 0 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
2 Sampled only, not 100% tested.
(37 SGS-THOMSCN 5/9
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Table 8. Programming Mode DC Characteristics (7
(Ta = 25 °C; VoG = 6.25V + 0.25V; Vpp = 12.75V  0.25V)

Symbol Parameter Test Condition Min Max Unit
i Input Leakage Current ViLSVINEViH +10 pA
lcc Supply Current 50 mA
Ipp Program Current E=VL 50 mA
Vi Input Low Voltage -0.3 0.8 \
Vi Input High Voltage 2 Vce + 0.5 \
VoL Output Low Voltage loL=2.1mA 0.4 Vv

Vo Output High Voltage TTL lon =—1mA Vce -0.8V \
Vip A9 Voltage 1.5 12.5 \"

Note: 1. Vcc must be applied simultaneously with or before Ve and removed simultaneously or after Vep.

Table 9. Programming Mode AC Characteristics ()
(TA=25°C; Vo = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tAVEL tas Address Valid to Chip Enable Low 2 us
taveL tos Input Valid to Chip Enable Low 2 us
tvPHEL tves Vep High to Chip Enable Low 2 us
tvcHEL tvcs | Vec High to Chip Enable Low 2 us
teLen tew Chip Enable Program Pulse Width 95 105 us
tenax ton Chip Enable High to Input Transition 2 us
taxaL toes Input Transition to Output Enable Low 2 us
teLav toe Output Enable Low to Output Valid 100 ns
teHaz torp | Output Enable High to Output Hi-Z 0 130 ns
taHAX tan Output Enable High to Address Transition 0 ns

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

6/9 -
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A14 >|< VALID (
LtAVEL—bl
Q0-q7 ——f  DATA IN DATA OUT
e tQVEL->] tEHQX
s 4
SVpp ) —»{tGLQV j—
—»{ tVPHEL fe— tGHQZ
Vee /|
—» tVCHEL fe— tGHAX :
E : \ /—» tQXGL fo— :
: —»| tELEH L— ;
g i \ [
«——— PROGRAM ————»«——— VERIFY ——»
VA00557

DEVICE OPERATION (cont'd)

capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M87C257 are in the “1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only “0s” will be programmed, both “1s” and “0s”
can be present in the data word. The only way to
change a “0" to a "1" is by die exposition to ultravi-
olet light (UV EPROM). The M87C257 is in the
programming mode when Ve input is at 12.75 \'A
and E is at TTL-low. The data to be programmed
is applied 8 bits in parallel to the data output pins.
The levels required for the address and data inputs
are TTL. Vcc is specified to be 6.25V £0.25 V.

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows to pro-
gram the whole array with a guaranteed margin, in
a typical time of less than 3 seconds. Programming
with PRESTO |l involves the application of a se-
quence of 100pus program pulses to each byte until
a correct verify occurs. During programming and
verify operation, a MARGIN MODE circuit is auto-
matically activated in order to guarantee that each
cell is programmed with enough margin. No over-
program pulse is applied since the verify in MAR-
GIN MODE provides necessary margin to each
programmed cell.

Program Inhibit

Programming of multiple M87C257s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M87C257 may be common. ATTL low level pulse
applied to a M87C257’s E input, with Vpp at 12.75
V, will program that M87C257. A high level E input
inhibits the other M87C257s from being pro-
grammed.

X 7/9
byz $58;THOMSON :

79



M87C257

Figure 7. Programming Flowchart

Voo = 6:25V. Vpp = 12.78V

Ve = SV, Vpp = 5V
Check all bytes
VA00760

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
Vi, E at Vin, Vep at 12.75V and Vcc at 6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to

8/9 ‘7_1 SGS-THO

MICROELECTRONICS

80

automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M87C257. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M87C257, with Vcc = Vpp
= 5V. Two identifier bytes may then be sequenced
from the device outputs by toggling address line A0
from VL to Vin. All other address lines must be held
at ViL during Electronic Signature mode. Byte 0
(AO=VIL) represents the manufacturer code and
byte 1 (AO=VH) the device identifier code. When
A9 = Vip, AS need not be toggled to latch each
identifier address. For the SGS-THOMSON
M87C257, these two identifier bytes are given in
Table 4 and can be read-out on outputs QO to Q7.

ERASURE OPERATION (applies for UV EPROM)

The erasure characteristics of the M87C257 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M87C257 in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M87C257 is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque labels be put over the M87C257 window to
prevent unintentional erasure. The recommended
erasure procedure for the M87C257 is exposure to
short wave ultraviolet light which has wavelength
2537A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dos-
age is approximately 15 to 20 minutes using an
ultraviolet lamp with 12000 pW/cm? power rating.
The M87C257 should be placed within 2.5 cm (1
inch) of the lamp tubes during the erasure. Some
lamps have a filter on their tubes which should be
removed before erasure.

NMSON
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ORDERING INFORMATION SCHEME

Example: M87C257 -10 X F 1 X
Speed Vcc Tolerance | | Package j ITemperature Hangel l Option
-10 100 ns X +5% F FDIP28W 1 0to70°C X Additional
42 120ns blank  +10% C  PLCC32 3 —40t0125°C Burn-in
45 150ns 6 —dotogscc N he s Reel
-20 200 ns 7 —40to105°C

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

&7
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Lyyz SCS-THOMSON M27C512

CMOS 512K (64K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 60ns

= COMPATIBLE with HIGH SPEED MICROPRO-
CESSORS, ZERO WAIT STATE

= LOW POWER “CMOS” CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA

= PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE for AUTOMATED FDIP28W (F)

PROGRAMMING
-

= PROGRAMMING TIMES of AROUND 6sec.
(PRESTO IIB ALGORITHM)

b’;&ﬁ‘ﬂ;
DESCRIPTION
The M27C512 is a high speed 524,288 bit UV PLCC32 (C) TSOP28 (N)
erasable and electrically programmable EPROM 8 x 13.4mm

ideally suited for applications where fast turn-
around and pattern experimentation are important
requirements. Its is organized as 65,536 by 8 bits.

The 28 pin Window Ceramic Frit-Seal Dual-in-Line
package has transparent lid which allows the user
to expose the chip to ultraviolet light to erase the
bit pattern. Anew pattern can then be written to the
device by following the programming procedure. Vee

For applications where the content is programmed I
only one time and erasure is not required, the

Figure 1. Logic Diagram

M27C512 is offered in Plastic Dual-in-Line, Plastic 16 8
2;2::?( ES;ZI.I Outline and Plastic Leaded Chip Carrier AO—A15 # #:> Q0-Q7
M27C512
Table 1. Signal Names E —d
A0 - A15 Address Inputs CVPP -4
Qo0-Q7 Data Outputs
E Chip Enable
GVep Output Enable / Program Supply Vss VAGO7IB
Vee Supply Voltage
Vss Ground

QOctober 1993 1/9
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Table 2. Absolute Maximum Ratings ("

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) 2t07 \
Vee Supply Voltage —2t07 \Y
Vas @ | A9 Voltage —21013.5 v
Vep Program Supply Voltage —2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not imphed. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other
relevant quality documents.

2. Minimum DC voltage on Input or Output is 0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output I1s Ve +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

A150 1 28 Vee
A1202 27 A14
A703 26 [l A13
A6 0 4 251 AB
A5 5 24 1 A9
A4l 6 230 AN
A30 7 22 1 Gvpp
a2l 8 M27%12 o1 h 10
A9 200 E
A0 10 19 1 Q7
Qo g 1 18 1 Q6
Q1412 17 Qs
Q2013 16 [1 Q4
Vsl 14 151 Q3

VA00762

~ o9 5 8
< < < 0O > < <
s O s OO e T e O e O e O s |
A8 O 32 [ A8
AS 11 A9
A4 NA11
A3 [INC
A2[19 M27C512 25 IGVpp
Al [1A10
AO HE
NC na7
Qo0 106
17
[ SN Ry SN gy SN gy Sy S gy Sy Se )
S8 83 338
VADQO763

Figure 2C. TSOP Pin Connections

A4

A5
A6

F— A7

F—ivVee

—A12
1 A15
— A4

1 A13

A8
— A9
1 All

Gvpp

N A3

N
N
or}

M27C512

»
-
o

N
N

A2 o
Al —
AO =]
Q0
Ql —
Q2 —

Vgs ]

Q3 —]
Q4 —
Q5 —
Q6 —
Q7 =

E =

A10 =N

VA00764
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Warning: NC = No Connection, DU = Don't Use

DEVICE OPERATION

The modes of operations of the M27C512 are listed
in the Operating Modes table. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for GVpp and 12V on A9 for
Electronic Signature.

Read Mode

The M27C512 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, the address access time (tavav)
is equal to the delay from E to output (teLav). Data

RONICS
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DEVICE OPERATION (cont'd)

is available at the output after a delay of taLav from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-taLav.

Standby Mode

The M27C512 has a standby mode which reduces
the active current from 30mA to 100pA The
M27C512 is placed in the standby mode by apply-
ing a CMOS high signal to the E input. Wheninthe
standby mode, the outputs are in a high impedance
state, independent of the GVpp input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

Table 3. Operating Modes

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output. The associated transient voltage peaks
can be suppressed by complying with the two line
output control and by properly selected decoupling
capacitors. It is recommended that a 0.1uF ce-
ramic capacitor be used on every device between
Vcc and Vss. This should be a high frequency
capacitor of low inherent inductance and should be
placed as close to the device as possible. In addi-
tion, a 4.7uF bulk electrolytic capacitor should be
used between Vcc and Vss for every eight devices.
The bulk capacitor should be located near the
power supplyconnection point.The purpose of the
bulk capacitor is to overcome the voltage drop
caused by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C512 are in the '1’
state. Data is introduced by selectively program-
ming 0’ into the desired bit locations. Although only
0" will be programmed, both '1’ and '0’ can be
present in the data word. The only way to change
a’0’ to a’1’ is by die exposure to ultraviolet light
(UV EPROM). The M27C512 is in the program-
ming mode when Vpp input is at 12.75V and E is at

Mode E GVpp A9 Qo0-Q7
Read ViL Vi X Data Out
Output Disable Vi ViH X Hi-Z
Program ViL Pulse Vpp X Data In
Program Inhibit Vin Vep X Hi-Z
Standby Vin X X Hi-Z
Electronic Signature ViL Vi Vip Codes
Note: X = Vi or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’'s Code Vie 0 0 1 0 0 0 0 0 20h
Device Code Vi 0 0 1 1 1 1 0 1 3Dh
Ly RS THONSON =
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 1.3v
Input Pulse Voltages 0.4V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V IN914
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O our
TEST T C| =100pF
0.4V ) )
VAOO826 Cy_ includes JIG capacitance
VA00828
Table 5. Capacitance () (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
CiN Input Capacitance ViN =0V 6 pF
Cour Output Capacitance Vourt = 0V 12 pF
Note. 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics (")
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V £ 5% or 5V + 10%,; Vpp = Vce)
Symbol Parameter Test Condition Min Max Unit
It Input Leakage Current 0V <ViN< Vee +10 HA
Lo Output Leakage Current 0V <Vout < Vce +10 HA
E=Vi,G=Vy,
lcc Supply Current lout = OMA, f=5MHz 30 mA
lcct Supply Current (Standby) TTL E=Vn 1 mA
lcc2 Supply Current (Standby) CMOS E>Vec—-0.2V 100 HA
lpp Program Current Vpp = Vce 10 HA
Vi Input Low Voltage -0.3 0.8 v
Vin @ | Input High Voltage 2 Vee + 1 \Y
VoL ‘Output Low Voltage loL =2.1mA 0.4 \
Vo Output High Voltage TTL loH =—-1mA 3.6 \
Output High Voltage CMOS =-100pA Vce -0.7V \"

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

2. Maximum DC voltage on Output is Vec +0.5V.

4/9 -
IS7TR = i

86




M27C512

Table 7A. Read Mode AC Characteristics ()
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V + 5% or 5V + 10%; Vpp = Vcc)

M27C512
Symbol | Alt Parameter Test Condition -60 70 -80 .90 Unit
Min | Max | Min | Max | Min | Max | Min | Max
tavav tacc éﬂ?&ﬁf%;/ﬂ'd to E=Vi,G=Vy 60 70 80 90 | ns
teav | toe gt'tgﬁ’{,aji'g Lowto G=Vi 60 70 80 9 | ns
v | tor |SuVaree M | E=w 30 35 40 40 | ns
tenaz® | tor gnitglﬁ”:“i‘_"ze High to G=Vu o |25| 0|3 |0 |3]0]3]ns
tencz® | tor [P MON | E=vi | o 25| 0 |30 | 0 30| 0 |30]ns
taxax ton gﬂ?;ﬁf?gﬁ;ﬁg’g nto E=ViL,G=VL| © 0 0 0 ns
Table 7B. Read Mode AC Characteristics (1)
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V + 5% or 5V £ 10%; Vep = Vce)
M27C512
Symbol | Alt Parameter Test Condition 10 12 -15/-20/-25 Unit
Min | Max | Min | Max | Min | Max
tavav | tacc |Address Valid to Output Valid E=ViL,G=Vy 100 120 150 | ns
tecav | tee |Chip Enable Low to Output Valid G=Vi 100 120 150 | ns
taLav toe |Output Enable Low to Output Valid E=Vi 40 50 60 | ns
tenaz ® | tor |Chip Enable High to Output Hi-Z G=ViL 30 40 | 0 | 50| ns
tenaz® | tor |Output Enable High to Output Hi-Z E=Vo 0o | 30 40| 0 | 50 | ns
taxax toH éﬂ%ﬁ?ﬁ-gggﬁgﬁ nto E= Vi, G= Vi 0 0 0 ns
Notes. 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Veep.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO=AT5 )E VALID X
tAVQV ———» tAXQX —"—4—
£ N /]
tGLQV —» lﬂ— tEHQZ —»|
6 yil
e—— tELQV —¥ l'— tGHQZ —»
Hi-Z
Q0-Q7 DATA OUT /—'
VA00735
Lyrz SGS-THOMSON 5/9
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Table 8. Programming Mode DC Characteristics (1)
(Ta=25°C; Vcc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current ViLSViNS ViH +10 HA
lcc Supply Current 50 mA
lpp Program Current E=Vo 50 mA
Vi Input Low Voltage -0.3 0.8 \
Vi Input High Voltage 2 Veec +0.5 \
VoL Output Low Voltage loL=2.1mA 0.4 Vv
Vou Output High Voltage TTL lon ==1mA 3.6 \
Vip A9 Voltage 11.5 12.5 \
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
Table 9. MARGIN MODE AC Characteristics (!
(TA=25°C; Vce = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tagHVPH tase VA9 High to Vep High 2 us
tvPHEL tvps Vpp High to Chip Enable Low 2 us
tA10HEH tasio | VA10 High to Chip Enable High (Set) 1 us
tA10LEH tasio | VA10 Low to Chip Enable High (Reset) 1 us
tEXA10X tanto | Chip Enable Transition to VA10 Transition 1 us
texvex tvPH Chip Enable Transition to Vep Transition 2 us
tvpxaox tamo Vpp Transition to VA9 Transition 2 us

Note: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vep.
Table 10. Programming Mode AC Characteristics (")
(TA=25°C; Vce = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tAVEL tas Address Valid to Chip Enable Low us
taveL tos Input Valid to Chip Enable Low us
tvcHEL tves Vcce High to Chip Enable Low us
tvPHEL toes | Vep High to Chip Enable Low us

tvPLVPH terT | Vep Rise Time 50 ns
teLeH tpw Chip Enable Program Pulse Width (Initial) 95 105 us
teHax toH Chip Enable High to Input Transition us
tEHVPX toen | Chip Enable High to Vpp Transition us
tvpLEL tvm Vep Low to Chip Enable Low us
teLav tov Chip Enable Low to Output Valid 1 us

teraz® | torr | Chip Enable High to Output Hi-Z 0 130 ns
teHAx tan Chip Enable High to Address Transition 0 ns

Notes: 1. Vce must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.

6/9
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Figure 6. MARGIN MODE AC Waveforms

Vee

_/
o o/

A9 )
tASHVPH le— tVPXAIX
-/

T

GVpp
tVPHEL —» —» tEXVPX
£ /
tATOHEH > — tEXA10X
A10 Set /—
A10 Reset N
tAT0LEH

VA007368

Note: A8 High level = 5V; A9 High level = 12V.

Figure 7. Programming and Verify Modes AC Waveforms

! |
AO—A15 X VALID X
L—tAVEL

DATA OUT

tEHAX

tEHQX tEHQZ

) tELQV

tVCHEL-»| —’—L— tEHVPX

GVpp
tVPHEL> tVPLEL—]

E i \__/ [
: —>{tELEH [«— i i
le—————— PROGRAM fe— VERIFY »

VA00737

. 7/9
Lyz $5S;THOMSON



M27C512

Figure 8. Programming Flowchart

Voo = 6.25V, Vpp = 12.75V
SET MARGIN MODE

RESET MARGIN MODE
Vec = 5V, Vpp = 5V, Check all bytes

VA00738

DEVICE OPERATION (cont'd)

TTL-low. The data to be programmed is applied 8
bits in parallel to the data output pins. The levels
required for the address and data inputs are
TTL. Vcc is specified to be 6.25V £ 0.25V.

The M27C512 can use PRESTO IIB Programming
Algorithm that drastically reduces the programming
time (typically less than 6 seconds). Nevertheless
to achieve compatibility with all programming
equipments, PRESTO Programming Algorithm can
be used as well.

PRESTO IIB Programming Algorithm

PRESTO IlIB Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of less than 7 seconds.
This can be achieved with SGS-THOMSON
M27C512 due to several design innovations de-
scribed in the M27C512 datasheet to improve pro-
gramming efficiency and to provide adequate
margin for reliability. Before starting the program-

8/9 KY_I SGS-THOMSON
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ming the internal MARGIN MODE circuit is set in
order to guarantee that each cell is programmed
with enough margin. Then a sequence of 100us
program pulses are applied to each byte until a
correct verify occurs. No overprogram pulses are
applied since the verify in MARGIN MODE provides
the necessary margin.

Program Inhibit

Programming of multiple M27C512s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including GVpp of the parallel
M27C512 may be common. A TTL low level pulse
appliedtoa M27C512’s E input, with Vpp at 12.75V,
will program that M27C512. A high level E input
inhibits the other M27C512s from being pro-
grammed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
ViL. Data should be verified with teLqv after the
falling edge of E.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C512. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27C512. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from ViL to Vin.
All other address lines must be held at VL during
Electronic Signature mode.

Byte 0 (AO=V\L) represents the manufacturer code
and byte 1 (AO=Vin) the device identifier code. For
the SGS-THOMSON M27C512, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7.

ERASURE OPERATION (applies for UV
EPROM)

The erasure characteristics of the M27C512is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 A. 1t should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 A range.
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Research shows that constant exposure to room
level fluorescent lighting could erase a typical
M27C512 in about 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. If the M27C512 is to be
exposed to these types of lighting conditions for
extended periods of time, it is suggested that
opaque labels be put over the M27C512 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27C512 is exposure to

ORDERING INFORMATION SCHEME

short wave ultraviolet light which has wavelength
2537 A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultravi-
olet lamp with 12000 pW/cm? power rating. The
M27C512 should be placed within 2.5 cm (1 inch)
of the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

Example: M27C512 -70 X C 1 TR

Speed | I Vcc Tolerance | | Package | Fl'emperature Rangel L Option
-60 60 ns X +5% F FDIP28W 1 0to70°C X Additional
70 70ns blank  +10% B PDIP28 3 —40to125°C Bum-in
80  80ns C  PLCC32 6 —dotogsc T [hotRee
-90 90 ns N TSOP28
10 100 ns 8 x 13.4mm
-12 120 ns
-15 150 ns
-20 200 ns
-25 250 ns

For a list of available options (Speed, Vcc Tolerance, Package, efc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

. 9/9
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LOW VOLTAGE CMOS 512K (64K x 8) OTP ROM

= LOW VOLTAGE READ OPERATION

— Vce Range: 3V to 5.5V (Ta= 0 to 70°C)

— Vecc Range: 3.2V to 5.5V (Ta = —40 to 85°C)
= ACCESS TIME: 120, 150 and 200ns

= LOW POWER "CMOS" CONSUMPTION: N
— Active Current 10mA o \,
— Standby Current 10pA B \ j/‘%%
= PROGRAMMING VOLTAGE: 12.75V ?i\y/;i'f‘/‘g % 3
= PROGRAMMING TIMES of AROUND 6sec. it D
(PRESTO IIB ALGORITHM)
= M27V512 is PROGRAMMABLE as M27C512 PLCC32 (K) TSOP28 (N)
with IDENTICAL SIGNATURE 8x13.4mm

DESCRIPTION

The M27V512 is a low voltage, low power 512K . -
One Time Programmable ROM ideally suited for ~ Figure 1. Logic Diagram
applications where fast turn-around and pattern
experimentation are important requirements. Its is
organized as 524,288 by 8 bits.

The M27V512 operates in the read mode with a
supply voltage as low as 3V (3.2V between —40 to
85°C). The decrease in operating power allows Vee
either a reduction of the size of the battery or an

increase in the time between battery recharges. ‘
The M27V512 can also be operated as a standard
512 EPROM (similar to M27C512) with a 5V power 16 8

supply . AO—A15 ;ﬁ) (;ﬁ) Q0-Q7

For equipment requiring a surface monted, low
profile package, theM27V512 is offered in Plastic

Leaded Chip Carrier and Plastic Thin Small Outline M27V512
packages.
E —Q
Table 1. Signal Names
€Vpp —q
AO-A15 Address Inputs
Qo0 -Q7 Data Outputs
E Chip Enable Vss A007328
GVee Output Enable / Program Supply
Vce Supply Voltage
Vss Ground

October 1993 1/9
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Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

w5 FGEm N Qv ™ - &
<« < < 0O > <« < METNDON —— O =00 «— >
o B e N s B s N s B e B | A CLC L >SCCICIC IO
x6 1 © 32 1hg anaanuoopnonoon
As [ 0 A9 7 128 22
A4 [ A1
A3 [ INC
A2 9 M27V512 25 [1GVpp - M27V512 e
Al A10
Aol NE
NC [ na7 8 1415 21
oo L - os INRRENEEEERRE
i< 2x2858833886w¢g
o O n o C o o
> VAQ07338 VA00734
Warning: NC = No Connection, DU = Don't Use.
Table 2. Absolute Maximum Ratings (')
Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Taias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65to 150 °C
Vio® Input or Output Voltages (except A9) -2t07 \
Vece Supply Voltage —2t07 \
Vag @ A9 Voltage -210 13,5 %
Vep Program Supply Voltage —-2t0 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability Refer also to the SGS-THOMSON SURE Program and other
relevant quality documents.

2. Minimum DC voltage on Input or Output 1s —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output is Vcc +0.5V with possible overshoot to Ve +2V for a period less than 20ns.

DEVICE OPERATION

The modes of operations of the M27V512 are listed
in the Operating Modes table. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for GVpp and 12V on A9 for

Electronic Signature.
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Read Mode

The M27V512 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-




M27V512

DEVICE OPERATION (Cont'd)

pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLav).
Data is available at the output after a delay of taLav
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-taLav.

Standby Mode

The M27V512 has a standby mode which reduces
the active current from 10mA to 10pA with low
voltage operation Ve < 3.2V (30mA to 100pA with
a supply of 5.5V), see Read Mode DC Charac-
teristics Table for details. The M27V512 is placed
in the standby mode by applying a CMOS high
signal to the E input. When in the standby mode,
the outputs are_in a high impedance state, inde-
pendent of the GVpp input.

Two Line Output Control

Because OTP ROMs are often used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary

Table 3. Operating Modes

device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS OTP ROMs require careful decoupling of
the devices. The supply current, lcc, has three
segments that are of interest to the system de-
signer: the standby current level, the active current
level, and transient current peaks that are pro-
duced by the falling and rising edges of E. The
magnitude of the transient current peaks is de-
pendent on the capacitive and inductive loading of
the device at the output. The associated transient
voltage peaks can be suppressed by complying
with the two line output control and by properly
selected decoupling capacitors. It is recom-
mended that a 0.1uF ceramic capacitor be used on
every device between Vcc and Vss. This should be
a high frequency capacitor of low inherent induc-
tance and should be placed as close to the device
as possible. In addition, a 4.7uF bulk electrolytic
capacitor should be used between Vcc and Vss for
every eight devices. The bulk capacitor should be
located near the power supplyconnection
point.The purpose of the bulk capacitor is to over-
come the voltage drop caused by the inductive
effects of PCB traces.

Mode E GVep A9 Qo0-Q7
Read ViL Vi X Data Out
Output Disable Vi Vin X Hi-Zz
Program Vi Pulse Vep X Data In
Program Inhibit ViH Vep X Hi-Z
Standby Vi X X Hi-Z
Electronic Signature Vi Vi Vio Codes
Note: X = Vi or Vi, Vio = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Qé Q5 Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 0 1 1 1 1 0 1 3Dh

(7R it
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 1.3v
Input Pulse Voltages 0.4 to 2.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V INg14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3 3K
Figure 3. AC Testing Input Output Waveforms
DEVICE
24y UNDER O out
TEST — C=100pF
0.4V .
VAOOB26 C| includes JIG capacitance
VA00828
Table 5. Capacitance (" (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cout Output Capacitance Vout =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics ()
(Ta=0to 70 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vcc)
(Ta =—40 to 85 °C; Vcc = 3.2V to 5.5V unless specified; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0V <Vn<Vcc +10 HA
Lo Output Leakage Current 0V < Vour < Vee +10 pA
E= Vi, G= ViL, lout = OmA,
f = 5MHz, Ve < 3.2V 10 mA
Icc Supply Current — —
E=Vi, G =V, lour = 0mA,
f = 5MHz, Voc = 5.5V 30 mA
leot Supply Current (Standby) E=Vn 9 mA
TTL
Supply Current (Standby) E>Vcc—-0.2V, Vec £3.2V 10 pA
leca | cMOS =
E > Vec—0.2V, Vec = 5.5V 100 HA
lpp Program Current Vpp = Vce 10 A
Vi Input Low Voltage -0.3 0.8 \Y
Vi@ | Input High Voltage 2 Vee + 1 v
VoL Output Low Voltage loL=2.1mA 0.4 Vv
Von Output High Voltage TTL lon = —400pA 24 \
Output High Voltage CMOS lox =—100pA Veec -0.7V \

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp.

2. Maximum DC voltage on Output is Vcc +0.5V.

4/9
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Table 7. Read Mode AC Characteristics (1)
(TA=010 70 °C; Vcc = 3V to 5.5V unless specified; Vep = Vce)
(TAa=-40to 85 °C; Vcc = 3.2V to 5.5V unless specified; Vep = Vcc)

M27V512
Symbol Alt Parameter Test Condition 120 150 200 Unit
Min | Max | Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E=Vi,G=ViL 120 150 200| ns
teLav tce | Chip Enable Low to Output Valid G=Vi 120 150 200| ns
teLav toe [Output Enable Low to Output Valid E=VL 65 70 80 ns
teraz @ tor | Chip Enable High to Output Hi-Z G=Vi 0|60| 0 |60| 0|60 ns
tahaz @ tor | Output Enable High to Output Hi-Z E=Vu 0|60 0 |60| 0|60 ns
Address Transition to =_ -
taxax toH | Output Transition E=Vi,G=Vi| 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
|
AO-A15 ) VALID X
—— tAVQV —> tAXQX —>’-—<—
e ) S
tOLQV  —» L—tEHQZ—>
G *
e tELQV —— ke tGHQZ >
Hi-Z
Q0-Q7 DATA OUT 7
VA00735
5/9
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Table 8. Programming Mode DC Characteristics ()
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12,75V £ 0.25V)

Symbol Parameter - Test Condition Min Max Unit
I Input Leakage Current ViLSVINS Viy +10 HA
lcc Supply Current 50 mA
lpp Program Current E=Vi 50 mA
Vi Input Low Voltage ) -0.3 0.8 \
Vi Input High Voltage 2 Vee + 0.5 Vv
VoL Output Low Voltage loL=2.1mA 0.4 Vv
Vo Output High Voltage TTL lon = —400pA 2.4 \%
Vip A9 Voltage 1.5 12.5 \"

Table 9. MARGIN MODE AC Characteristics ()
(Ta =25 °C; Ve = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tAgHVPH tasg VA9 High to Vep High 2 us
tvPHEL tvps Vpp High to Chip Enable Low 2 us
tA10HEH tasto VA10 High to Chip Enable High (Set) 1 us
tA1oLEH tast1o VA10 Low to Chip Enable High (Reset) 1 us
texatox taH10 Chip Enable Transition to VA10 Transition 1 us
texvex tvpH Chip Enable Transition to Vep Transition 2 us
tvexasx tAH9 Vpp Transition to VA9 Transition 2 us

Table 10. Programming Mode AC Characteristics (!
(Ta=25°C; Vcc =6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Units
tAVEL tas Address Valid to Chip Enable Low 2 us
taveL tos Input Valid to Chip Enable Low 2 us
tveHEL tves Vce High to Chip Enable Low 0 us
tvPHEL toes Vpp High to Chip Enable Low 2 us

tvpLVPH teRT Vpp Rise Time 50 ns
tELEH tew Chip Enable Program Pulse Width (Initial) 95 105 us
tEHax toH Chip Enable High to Input Transition - 2 us

tEHVPX toen Chip Enable High to Vpp Transition 2 us
tvpLEL tvm Vep Low to Chip Enable Low 2 us
teLav tov Chip Enable Low to Output Valid 1 us
tenaz @ torr | Chip Enable High to Output Hi-Z 0 130 ns
tenax tan Chip Enable High to Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Ve and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.

6/9 5,’ SGS-THOMSON
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Figure 6. MARGIN MODE AC Waveforms

Vee /
A8 /
A9
tAQHVPH — tVPXA9X
GVpp /
tVPHEL —# —» tEXVPX

F /

tA10HEH »— tEXA10X
A10 Set /
A10 Reset

tA10LEH <

VA00736B

Note: A8 High level = 5V; A9 High level = 12V.

Figure 7. Programming and Verify Modes AC Waveforms

| |
AO—A15 VALID X
Q0-Q7 4
~tQVEL-»  —» tEHOX —»— e tEHOZ
Ve )[ tELQV :
tVCHEL->] _.—'F tEHVPX :
GVpp
tVPHEL>] t-tVPLEL—b
3 ; N/ i
; —»{ELEH }e ; :
———— PROGRAM re— VERIFY N
VA00737
£ SGS-THONMSON 719
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M27V512

Figure 8. Programming Flowchart

Vee = 6.25V, Vpp = 1275V
SET MARGIN MODE

RESET MARGIN MODE
VCC = 5V, Vpp = 5V, Check all bytes

VA00738

Programming

The M27V512 has been designed to be fully com-
patible with the M27C512. As a result the M27V512
can be programmed as the M27C512 on the same
programmers applying 12.75V on Vep and 6.25V
on Vcc. The M27V512 has the same electronic
signature and uses the same PRESTO IIB algo-
rithm.

When delivered, all bits of the M27V512 are in the
“1" state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only “0s” will be programmed, both “1s” and
“0s” can be present in the data word. The M27V512
is in the programming mode when Vpp input is at
12.75V and E is at TTL-low. The data to be pro-
grammed is applied 8 bits in parallel to the data
output pins. The levels required for the address
and data inputs are TTL. Vcc is specified to be
6.25V + 0.25V.

The M27V512 uses the PRESTO [IB Programming
Algorithm that drastically reduces the programming
time (typically less than 6 seconds). Nevertheless
to achieve compatibility with all programming
equipments, PRESTO Programming Algorithm can
be used as well.

89 57 $55-THOMSON

PRESTO IIB Programming Algorithm

PRESTO [IB Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin. in around 6 seconds. This can be achieved
with SGS-THOMSON M27V512 due to several
design innovations to improve programming effi-
ciency and to provide adequate margin for reliabil-
ity. Before starting the programming the internal
MARGIN MODE circuit is set in order to guarantee
that each cell is'programmed with enough margin.
Then a sequence of 100us program pulses are
applied to each byte until a correct verify occurs.
No overprogram pulses are applied since the verify
in MARGIN MODE provides the necessary margin.

Program Inhibit

Programming of multiple M27V512s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including GVpp of the parallel
M27V512 may be common. ATTL low level pulse
applied to a M27V512's E input, with Vpp at 12.75V,
will program that M27V512. A high level E input
inhibits the other M27V512s from being pro-
grammed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
ViL. Data should be verified with teLqv after the
falling edge of E.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27V512. To activate this mode, the
programming equipment must apply a Supply Volt-
age Vcc of 5V and force 11.5V to 12.5V on address
line A9 of the M27V512.

Two identifier bytes may then be sequenced from
the device outputs by toggling address line AO from
ViL to Vin. All other address lines must be held at
ViL during Electronic Signature mode. Byte 0
(AO=VL) represents the manufacturer code and
byte 1 (AO=V4) the device identifier code. For the
SGS-THOMSON M27V512, these two identifier
bytes are given in Table 4 and can be read-out on
outputs QO to Q7.

Note that the M27V512 and the M27C512 have the
same identifier bytes.

MICROELECTRONICS

100



M27V512

ORDERING INFORMATION SCHEME

Example: M27V512 -120 K 1 TR
r Speed | | Package | lTemperature Rangel | Option
-120 120 ns K PLCC32 1 0to70°C TR Tape & Reel
-150 150 ns N  TSOP28 6 -401085°C Packing
200 200ns 8x13.4mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the Selector Guide in
this Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

X 9/9
Ly7 $53.THOMSON
101







KYA ?ﬂ?@%@%&%@%&m?@% M27C1001

CMOS 1 Megabit (128K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 60ns

= COMPATIBLE with HIGH SPEED MICROPRO-
CESSORS, ZERO WAIT STATE

= LOW POWER "CMOS" CONSUMPTION: =\
— Active Current 30mA
- Standby Current 100pA

imf;
= PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE for AUTOMATED FDIP32W (F) LCCC32W (L)
PROGRAMMING

» PROGRAMMING TIMES of AROUND 12sec.
(PRESTO Il ALGORITHM)

N\

e

LN
DESCRIPTION ’%ﬂ{;ﬂ»
The M27C1001 is a high speed 1 Megabit UV '
erasable and electrically programmable memory PLCC32 (C) TSOP32 (N)
EPROM ideally suited for microprocessor systems 8 x 20mm

requiring large programs. It is organized as
131,072 by 8 bits.

The 32 pin Window Ceramic Frit-Seal Dual-in-Line
and Leadless Chip Carrier packages have trans-
parent lids which allow the user to expose the chip
to ultraviolet light to erase the bit pattern. A new
pattern can then be written to the device by follow-
ing the programming procedure. For applications

Figure 1. Logic Diagram

where the content is programmed only one time Vec e
and erasure is not required, the M27C1001 is ‘ L
offered in both Plastic Dual-in-Line, Plastic Leaded
Chip Carrier and Plastic Thin Small Outline pack- 17 8
ages. A0-A16 K> qo0-a7
Table 1. Signal Names —
P —4 wm27ci1001
AO -A16 Address Inputs
Q0-Q7 Data Outputs £ .
E Chip Enable T —d
G Output Enable
P Program
Vss
Vep Program Supply VA0D7108
Vee Supply Voltage
Vss Ground
October 1993 1/9
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep 1 N~ 320 Ve
A6 02 3P

A15 0 3 300 NC
A2 [ 4 290 Al4
A7 05 280 A13
A6 I] 6 270 A8
A5 T 7 260 A9
A4 [ 8 250 Al
A3 O g M27CI001 o, [ &

A2 1 10 230 Al0
Al O 220 E

A0 1 12 210 Q7
Q0 013 200 Q6
Q1 g4 190 Q5
Q2 415 180 Q4
VSS 16 17 0 Q3

VA0O0711

N oo g8 o
< < <« > >z
/l-l | ot S e T s T e DO e Y o
32
A7 [ o §A14
As [ A3
A5 [ [1A8
A4 ] 11A9
A3 09 M27C1001 25 AN
A2 [ 1
A1 [ 1 A10
A0 [ Nt
Qo [ Na7
17
| SN [ Sy A Ry S gy G gy swm gy s
- N (pMm ¥ 0 ©
o o n<aC O O o
> VA00712

Warning: NC = No Connection.

Figure 2C. TSOP Pin Connections

PEsss i iratiiaag
16 (0]
= Narmal) =
TTTTTTTTTTITTIT

VAO1151

Note: This is advance information on a new product now in
development Details are subject to change without notice.

DEVICE OPERATION

The modes of operation of the M27C1001 are listed
in the Operating Modes table. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for Vep and 12V on A9 for Elec-
tronic Signature.

2/9
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Warning: NC = No Connection.

Read Mode

The M27C1001 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, the address access time (tavav)
is equal to the delay from E to output (teLav). Data
is available at the output after a delay of tcLav from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-teLav.

Standby Mode

The M27C1001 has a standby mode which re-
duces the active current from 30mAto 100pA. The
M27C1001 is placed in the standby mode by ap-
plying a CMOS high signal to the E input. When in
the standby mode, the outputs are in a high imped-
ance state, independent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.
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Table 2. Absolute Maximum Ratings ("

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) 2107 v
Vce Supply Voltage —2to7 \Y
Vas @ | A9 Voltage —2t0 135 \
Vep Program Supply Voltage -2to 14 v

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated Iin the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended penods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output I1s Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

Table 3. Operating Modes

Vep Qo0 -Q7

Mode E G P A9
Read Vi Vie X X Vcc or Vss Data Out
Output Disable Vie Vi X X Vce or Vss Hi-Z
Program Vie ViH ViL Pulse X Vep Data In
Verify Vie ViL ViH X Vep Data Out
Program Inhibit ViH X X X Vep Hi-Z
Standby Vin X X X Vcc or Vss Hi-Z
Electronic Signature Vi Vi Vi1 Vip Vee Codes
Note: X = Vi or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Qs Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ' 0 0 0 0 1 0 1 05h

DEVICE OPERATION (cont'd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

- 3/9
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times
Input Pulse Voltages
Input and Output Timing Ref. Voltages

Note that Output Hi-Z is defined as the point where data

is no longer driven.

Figure 3. AC Testing Input Output Waveforms

< 20ns
0.4 to 2.4V
0.8t0 2.0V

Figure 4. AC Testing Load Circuit

2.4V

0.4V

VA00826

DEVICE
UNDER
TEST

1.3V

IN914

3.3KQ

C includes JIG capacitance

O OuT

Zme== ¢ =100pF

VA00828

Table 5. Capacitance (" (Ta=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics (!
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Voc = 5V £ 5% or 5V £ 10%,; Vpep = Vce)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <VingVee +10 pA
Lo Output Leakage Current 0V < Vour £ Vee +10 pHA
lcc Supply Current louE z XthA?f::\gth ; 30 mA
lcct | Supply Current (Standby) TTL E=Vm 1 mA
Iccz Supply Gurrent (Standby) CMOS E>Vec—-0.2V 100 pA
Ipp Program Current Vep = Vco 10 HA
Vi Input Low Voltage -0.3 0.8 Vv
Vin @ | Input High Voltage 2 Ve + 1 v
VoL Output Low Voltage loL=2.1mA 0.4 \
Vo Output High Voltage TTL lon = —400pA 2.4 \%
Output High Voltage CMOS lon = =100pA Vee - 0.7V \

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Maximum DC voltage on Output is Vcc +0 5V.

4/9
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M27C1001

Table 7A. Read Mode AC Characteristics ()
(TaA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or 5V * 10%; Vep = Vo)

M27C1001
Symbol Alt Parameter Test Condition .60 .70 .80 -90 Unit
Min | Max | Min | Max | Min | Max | Min | Max
tavav tacc Q&dﬁz Validto Out- | £ _ Vi, G = Vi 60 70 80 9 | ns
Chip Enable Low to =_
teLav tce Output Valid G=ViL 60 70 80 90 ns
Output Enable Low _
teLav toe |4 Output Valid E=Viw 35 35 40 45 | ns
tenoz® | tor 83;25",_?3'; High to G=Vi o3| o |3 |o|3]|o0/|3]ns
@) Output Enable High =_
taHaz LI Output Hi-Z E=ViL 0O |3 |0 |3 ]| 0|3 |0 ]3] ns
Address Transition to | = _ A
taxax ton Output Transition E=Vi,G=ViL| O 0 0 0 ns
Table 7B. Read Mode AC Characteristics (!
(TA=0to0 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)
Ni27C1001
Symbol Alt Parameter Test Condition -10 12 -15/-20/-25 | Unit
Min | Max [ Min | Max | Min | Max
tavav | tacc |Address Valid to Output Valid E=Vi,G=Vy 100 120 150 | ns
teLav tce | Chip Enable Low to Output Valid G=VL 100 120 150 | ns
taLav tor  |Output Enable Low to Output Valid E=Vy 50 60 65 | ns
tenaz® | tor  |Chip Enable High to Output Hi-Z G=VyL 30 40 50 | ns
teraz @ tor  |Output Enable High to Output Hi-Z E=VL 30 40 50 ns
Address Transition to = =
taxax ton Output Transition E=Vi,G=ViL| O 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
| |
AO—A16 X VALID X
L— tAVQV ———» tAXQX —J——h—
£ \ /
teLQvV  —#f e terQz -]
o /
—— tELQV —» l« tcHaz )
Hi—2Z
Q0-Q7 DATA OUT —
VA00713
7 SGS-THOMSON 5/9
Y/ (7ICROELECTRONIGS
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Table 8. Programming Mode DC Characteristics (")
(Ta =25 °C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current ViLSVINSVH +10 HA
lcc Supply Current 50 mA
lep Program Current E=Vo 50 mA
Vi Input Low Voltage -0.3 0.8 \"
ViH Input High Voltage 2 Vce + 0.5 )

VoL Output Low Voltage loL=2.1mA 0.4 Vv
VoH Output High Voltage TTL lon = —400pA 2.4 \"
Vip A9 Voltage 11.5 12.5 \

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

Table 9. Programming Mode AC Characteristics (1)
(Ta=25°C; Vcc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvpHPL tvps Vep High to Program Low 2 us
tveHPL tves | Vec High to Program Low 2 us

Chip Enable Low to
teLpL 'ceS | program Low 2 us
tPLPH tpw Program Pulse Width 95 105 us
Program High to Input
terox toH | Transition 2 Hs
taxaL toes E]r?:l; I'grﬁgsvnt‘on to Output > us
taLav toe 83:33: sgfg le Lowto 100 ns
taraz @ torp %ul}f;‘}iﬂ?zb le High to 0 130 ns
Output Enable High to .
teHax Y | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.

6/9 -
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A16 :X VALID X
LtAVPL—Pl
Q0-Q7 —E DA%A IN DATA OUT
tQVPL> «— tPHQX
Vpp _‘fr —» tGLQV [e—
tVPHPL [&— tGHQZ —» <
vee _:j/
tVCHPL fe— tGHAX :
E |
tELPL ]
P \ /—» tQXGL |e—
: —» tPLPH L E
G \ i
le——— PROGRAM e VERIFY —»|
VA00714

DEVICE OPERATION (cont'd)

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling capac-
itors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C1001 are in the '1’
state. Data is introduced by selectively program-
ming ’0’ into the desired bit locations. Although only
’0" will be programmed, both '1" and ’0’ can be
present in the data word. The only way to change
a’'0’to a1’ is by die exposition to ultraviolet light
(UV EPROM). The M27C1001 is in the program-
ming mode when Vpp input is at 12.75V, and E and
P are at TTL-low. The data to be programmed is
applied 8 bits in parallel to the data output pins. The
levels required for the address and data inputs are
TTL. Vcc is specified to be 6.25V + 0.25V.

- 7/9
Lyy $5S;THOMSON
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Figure 7. Programming Flowchart

Vog = 6.25V, Vpp = 12.5V

P=100us Pulse

NO

++A

Veg = 5V, Vpp = 5V
Check all Bytes

VA00715

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in around 12 seconds. Programming with
PRESTO Il involves in applying a sequence of
100us program pulses to each byte until a correct
verify occurs. During programming and verify oper-
ation, a MARGIN MODE circuit is automatically
activated in order to guarantee that each cell is
programmed with enough margin. No overpro-
gram pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

Program Inhibit

Programming of multiple M27C1001s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C1001 may be common._ A TTL low
level pulse applied to a M27C1001’s E input, with
P low and Vpp at 12.75V, will program that
M27C1001. A high level E input inhibits the other
M27C1001s from being programmed.

110
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with E
and G at Vi, P at Vi, Vpp at 12.75V and Vcc at
6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C1001. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27C1001, with
Vpp=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line A0 from VL to ViH. All other address
lines must be held at V| during Electronic Signa-
ture mode.

Byte 0 (A0O=V/L) represents the manufacturer code
and byte 1 (A0=V 1) the device identifier code. For
the SGS-THOMSON M27C1001, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C1001 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M27C1001 in
about 3 years, while it would take approximately 1
week to cause erasure when exposed to direct
sunlight. If the M27C1001 is to be exposed to these
types of lighting conditions for extended periods of
time, it is suggested that opaque labels be put over
the M27C1001 window to prevent unintentional
erasure. The recommended erasure procedure for
the M27C1001 is exposure to short wave ultraviolet
light which has a wavelength of 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?.
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 uW/cm? power rating. The M27C1001
should be placed within 2.5 cm (1 inch) of the lamp
tubes during the erasure. Some lamps have a filter
on their tubes which should be removed before
erasure.
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ORDERING INFORMATION SCHEME

Example: M27C1001 -70 X C 1 TR

I

Speed | | Vcc Tolerance ] li Package l ITemperature Range | | Option
60  60ns X +5% F  FDIP32W 1 0t070°C X Additional
70 70ns blank  10% B PDIP32 3 —40t0125°C Burn-in
80 8ons C  PLCC3 6 ~otogscc 1 ghel fee
-90 90 ns L  Lcccaaw
-0 100ns N  TSOP32
42 120ns 8x20mm
-15 150 ns
-20 200 ns
25  250ns

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you. .
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Ly SCS-THOMSON M27V101

LOW VOLTAGE CMOS
1 Megabit (128K x 8) UV EPROM and OTP ROM

= LOW VOLTAGE READ OPERATION
~ Ve Range: 3V to 5.5V (Ta= 0 to 70°C)

— Vece Range: 3.2V to 5.5V (Ta = —40 to 85°C) .
= ACCESS TIME: 120, 150 and 200ns \

I
= LOW POWER "CMOS" CONSUMPTION: ?Q& i
— Active Current 15mA o
— Standby Current 20puA PLCC32 (K) LCCC32W (L)

= SMALL PACKAGES for SURFACE MOUNTING:
— Ceramic: LCCC32W, ultra-thin 2.8mm (max)

height
~ Plastic: PLCC32 and TSOP32 @
= PROGRAMMING VOLTAGE: 12.75V &
= PROGRAMMING TIMES of AROUND 12sec. e
(PRESTO Il ALGORITHM)
= M27V101 is PROGRAMMABLE as M27C1001 TSoPs2 )

with IDENTICAL SIGNATURE

Figure 1. Logic Diagram

DESCRIPTION

The M27V101 is a low voltage, low power 1 Mega-
bit electrically programmable memory (EPROM),
ideally suited for handheld and portable micropro- v v
cessor systems requiring large programs. It is or- cc PP
ganized as 131,072 by 8 bits. | |

The M27V101 operates in the read mode with a 17 8
supply voltage as low as 3V (3.2V between —40 to
85°C). The decrease in operating power allows AO—A16 i} (,‘#:) Q0-Q7
Table 1. Signal Names P —Q M27V101
- Add Input —

A0 -A16 ress Inputs £

Q0 -Q7 Data Outputs

E Chip Enable G —g

G Output Enable

P Program

9 Vss

Vep Program Supply VAO0G60B

Vee Supply Voltage

Vss Ground
October 1993 1/9
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Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

oo g8 o
e vmongﬁ.‘g&(% 0oI20ac
/J:‘—‘:‘—D—S—;—':'—':— << < <<<<>SThzcI<<I
A7 114 anannnnounoonnonn
A6 [ Na13 16 0]
A5 [ [1A8
A4 A9
M27V101
A3l M27V101 25 1AN = (Normal) =
A2 [ 1G
Al ] [1A10
A0 nE 17 32
Qo[ iley gooonoorreeeroo
SV A— 2223858;%85338“2“’
- N pM ¢ B ©
o O noC o o o VAO1152
> VA00661
Warning: NC = No Connection. Note: This is advance information on a new product now in

Table 2. Absolute Maximum Ratings ()

development. Details are subject to change without notice.

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40 to 125 °C
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) —2t07 \
Vce Supply Voltage —2to7 \
Vas @ | A9 Voltage —21013.5 v
Vep Program Supply Voltage —2to 14 \%

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevai

nt quality documents.

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a penod less than 20ns. Maximum DC
voltage on Output is Vec +0.5V with possible overshoot to Vcc +2V for a period less than 20ns.

DESCRIPTION (cont'd)

either a reduction of the size of the battery or an
increase in the time between battery recharges.
The M27V101 can also be operated as a standard
1 Megabit EPROM (similar to M27C1001) with a
5V power supply .

The 32 pin Window, Leadless Chip Carrier package
has a transparent lid which allows the user to

&7

2/9
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expose the chip to ultraviolet light to erase the bit
pattern. A new pattern can then be written to the
device by following the programming procedure.
For applications where the content is programmed
only one time and erasure is not required, the
M27V101 is offered in both Plastic Leaded Chip
Carrier and Plastic Thin Small Outline packages.

SGS-THOMSON
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DEVICE OPERATION

The modes of operation of the M27V101 are listed
in the Operating Modes table. A single power
supply is required in the read mode. Allinputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.

Read Mode

The M27V101 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, the address access time (tavav)
is equal to the delay from E to output (teLqv). Data
is available at the output after a delay of taLav from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-taLav.

Standby Mode

The M27V101 has a standby mode which reduces
the active current from 15mA to 20pA with low
voltage operation Ve < 3.2V (30mAto 100pA with
a supply of 5.5V), see Read Mode DC Character-
istics Table for details. The M27V101 is placed in
the standby mode by applying a CMOS high signal

Table 3. Operating Modes

to the E input. When in the standby mode, the
outputs are ina high impedance state, independent
of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
n;lemory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations
The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the

devices. The supply current, lcc, has three seg-
ments that are of interest to the system designer:

Mode E G P A9 Vep Q0-Q7
Read Vi ViL X X Vcc or Vss Data Out
Output Disable Vi ViH X X Vcc or Vss Hi-Z
Program ViL Vi ViL Pulse X Vep Data In
Verify Vi Vi Viy X Vep Data Out
Program Inhibit ViH X X X Vpp Hi-Z
Standby Viy X X X Vcc or Vss Hi-Z
Electronic Signature ViL ViL Vi Vip Vce Codes

Note: X = Vi or Vi, Vip = 12V £ 0.5V

Table 4. Electronic Signature

Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code ViL 0 0 1 0 0 0 0 0 20h
Device Code Vi 0 0 0 0 0 1 0 1 05h

(g7 SGS-THOMSON 3/9
Y/ MCROELEGTRONICS
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 1.3V
Input Pulse Voltages 0.4 t0 2.4V -
Input and Output Timing Ref. Voltages 0.8 to 2.0V IN914
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER 0 out
TEST ——— C| =100pF
0.4V ‘
VA00826 CL includes JIG capacitance
VA00828
Table 5. Capacitance (" (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cout Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics ()
(Ta=0to 70 °C; Ve = 3V to 5.5V unless specified; Vpp = Vcc)
(Ta =—-40 to 85 °C; Vcc = 3.2V to 5.5V unless specified; Vep = Vcc)
Symbol Parameter Test Condition Min Max Unit
N Input Leakage Current 0V<Vin<Vee +10 pA
Lo Output Leakage Current 0V < Vour < Vee +10 HA
E =Vi, G = Vi, lout = 0mA,

f = 5MHz, Voc < 3.2V 15 mA
lec Supply Current — —

E =V, G = Vi, lour = 0mA,

f = 5MHz, Voo = 5.5V 30 mA
leot _IS_lrJ_EpIy Current (Standby) E=Vn 1 mA
| Supply Current (Standby) E > Veo - 0.2V, Voo < 3.2V 20 HA
cc2 | cMO$ =

E>Vcec-0.2V, Vec = 5.5V 100 pA

Ipp Program Current Vpp = Vce 10 pA
Vi Input Low Voltage -0.3 0.8 Vv
Vin®@ | Input High Voltage 2 Voo + 1 v
VoL Output Low Voltage loL=2.1mA 0.4 \%
Vo Output High Voltage TTL lon = —400pA 2.4 \Y
Output High Voltage CMOS lon = -100pA Vee-0.7V \

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

2. Maximum DC voltage on Output is Vcc +0.5V.

4/9
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Table 7. Read Mode AC Characteristics ()
(TA=0to 70 °C; Ve = 3V to 5.5V unless specified; Vpp = Vce)
(Ta =-40to 85 °C; Vcc = 3.2V to 5.5V unless specified; Vrp = Vcc)

M27V101
Symbol Alt Parameter Test Condition 120 150 200 Unit
Min [ Max | Min | Max | Min | Max
tavav | tacc |Address Valid to Output Valid E=Vi,G=Vy 120 150 200 | ns
teLav tce  |Chip Enable Low to Output Valid G=ViL 120 150 200 | ns
taLav toe |Output Enable Low to Output Valid E=Vi 80 85 90 ns
teraz® | tor |Chip Enable High to Output Hi-Z G=ViL o|70| 0|70 0|8 | ns
teraz® | tor |Output Enable High to Output Hi-Z E=VL of7{ 0|70 08| ns
Address Transition to E_ g
taxax toH | Output Transition E=Vi,G=Vi| 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
no-ats X VALID X
L— tAVQV ——» tAXQX -4—4—
E \ /
toLQV  —» le- tEHQZ -
G
e tELQV —» le- tcHQZ -]
Hi—Z
Q0-Q7 DATA OUT o
VAQ0713
r SGS-THOMSON 5/9
Y/ AICROELECTRONIGS
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Table 8. Programming Mode DC Characteristics (')
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
lu Input Leakage Current ViLSViNSViH +10 pA
lcc Supply Current 50 mA
Ipp Program Current E=VL 50 mA
Vi Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2 Vce +0.5 \

VoL Output Low Voltage loL =2.1mA 0.4 Vv
VoH Output High Voltage TTL lon = —400pA 2.4 \
Vip A9 Voltage 1.5 12.5 \

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

Table 9. Programming Mode AC Characteristics ()

(TA=25°C; Vce = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
tavpL tos Input Valid to Program Low 2 us
tvPHPL tves Vpp High to Program Low 2 us
tveHpPL tves Vcc High to Program Low 2 us
e | tees | Begemiow 2 b
trLPH tew Program Pulse Width 95 105 us

Program High to Input
terox o | Transition 2 us
taxaL toes Eﬁ:gll'rigahon to Output 2 us
Output Enable Low to
teLav toe Output Valid 100 ns
taHaz @ torp %l‘g?plgti}?le High to 0 130 ns
Output Enable High to
tarax Y | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.

6/9
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A16 >t VALID X
tAVPL>
Q0-Q7 DATA IN DATA OUT
‘—-ﬁtQVPL—b «— tPHQX
Vep 'jj/ —»{ tGLQV}—
tVPHPL fe— tGHQZ —> «
Vee T,l/
tVCHPL fe— {GHAX —o————¢
E |
{ELPL
B \_/—> tQXGL e—
' —»| tPLPH [e— '
: T
le——— PROGRAM > VERIFY _.
VA00714
DEVICE OPERATION (contd) Programming

the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling capac-
itors. It is recommended that a 0.1puF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

I7[ ?@f@%&é&%@mt@@

The M27V101 has been designed to be fully com-
patible with the M27C1001. As a result the
M27V101 can be programmed as the M27C1001
on the same programmers applying 12.75V on Vpp
and 6.25V on Vcc. The M27V101 has the same
electronic signature and uses the same PRESTO
Il algorithm .

When delivered (and after each erasure for UV
EPROM), all bits of the M27V101 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
changea"0"toa"1"is by die exposure to ultraviolet
light (UV EPROM). The M27V101 is in the pro-
gramming mode when Vpp input is at 12.75V, and
EandPareat TTL-low. The data to be programmed
is applied 8 bits in parallel to the data output pins.
The levels required for the address and data inputs
are TTL. Vcc is specified to be 6.25V + 0.25V.

SON 7/9
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Figure 7. Programming Flowchart

Voo = 6.25V, Vpp = 12.5V

P=100us Pulse '

I +-+Addr |

YES

Vc(: = S\A Vﬁjp = 5V
Check all Bytes

VA00715

PRESTO Il Programming Algorithm

PRESTO |l Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in around 12 seconds. Programming with
PRESTO Il involves in applying a sequence of
100ps program pulses to each byte until a correct
verify occurs. During programming and verify op-
eration, a MARGIN MODE circuit is automatically
activated in order to guarantee that each cell is
programmed with enough margin. No overpro-
gram pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

Program Inhibit

Programming of multiple M27V101s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M27V101 may be common. ATTL low level pulse
applied to a M27V101’s E input, with P low and Vpp
at 12.75V, will program that M27V101. Ahigh level
E input inhibits the other M27V101s from being
programmed.

8/9 g
oy SETHANERY
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with E
and G at Vi, P at Vi, Vpep at 12.75V and Vg at
6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27V101. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27V101, with Vpp = Vce
= 5V. Two identifier bytes may then be sequenced
from the device outputs by toggling address line A0
from VL to ViH. All other address lines must be held
at ViL during Electronic Signature mode.

Byte 0 (A0=V|L) represents the manufacturer code
and byte 1 (A0=V|y) the device identifier code. For
the SGS-THOMSON M27V101, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7. Note that the M27V101 and
M27C1001 have the same identifier bytes .

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27V101 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27V101 in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M27V101 is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque labels be put over the M27V101 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27V101 is exposure to
short wave ultraviolet light which has a wavelength
of 2537A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultravi-
olet lamp with 12000 uW/cm? power rating. The
M27V101 should be placed within 2.5 cm (1 inch)
of the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.
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ORDERING INFORMATION SCHEME

Example: M27v101 -200 K 6 TR

THT

Speed —I I Package 1 ITemperature Rangel | Option
-120 120 ns K PLCC32 1 0to70°C TR  Tape & Reel
450 150ms L LCCC32W 6 -40t085°C Packing
-200 200 ns N TSOP32
8 x20mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the Selector Guide in
this Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

o 9/9
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KYL msmf@%@'é&g%gm?@% M27C1024

CMOS 1Megabit (64K x16) UV EPROM and OTP ROM

u FAST ACCESS TIME: 70ns

= COMPATIBLE with HIGH SPEED MICRO-
PROCESSORS, ZERO WAIT STATE

= LOW POWER "CMOS" CONSUMPTION:
— Active Current 35mA
— Standby Current 100pA

= PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIME of AROUND 6 sec.
(PRESTO Il ALGORITHM)

FDIP40W (F) PLCC44 (C)

Figure 1. Logic Diagram

DESCRIPTION

The M27C1024 is a 1 Megabit UV erasable and
electrically programmable read only memory
(EPROM). It is organized as 65,536 words by 16
bits.

The 40 pin Ceramic Frit Seal Window package has Vee WP
a transparent lid whide allows the user to expose

the chip to ultraviolet light to erase the bit pattern. |
A new pattern can then be written to the device by
following the programming procedure. 16 16

For application where the content is programmed AO—-A15 # <¢> Qo-Q15
only one time and erasure is not required, the

M27C1024 is offered in a Plastic Leaded Chip

Carrier package. P —J Mm27c1024
E —g
Table 1. Signal Names
A0 - A15 Address Inputs ¢ —q
Q0-Q15 Data Outputs
E Chip Enable
G Output Enable ¥ss VA007028
P Program
Vpep Program Supply
Vce Supply Voltage
Vss Ground
December 1993 1/8
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

(%
Vep [ 1 40 P Ve
E Q2 39 0P o
os 3 3 v 358w Ee8aegz
o4 [ 4 37 [ A5 RN =]
3 s 36 [ A4 44
o2 Os 35 [ A13 a2 @ A3
on 07 34 [1 A12 o 0 A12
a0 08 33 [ An Q0[] 0 An
a9 Q09 32 1 A10 Q9 [ 0 A10
a8 [ 10, 0701024 0 A9 Q8 N A9
Vss [ 1t 30 I vss Vss [ 12 M27C1024 34 1 Vgg
o7 [ 12 29 1 A8
NC [ [ NC
o 013 28 [1 A7
05 [ 14 27 [1 A6 o7 [ 1 A8
Q¢ [ 15 26 1 AS Q6 [ . 1 A7
Q3 [ 16 25 [ A4 Q5 [ 0 A6
2 Q17 24 1 A3 Q4 23 0 As
ot Q18 23 f1 A2
[ SN SN R S g S S R S R S R Sy R gy Sy S
e 019 22 I a1 M N = OO O =M
% 02 21 [ a0 o O O C Z < < < €<
VA00703 VAQo704
Warning: NC = No Connection. Warning: NC = No Connection.
Table 2. Absolute Maximum Ratings (")
Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Tias Temperature Under Bias =500 125 °C
TstG Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) —2t07 Y%
Vee Supply Voltage —2to7 Vv
Vao® | A9 Voltage 210135 v
Vep Program Supply Voltage 21014 \Y

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output 1s 0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output 1s Vcc +0.5V with possible overshoot to Vec +2V for a period less than 20ns.

DEVICE OPERATION

The modes of operations of the M27C1024 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on
A9 for Electronic Signature.

Read Mode

The M27C1024 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.

2/8 K
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Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal to the delay from E to output (teLqv).
Data is available at the output after a delay of toe
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-teLaqv.

Standby Mode

The M27C1024 has a standby mode which re-
duces the active current from 35 mAto 100 pA.
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DEVICE OPERATION (contd)

The M27C1024 is placed in the standby mode by
applying a TTL high signal to the E input. Whenin
the standby mode, the outputs are in a high imped-
ance state, independent of the G input.

Two Line Output Control

Because EPROMSs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer :
the standby current level, the active current level,
and transient current peaks that are produced by

Table 3. Operating Modes

the falling and rising edges of E. The magnitude of
transient current peaks is dependent on the capaci-
tive and inductive loading of the device at the
output. The associated transient voltage peaks
can be suppressed by complying with the two line
output control and by properly selected decoupling
capacitors. It is recommended that a 0.1uF ce-
ramic capacitor be used on every device between
Vcc and Vss. This should be a high frequency
capacitor of low inherent inductance and should be
placed as close to the device as possible. In addi-
tion, a 4.7uF bulk electrolytic capacitor should be
used between Vcc and Vss for every eight devices.
The bulk capacitor should be located near the
power supply connection point. The purpose of the
bulk capacitor is to overcome the voltage drop
caused by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C1024 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
changea"0"toa"1"is by die exposure to ultraviolet
light (UV EPROM). The M27C1024 is in the pro-
gramming mode when Vpp input is at 12.75V, and
E and P are at TTL-low. The data to be pro-
grammed is applied, 16 bits in parallel, to the data
output pins. The levels required for the address
and data inputs are TTL. Vcc is specified to be
6.25V = 0.25V.

Mode E G P A9 Vep Q0-Q15
Read Vi Vi Vin X Vcc or Vss Data Output
Output Disable Vi ViH X X Vcc or Vss Hi-Z
Program Vi X ViL Pulse X Vpp Data Input
Verify Vi Vi Vi X Vep Data Output
Program Inhibit ViH X X X Vpp Hi-Z
Standby Vi X X X Vcc orVss Hi-Z
Electronic Signature ViL Vi ViH Vip Vee Codes
Note: X = Vin or Vi, Vio = 12V +0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Qs Q4 Q3 Q2 a1 Qo Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 20h
Device Code ViH 1 0 0 0 1 1 0 8Ch
Ly 353 THOMSON -
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times <20ns 1.3v
Input Pulse Voltages 0.4V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V INg14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O ourt
TEST T C_=100pF
0.4V
VAQO826 C| includes JIG capacitance
VA00828
Table 5. Capacitance (") (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vout =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO-A15 { VALID T
tAVQV ———» tAXQX le—
e Y .
teLQV —» le 1e107 -+
G
tELQV “— tGHQZ —»
Hi—Z
Q0-Q15 DATA OUT )

VA00705

4/8
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Table 6. Read Mode DC Characteristics ("
(Ta=0to 70 °C or—40 to 85 °C; Vcc = 5V £ 5% or 5V = 10%; Vep = Vce)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <Vin<Vee +10 LA
Lo Output Leakage Current 0V < Vour < Vee +10 pA
Icc Supply Current |OUETE z (\)/r';ffi\é'ﬁHz 35 mA

lcc Supply Current (Standby) TTL E=Vn 1 mA
loce Supply Current (Standby) CMOS E>Vcec—0.2V 100 HA
Ipp Program Current Vep =Vce 100 pA
ViL Input Low Voltage -0.3 0.8 \
Vin® | Input High Voltage 2 Vee + 1 \%
VoL Output Low Voltage loL=2.1mA 0.4 Vv
Von Output High Voltage TTL lon = —400pA 2.4 \
Output High Voltage CMOS lon =—100pA Vecc-0.7V \"

Notes: 1. Vec must be applied simultaneously with or before Vee and removed simultaneously with or after Vee
2. Maximum DC voltage on Output is Ve +0.5V.

‘Table 7A. Read Mode AC Characteristics (")
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vcc)

M27C1024
Symbol Alt Parameter Test Condition -80 .90 -10 Unit
Min | Max | Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E=Vi,G=VyL 80 90 100| ns
terqv tce | Chip Enable Low to Output Valid G=Vo 80 90 100| ns
teLav toe | Output Enable Low to Output Valid E=VL 40 45 50 ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=ViL o|3 |0 |3]|0|3]| ns
tanaz® | tor |Output Enable High to Output Hi-Z E=Vu 0|3 |0 |3]|0([3] ns
Address Transition to =_ =
taxax toH | Output Transition E=Vi,G=Vi| 0 0 0 ns
Table 7B. Read Mode AC Characteristics (1)
(TA=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vpp = Vce)
M27C1024
Symbol Alt Parameter , | Test Condition 12 15 -20/-25 | Unit
Min [ Max | Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E=Vi,G=VyL 120 150 200 ns
teLav tce  |Chip Enable Low to Output Valid G=Vu 120 150 200 ns
tarav toe |Output Enable Low to Output Valid E=ViL 60 60 70 | ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=ViL 0]40| 0|5 | 0|60]| ns
taraz @ tor | Output Enable High to Output Hi-Z E=Vi 0|40 0|5 | 0|60 ns
Address Transition to =_ =_
taxax to | output Transition E=Vi,G=ViL| © 0 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep
2. Sampled only, not 100% tested.

u 5/8
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Table 8. Programming Mode DC Characteristics ()

(Ta =25 °C; Vo = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
lu Input Leakage Current 0<ViNSVH +10 pA
Icc Supply Current 50 mA
lpp Program Current E=ViL 50 mA
Vi Input Low Voltage -0.3 0.8 \
Vi Input High Voltage 2 Vee +0.5 \
VoL Output Low Voltage loL=2.1mA 0.4 \Y
Vox Output High Voltage TTL lon = —400pA 24 Vv
Vip A9 Voltage 1.5 12.5 Vv
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep.
Table 9. Programming Mode AC Characteristics ()
(Ta=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
tavpL tos Input Valid to Program Low 2 us
tveHPL tves Vpp High to Program Low 2 us
tveHPL tves Vec High to Program Low 2 us
teLPL tces Chip Enable Low to Program Low 2 us
tPLPH tew Program Pulse Width 95 105 us
tPHOX toH Program High to Input Transition 2 us
taxaL toes ILnopvtln Transition to Output Enable 2 us
teLav toe Output Enable Low to Output Valid 100 ns

taHaz @ torp Output Enable High to Output Hi-Z 0 130 ns
taHax tan ?r:ﬁ);:iloi:able High to Address 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep.
2. Sampled only, not 100% tested.

6/8
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Figure 6. Programming and Verify Modes AC Waveforms

AO-A15 *. VALID (
tAVPLY]
Q0-0Q15 — DATA IN DATA OUT
e tQVPL-] tPHOX ‘
Vpp ) —»{ tGLQV}e—
—»{ tVPHPL [+— tGHQZ
Vee d :
tVCHPL |e— tGHAX :
= |
e tELPL]
5 : \ :
5 ! _J /] taxoL f— E
: tPLPH ;
G E
+——— PROGRAM —————»le——— VERIFY ——»}

VA00706

Figure 7. Programming Flowchart

Voo = 6.25V, Vpp = 12.5V

VCC = 5\/, VPP = 5V
Check all Words

VA00707

b7

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows pro-
gramming of the whole array with a guaranteed
margin, in a typical time of less than 6 seconds.
Programming with PRESTO [l consists of applying
asequence of 100 ps program pulses to each word
until a correct verify occurs. During programming
and verify operation, a MARGIN MODE circuit is
automatically activated in order to guarantee that
each cell is programmed with enough margin. No
overprogram pulse is applied since the verify in
MARGIN MODE provides necessary margin to
each programmed cell.

Program Inhibit

Programming of multiple M27C1024s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C1024 may be common. A TTL low
level pulse applied to a M27C1024’s E input, with
P low and Vpp at 12.75V, will program that
M27C1024. A high level E input inhibits the other
M27C1024s from being programmed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. _The verify is accomplished with E
and G at Vi, P at Vin, Vpp at 12.75V and Vcc at
6.25V.

SGS-THOMSON 718
HICROELECTRONICS
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Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C1024. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C1024 with Vpp =
Vce = 5V. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line AO from V)L to Vin. All other address lines
must be held at ViL during Electronic Signature
mode. Byte 0 (AO=V|.) represents the manufac-
turer code and byte 1 (A0=Vn) the device identifier
code. Forthe SGS-THOMSON M27C1024, these
two iden-tifier bytes are given in Table 4 and can
be read-out on outputs Q0 to Q7.

ORDERING INFORMATION SCHEME

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C1024 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that
sunlight and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M27C1024 in
about 3 years, while it would take approximately 1
week to cause erasure when exposed to direct
sunlight. If the M27C1024 is to be exposed to
these types of lighting conditions for extended pe-
riods of time, it is suggested that opaque labels be
put over the M27C1024 window to prevent uninten-
tional erasure. The recommended erasure proce-
dure for the M27C1024 is exposure to short wave
ultraviolet light which has wavelength 2537 A. The
integrated dose (i.e. UV intensity x exposure time

for erasure should be a minimum of 15 W-sec/cm=.
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 pW/cm? power rating. The M27C1024
should be placed within 2.5 cm (1 inch) of the lamp
tubes during the erasure. Some lamps have a filter
on their tubes which should be removed before
erasure.

Example: M27C1024 -12 X F 1 X
L Speed I | Vce ToleranceJ I Package | |Temperature Rangel | Option
-80 80ns X +5% F  FDIP4OW 1 0to70°C X Additional
90 9ons blank  +10% C  PLCC44 6 —401085°C Bum-in
TR  Tape & Reel
-10 100ns Packing
-12 120ns
-15 150ns
-20 200ns
25 250ns

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

8/8 -
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M27C2001

CMOS 2 Megabit (256K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 80ns
= COMPATIBLE with HIGH SPEED MICROPRO-
CESSORS, ZERO WAIT STATE
= LOW POWER "CMOS" CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA
s PROGRAMMING VOLTAGE: 12.75V
ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIMES of AROUND 24sec.
(PRESTO Il ALGORITHM)

DESCRIPTION

The M27C2001 is a high speed 2 Megabit UV
erasable and programmable memory (EPROM)
ideally suited for microprocessor systems requiring
large programs. Itis organised as 262,144 by 8 bits.

The 32 pin Window Ceramic Frit-Seal Dual-in-Line
and Leadless Chip Carrier packages have trans-
parent lids which allow the user to expose the chip
to ultraviolet light to erase the bit pattern. A new
pattern can then be written to the device by follow-
ing the programming procedure.

For applications where the content is programmed
only one time and erasure is not required, the
M27C2001 is offered in both Plastic Leaded Chip
Carrier and Plastic Thin Small Outline packages.

Table 1. Signal Names

FDIP32W (F)

N

e

=

LCCC32W (L)

A0 -A17 Address Inputs

Q0 -Q7 Data Outputs

E Chip Enable

G Output Enable

P Program

Vep Program Supply

Vco Supply Voltage

Vss Ground
October 1993

PLCC32 (C) TSOP32 (N)
8 x 20mm
Figure 1. Logic Diagram
Vee WP
18 8
A0-m17 (> a0-a7
P —q m27c2001
E —g
G —(g
Vss

VA0D7168
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep 01 320 Vee N w o &8 ~

A16 O 2 1P P ﬁii;:&i

A5 3 300 A7 T

A2 0 4 291 A4 A7 1A14

A7 05 280 A13 A6 [ 1A13

MEE 26 Ao o e

A4 A9

A4 T8 250 A1 : i

A3 g g M27C2001,, b & A3[]9 M27C2001 25 EAH

A2 [ 10 230 A0 A2 [0 G

A O 1 220 E ISR 11 A10

A0 [ 12 21 0 Q7 A0 ] i

Q0 013 200 Q6 i Na7

Q1 14 190 Q5 17

Q2 015 181 Q4 il

Vss 1 16 170 Q3 SS oo ST
VAOGT7 VAC0718

Figure 2C. TSOP Pin Connections Read Mode

322352288 Si209%
pnonnnononnonononan
16 ®
27C2001
Z 'vgNormaI) Z
17 32

A3 —
A2 ]
Al =
A0 —
Q0 =
Q=
Q2
Vgs =]
Q3 ]
Q4 —
Q5
Q6
Q7
G ]

A10 =

VA01153

Note: This is advance information on a new product now in
development. Details are subject to change without notice.

DEVICE OPERATION

The modes of operations of the M27C2001 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on A9
for Electronic Signature.

2/9
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The M27C2001 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, the address access time (tavav)
is equal to the delay from E to output (teLav). Data
is available at the output after a delay of taLqv from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-teLav.

Standby Mode

The M27C2001 has a standby mode which re-
duces the active current from 30mAto 100pA. The
M27C2001 is placed in the standby mode by ap-
plying a CMOS high signal to the E input. When in
the standby mode, the outputs are in a high imped-
ance state, independent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,
b. complete assurance that output bus contention
will not occur.
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Table 2. Absolute Maximum Ratings ("

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to0 125 °C
TaiAs Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) 2107 v
Vee Supply Voltage —2t07 Vv
Vao® | A9 Voltage 210135 v
Vep Program Supply Voltage —2to 14 v

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

n

Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC

voltage on Output is Vcc +0.5V with possible overshoot to Ve +2V for a period less than 20ns.

Table 3. Operating Modes

Mode E G P A9 Vpp Q0-Q7
Read Vi ViL X X Vcc or Vss Data Out
Output Disable Vi ViH X X Vcc or Vss Hi-Z
Program Vi ViH ViL Pulse X Vep Data In
Verify ViL ViL ViH X Vep Data Out
Program Inhibit Vi X X X Vep Hi-Z
Standby Vi X X X Vec or Vss Hi-Z
Electronic Signature ViL Vi Vi Vio Vee Codes
Note: X = Viy or Vi, Vio = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0 | Hex Data
Manufacturer’s Code Vi 0 0 1 0 20h
Device Code Vi 0 1 1 1 61h

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMSs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer :
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device atthe
output.

o 3/9
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times
- Input Pulse Voltages
Input and Output Timing Ref. Voltages

Note that Output Hi-Z is defined as the point where data

is no longer driven.

Figure 3. AC Testing Input Output Waveforms

< 20ns
0.4V to 2.4V
0.8V to 2.0V

Figure 4. AC Testing Load Circuit

2.4V

0.4V

VA00826

DEVICE
UNDER
TEST

1.3V

gmgm

3.3KQ

Cy includes JIG capacitance

O ouT
o= | =100pF

VA00828

Table 5. Capacitance () (Tao=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance ViN =0V 6 pF
Cout Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics ()
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V = 10%,; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0V<Vin<Vee +10 HA
o Output Leakage Current 0V < Vout £ Vee +10 pA
lcc | Supply Current IouET - g:;ﬁéf::\gk}n-lz 30 mA
lect Supply Current (Standby) TTL E=Vmk 1 mA
lecz Supply Current (Standby) CMOS E>Vec-0.2V 100 HA
lpp Program Current Vpp=Vce 10 HA
Vi Input Low Voltage -0.3 0.8 \
Vit ® | Input High Voltage 2 Ve +1 v
VoL Output Low Voltage loL =2.1mA 0.4 \
Vor Output High Voltage TTL lon = —400pA 2.4 \
Output High Voltage CMOS lon = -100pA Vee - 0.7V \Y

Notes: 1. Vce must be applied simultaneously with or before Vep and removed simultaneously or after Veep.

2. Maximum DC voltage on Output 1s Vec +0.5V.

4/9
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Table 7A. Read Mode AC Characteristics ("
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%,; Vep = Vec)

M27C2001
Symbol Alt Parameter Test Condition -80 -10 -12 Unit
Min | Max | Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E=Vi,G=Vy 80 100 120 | ns
teLav tce  |Chip Enable Low to Output Valid G=Vy 80 100 120| ns
taLav toe  |Output Enable Low to Output Valid E=VL 40 50 50 ns
teraz @ tor | Chip Enable High to Output Hi-Z G=ViL 0|3 | 0|3 | 0|4 ns
taraz @ tor  |Output Enable High to Output Hi-Z E=Vi 0|3 | 0|3 ]|0|4] ns
Address Transition to E_ =_
taxax ton Output Transition E=ViL,G=Vi| © 0 0 ns
Table 7B. Read Mode AC Characteristics (1)
(Ta =010 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vpp = Vce)
M27C2001
Symbol Alt Parameter Test Condition 15 .20 .25 Unit
Min | Max | Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid E=Vi,G=Vi 150 200 250 | ns
tetav tce | Chip Enable Low to Output Valid G=Vi 150 200 250 | ns
taLav tor  |Output Enable Low to Output Valid E=Vy 60 70 100 | ns
teraz @ tor  |Chip Enable High to Output Hi-Z G=ViL 0|5 | 0f60|0]|60]| ns
taraz @ tor | Output Enable High to Output Hi-Z E=Vi 0|50 | 060|060} ns
Address Transition to E. =_
taxax toH Output Transition E=Vi,G=ViL| O 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
! (
ao-a17 X VALID X
L— tAVQY ——»] tAXQX _.l—._
e Y /]
toLQv  — I« teraz +]
G ,{'
—— tELQv ——»] le- taHQZ
Hi-Z
Q0-Q7 DATA OUT -
VAD0719
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Table 8. Programming Mode DC Characteristics (1)
(Ta =25 °C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
[} Input Leakage Current 0<Vin<Vee +10 LA
lcc Supply Current 50 mA
Ipp Program Current E=Vi 50 mA
ViL Input Low Voltage -0.3 0.8 \Y
Vi Input High Voltage 2 Vce +0.5 \

VoL Output Low Voltage loL=2.1mA 0.4 Y
VoH Output High Voltage TTL lon = —400pA 24 \
Vio A9 Voltage 11.5 125 \

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

Table 9. Programming Mode AC Characteristics (")
(Ta=25°C; Vee = 6.25V + 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tveHPL tves Vpp High to Program Low 2 us
tveHPL tvcs Vcc High to Program Low 2 us
teLpL toes EQ‘;;I) Enable Low to Program 2 us
trLPH trw Program Pulse Width 95 105 us

Program High to Input
terax ton Trar?sition ’ - 2 us
taxeL toes gﬁ:égrfga;non to Output 2 us
talav toe eatﬁgut Enable Low to Output 100 ns
tenaz @ tore <H)it_xgaut Enable High to Output 0 130 ns
Output Enable High to
terax tan Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.

6/9 -
IS7R i
136



M27C2001

Figure 6. Programming and Verify Modes AC Waveforms
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DEVICE OPERATION (cont'd)

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling capac-
itors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point.The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C2001 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
change a "0" to a "1" is by die exposition to ultravi-
olet light (UV EPROM). The M27C2001 is in the
programming mode when Vpp input is at 12.75V,
and E and P are at TTL-low. The data to be pro-
grammed is applied 8 bits in parallel to the data
output pins. The levels required for the address and
data inputs are TTL. Vcg is specified to be 6.25V
+0.25V.

- 7/9
Ly7 S5S.HomMoON
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Figure 7. Programming Flowchart

Voo = 6.25V, Vpp = 12.5V

I5=1OO,us Pulse
NO

U vES

| ++Addr

FAIL

Voo = 5V, Vpp = 5V

Check all Bytes
VA00715

PRESTO Il Programming Algorithm

PRESTO |l Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of less than 24 seconds.
Programming with PRESTO Il consists of applying
a sequence of 100us program pulses to each byte
until a correct verify occurs. During programming
and verify operation, a MARGIN MODE circuit is
automatically activated in order to guarantee that
each cell is programmed with enough margin. No
overprogram pulse is applied since the verify in
MARGIN MODE provides the necessary margin to
each programmed cell.

Program Inhibit

Programming of multiple M27C2001s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C2001 may be common. A TTL low
level pulse applied to a M27C2001’s E input, with
P low and Vpp at 12.75V, will program that
M27C2001. A high level E input inhibits the other
M27C2001s from being programmed.

8/9 . «
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. _The verify is accomplished with E
and G at Vi, P at Vin, Vep at 12.75V and Vcc at
6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C2001. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C2001 with
Vpp=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line A0 from Vi to Viu. All other address
lines must be held at Vi during Electronic Signa-
ture mode. Byte 0 (AO=V\_) represents the manu-
facturer code and byte 1 (AO=ViH) the device
identifier code. For the SGS-THOMSON
M27C2001, these two identifier bytes are given in
Table 4 and can be read-out on outputs QO to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C2001 are
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Data shows that
constant exposure to room level fluorescent light-
ing could erase a typical M27C2001 in about 3
years, while it would take approximately 1 week to
cause erasure when exposed to direct sunlight. If
the M27C2001 is to be exposed to these types of
lighting conditions for extended periods of time, it
is suggested that opaque labels be put over the
M27C2001 window to prevent unintentional era-
sure. The recommended erasure procedure for the
M27C2001 is exposure to short wave ultraviolet
light which has wavelength of 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?.
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 pW/cm? power rating. The M27C2001
should be placed within 2.5 cm (1 inch) of the lamp
tubes during the erasure. Some lamps have a filter
on their tubes which should be removed before
erasure.
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ORDERING INFORMATION SCHEME

Example: M27C2001 -80 X F 1 X

ITTL

r Speed | | Vcc Tolerance | | Package | lTemperature Rangel | Option
-80 80 ns X +5% F FDIP32W 1 0to70°C X Additipnal
-0 100ns blank  +10% C  PLCC32 6 —40t085°C Burn-in
42 120ns L Lcccaw TR ol
-15 150 ns N TSOP32
20  200ns 8 x 20mm
-25 250 ns

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

. /9
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Lyy SGS-THOMSON M27V201

LOW VOLTAGE CMOS
2 Megabit (256K x 8) UV EPROM and OTP ROM

= | OW VOLTAGE READ OPERATION

— Vec Range: 38V to 5.5V (Ta =0 to 70°C)

— Vee Range: 3.2V to 5.5V (Ta = —40 to 85°C)
m ACCESS TIME: 200 and 250ns
= LOW POWER "CMOS" CONSUMPTION:

— Active Current 15mA

— Standby Current 20pA PLCC32 (K) LCCC32W (L)
= SMALL PACKAGES for SURFACE MOUNTING:

— Ceramic: LCCC32W, ultra-thin 2.8mm (max)
height

— Plastic: PLCC32 and TSOP32
= PROGRAMMING VOLTAGE: 12.75V
= PROGRAMMING TIMES of AROUND 24sec. [

(PRESTO Il ALGORITHM) ’
= M27V201 is PROGRAMMABLE as M27C2001 TSOP32 (N)
with IDENTICAL SIGNATURE 8 x20mm
Figure 1. Logic Diagram
DESCRIPTION

The M27V201 is a low voltage, low power 2 Mega-
bit electrically programmable memory (EPROM),
ideally suited for handheld and portable micropro-
cessor systems requiring large programs. It is or-
ganized as 262,144 by 8 bits. Vee WP

The M27V201 operates in the read mode with a
supply voltage as low as 3V (3.2V between —40 to

85°C). The decrease in operating power allows 18 8
either a reduction of the size of the battery or an _ _
: - A AO—-A17 Q0-Q7
increase in the time between battery recharges.
Table 1. Signal Names P —d m27v201
A0 -A17 Address Inputs E —Q
Qo -Q7 Data Outputs _
= G —(
E Chip Enable
G Output Enable
P Program Vgs
VA006938
Vpp Program Supply
Vee Supply Voltage
Vss Ground

October 1993 1/9




M27v201

Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections
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Table 2. Absolute Maximum Ratings ()

Note: This is advance information on a new product now in
development Details are subject to change without notice.

Symbol Parameter Value Unit
Ta Ambient Operatihg Temperature —40to 125 °C
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 10 150 °C
Vio® | Input or Output Voltages (except A9) 2107 v
Vee Supply Voltage -2t07 \
Vag® | A9 Voltage 210135 v
Vep Program Supply Voltage -2t014 Vv

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage to the device These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification ts not implied Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to 2.0V for a period less than 20ns. Maximum DC
voltage on Output 1s Vcc +0.5V with possible overshoot to Ve +2V for a penod less than 20ns.

DESCRIPTION (cont'd)

The M27V201 can also be operated as a standard
2 Megabit EPROM (similar to M27C2001) with a
5V power supply .

The 32 pin Window, Leadless Chip Carrier package
has a transparent lid which allows the user to
expose the chip to ultraviolet light to erase the bit

2/9
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pattern. A new pattern can then be written to the
device by following the programming procedure.
For applications where the content is programmed
only one time and erasure is not required, the
M27V201 is offered in both Plastic Leaded Chip
Carrier and Plastic thin Small Outline packages.
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DEVICE OPERATION

The modes of operation of the M27V201 are listed
in the Operating Modes table. A single power
supply is required in the read mode. All inputs are
TTL levels except for Vep and 12V on A9 for Elec-
tronic Signature.

Read Mode

The M27V201 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, the address access time (tavav)
is equal to the delay from E to output (teLqv). Data
is available at the output after a delay of taLav from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-taLav.

Standby Mode

The M27V201 has a standby mode which reduces
the active current from 15mA to 20pA with low
voltage operation Vcc < 3.2V (30mA to 100pA with
a supply of 5.5V), see Read Mode DC Character-
istics Table for details. The M27V201 is placed in
the standby mode by applying a CMOS high signal

Table 3. Operating Modes

to the E input. When in the standby mode, the
outputs are in a highimpedance state, independent
of the G input.

Two Line Output Control

Because EPROMSs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations
The power switching characteristics of Advanced
CMOS EPROM s require careful decoupling of the

devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:

Mode E G P A9 Vep Q0-Q7
Read ViL Vi X X Vccor Vss Data Out
Output Disable ViL Vi X X Vce or Vss Hi-Z
Program ViL Vi ViL Pulse X Vpp Data In
Verify ViL ViL ViH X Vep Data Out
Program Inhibit ViH X X X Vep Hi-Z
Standby Vi X X X Vee or Vss Hi-Z
Electronic Signature Vi ViL Vi Vip Vece Codes
Note: X = Viy or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Qi1 Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 1 1 0 0 0 0 1 61h
Lyr SESTHOMSON =
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4t0 2.4V
Input and Output Timing Ref. Voltages 0.8 to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.4V

VA00828

Figure 4. AC Testing Load Circuit
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=== C=100pF
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VA00828

Table 5. Capacitance (V) (Ta=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics ()
(TA=0to 70 °C; Vcc = 3V to 5.5V unless specified; Vrp = Vce)
(Ta =—40to 85 °C; Vcc = 3.2V to 5.5V unless specified; Vep = Vcc)
Symbol Parameter Test Condition Min Max Unit
ILi Input Leakage Current 0V <ViNn<Vee +10 pHA
Lo Output Leakage Current 0V < Vour < Vce +10 LA
E =V, G = Vi, lour = 0mA,
f = 5MHz, Vo < 3.2V 15 mA
lcc Supply Current — —
E =V, G =V, loutr = 0mA,
f = 5MHz, Vo = 5.5V 30 mA
et _?_L;Eply Current (Standby) E=Vn 1 mA
Supply Current (Standby) E>Vcc-0.2V, Ve £3.2V 20 nA
lecz | emos =
E > Vec—0.2V, Vge = 5.5V 100 pA
Ipp Program Current Vpp =Vce 10 A
Vi Input Low Voltage -0.3 0.8 Vv
Vit ® | Input High Voltage 2 Vee + 1 v
VoL Output Low Voltage lot=2.1mA 0.4 \
Vou Output High Voltage TTL lon = —400pA 24 \
Output High Voltage CMOS lon =—100pA Vec-0.7V \

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

2. Maximum DC voltage on Output is Vcc +0.5V.

4/9
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Table 7. Read Mode AC Characteristics ()
(Ta=010 70 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vce)
(Ta=-40to 85 °C; Vcc = 3.2V to 5.5V unless specified; Vep = Vce)

M27V201
Symbol Alt Parameter Test Condition 200 250 Unit
Min Max Min Max

tavav tacc |Address Valid to Output Valid E=ViL,G=VL 200 250 ns

teLav tce  |Chip Enable Low to Output Valid G=ViL 200 250 | ns

taLav toe  |Output Enable Low to Output Valid E=Ve 100 120 | ns
teraz® | tor  |Chip Enable High to Output Hi-Z G=ViL 0 80 0 80 | ns
teraz @ tor  |Output Enable High to Output Hi-Z E=VL 0 80 0 80 ns

Address Transition to E_ =
taxax toH | Output Transition E=ViLG=VL| 0 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Ve and removed simultaneously or after Ve,
2. Sampled only, not 100% tested.

Figure 5. Read Mode AC Waveforms

| {
AO—A17 Xl VALID X
e tAVQV —» tAXQX 4"74—
_
: \ /
toLQV  —»] le- teHQZ
s /
—— tFLQV —»] le- tGHQZ >
Hi-7
Q0-Q7 DATA OUT )—-'-—
VA00719
. 5/9
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Table 8. Programming Mode DC Characteristics (1)
(Ta =25 °C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current VILSVINSViH +10 HA
lcc Supply Current 50 mA
Ipp Program Current E=ViL 50 mA
ViL Input Low Voltage -0.3 0.8 \
Vin Input High Voltage 2 Vee +0.5 \%
VoL Output Low Voltage loL=2.1mA 0.4 v
Vo Output High Voltage TTL lon = —400pA 24 \Y
Vio A9 Voltage 1.5 12.5 \
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
Table 9. Programming Mode AC Characteristics
(TA=25°C; Vce = 6.25V + 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
tavpL tos Input Valid to Program Low 2 s
tvPHPL tves Vep High to Program Low 2 us
tvcHPL tves Vcc High to Program Low 2 us

Chip Enable Low to
teLe tees | program Low 2 Hs
trLPH tew Program Pulse Width 95 105 us
Program High to Input
terax ton Transition 2 Hs
taxaL togs E\ﬁ:él'grﬁgi;tlon to Output 2 s
ov | toe | SubuEnebleLowto 00 | ns
taraz @ toFP %ul}%ﬁtlil'}?le High to 0 130 ns
Output Enable High to
taHax W | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep.
2 Sampled only, not 100% tested.

6/9 o
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Figure 6. Programming and Verify Modes AC Waveforms
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DEVICE OPERATION (cont'd) Programming

the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling capac-
itors. It is recommended that a 0.1puF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

The M27V201 has been designed to be fully com-
patible with the M27C2001. As a result the
M27V201 can be programmed as the M27C2001
on the same programmers applying 12.75V on Vpp
and 6.25V on Vcc. The M27V201 has the same
electronic signature and uses the same PRESTO
1l algorithm .

When delivered (and after each erasure for UV
EPROM), all bits of the M27V201 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
changea"0"toa"1"is by die exposure to ultraviolet
light (UV EPROM). The M27V201 is in the pro-
gramming mode when Vpp input is at 12.75V, and
EandPare at TTL-low. The data to be programmed
is applied 8 bits in parallel to the data output pins.
The levels required for the address and data inputs
are TTL. Vcc is specified to be 6.25V + 0.25V.

- 7/9
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Figure 7. Programming Flowchart

Voc = 6-25V, Vpp = 12.5V

VCC = 5\/, VPP = 5\/
Check all Bytes

VA00715

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in around 26 seconds. Programming with
PRESTO Il involves in applying a sequence of
100ps program pulses to each byte until a correct
verify occurs. During programming and verify oper-
ation, a MARGIN MODE circuit is automatically
activated in order to guarantee that each cell is
programmed with enough margin. No overpro-
gram pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

Program Inhibit

Programming of multiple M27V201s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M27V201 may be common. ATTL low level pulse
applied to a M27V201’s E input, with P low and Vep
at 12.75V, will program that M27V201. A high level
E input inhibits the other M27V201s from being
programmed.

8/9 K
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with E
and G at Vi, P at ViH, Vpp at 12.75V and Vcc at
6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27V201. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27V201, with Vpp = Vce
= 5V. Two identifier bytes may then be sequenced
from the device outputs by toggling address line AO
from Vi_to ViH. All other address lines must be held
at Vi during Electronic Signature mode.

Byte 0 (A0O=V\L) represents the manufacturer code
and byte 1 (A0=V1) the device identifier code. For
the SGS-THOMSON M27V201, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7. Note that the M27V201 and
M27C2001 have the same identifier bytes .

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27V201 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27V201 in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M27V201 is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque labels be put over the M27V201 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27V201 is exposure to
short wave ultraviolet light which has a wavelength
of 2537A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultravi-
olet lamp with 12000 uW/cm? power rating. The
M27V201 should be placed within 2.5 cm (1 inch)
of the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.
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ORDERING INFORMATION SCHEME

Example: M27v201 -200 K 6 TR

THT

Speed | | Package | lTemperature Flange| I Option
-200 200 ns K PLCC32 1 0to70°C TR Tape & Reel
250  250ns L  LOCC32W 6 —40t085°C Packing
N TSOP32
8 x 20mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the Selector Guide in
this Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

. 9/9
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CMOS 4 Megabit (512K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 80ns

s COMPATIBLE with HIGH SPEED MICROPRO-
CESSORS, ZERO WAIT STATE

= LOW POWER "CMOS" CONSUMPTION: O //\
— Active Current 30mA at 5SMHz 32
— Standby Current 100pA

» PROGRAMMING VOLTAGE: 12.75V 1

= ELECTRONIC SIGNATURE for AUTOMATED FDIP32W (F) LCCC32W (L)
PROGRAMMING

= PROGRAMMING TIMES of AROUND 48sec.
(PRESTO Il ALGORITHM)

i ﬁ)\ B % A
DESCRIPTION At

The M27C4001 is a high speed 4 Megabit UV

\

erasable and programmable memory (EPROM) PLCC32 (C) TSOP32 (N)
ideally suited for microprocessor systems requiring 8 x 20mm
large programs. Itis organised as 524,288 by 8 bits.

The 32 pin Window Ceramic Frit-Seal Dual-in-Line
and Leadless Chip Carrier packages have trans-
parent lids which allow the user to expose the chip
to ultraviolet light to erase the bit pattern. A new
pattern can then be written to the device by follow-
ing the programming procedure.

For applications where the content is programmed Vee WP
only one time and erasure is not required, the I ’
M27C4001 is offered in both Plastic Leaded Chip
AO—A18 : (£> a0-a7

Figure 1. Logic Diagram

Carrier and Plastic Thin Small Outline packages.

[(e]
[04]

Table 1. Signal Names

M27C4001

AO-A18 Address Inputs -

E —3
Qo0 -Q7 Data Outputs
= G —(g
E Chip Enable
G Output Enable
Vep Program Supply LSS

VA0D721B
Vce Supply Voltage
Vss Ground
October 1993 1/9
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep O 1 32 Vee N0 o & 8o~
A6 [ 2 310 A18 EEE::‘EE‘
A5 03 300 A7 / @ 32
A12 0 4 290 A4 A7 [0 [ A14
A7 005 28 1 A13 A6 [ N A13
A 7 26 h a9 o 0
A4 8 2501 Al A4 0 [ A9
A3 [ g M27C4001,, 1 & A3 09 M27C4001 25 1A
A2 [ 10 230 A0 A2 [ 1C
Al 0N 220 E A1 [ ] A10
AO O 12 210 Q7 A0 [] il
Q0 [ 13 2001 Q6 ol o7
Ql 14 19 1 Q5 17 .
Q2 15 18 1 Q4 ':':"—U')'N—)":';';
VSS [ 16 17 J Q3 o © ;) c o o O

VA00723

VAQ0722
Figure 2C. TSOP Pin Connections Read Mode

L0000AAATIT0000E
16 0]
= Narmal) =
TTUTTTTUTTTITIT]

Note: This is advance information on a new product now in
development. Details are subject to change without notice.

DEVICE OPERATION

The modes of operations of the M27C4001 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on A9
for Electronic Signature.

2/9 -
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The M27C4001 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, the address access time (tavav)
is equal to the delay from E to output (teLav). Data
is available at the output after a delay of taLav from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-teLav.

Standby Mode

The M27C4001 has a standby mode which re-
duces the active current from 50mAto 100pA. The
M27C4001 is placed in the stand_lgy mode by ap-
plying a CMOS high signal to the E input. When in
the standby mode, the outputs are in a high imped-
ance state, mdependent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,
b. complete assurance that output bus contention
will not occur.




M27C4001

Table 2. Absolute Maximum Ratings ()

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to0 125 °C
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) -2to7 \
Vee Supply Voltage -2t07 \
Vag® | A9 Voltage 210135 \Y
Vpp Program Supply Voltage -2to 14 \"

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is -0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output 1s Vcc +0.5V with possible overshoot to Vec +2V for a period less than 20ns.

Table 3. Operating Modes

Mode E G A9 Vep Qo0-Q7
Read Vi Vi X Vcc or Vss Data Out
Output Disable Vi Vin X Vce or Vss Hi-Z
Program Vi Pulse ViH X Vep Data In
Verify Viy Vie X Vep Data Out
Program Inhibit ViH ViH X Vep Hi-Z
Standby ViH X X Vee or Vss Hi-Z
Electronic Signature Vi Vi Vio Vce Codes
Note: X = Vi or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Qs Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 1 0 0 0 0 0 1 41h

DEVICE OPERATION (cont'd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, lcc, has three seg-
ments that are of interest to the system designer :
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

« 3/9
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times <20ns 1.3V
Input Pulse Voltages 0.4V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V IN914
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O out
TEST = C| =100pF
0.4V -
VA00826 Cy includes JIG capacitance
VA00828
Table 5. Capacitance ") (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vout =0V 12 pF

Note: 1. Sampled only, not 100% tested.

Figure 5. Read Mode AC Waveforms

AOD—A18 :X VALID X
L— tAVQY —»] tAXQX —>l—._
£ T
toLQV  —») e tEHQZ ]
3 —
—— tELQY — e toHOZ ]
Q0-Q7 DATA OUT )L_Z
VA00724
9 Ly SE5-THomSoN
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Table 6. Read Mode DC Characteristics (!
(TA=0to 70 °C or -40 to 85 °C; Vcc = 5V £ 5% or 5V = 10%,; Vep = Vce)

Symbol Parameter Test Condition Min Max Unit
ILi Input Leakage Current 0V < Vin< Vee +10 A
Lo Output Leakage Current 0V < Vour £ Vce +10 A
lcc Supply Current louE z \Olll'll:l,A?f==V5"|-V‘|HZ 30 mA

lect Supply Current (Standby) TTL E=Vny 1 mA

lcc2 Supply Current (Standby) CMOS E > Vgc-0.2V 100 HA
Ipp Program Current Vpep = Vce 10 HA
ViL Input Low Voltage -0.3 0.8 Vv
Vin® | Input High Voltage 2 Vee + 1 %
VoL Output Low Voltage loL=2.1mA 0.4 \
Von Output High Voltage TTL lon = —400pA 2.4 Vv
Output High Voltage CMOS loH = —100pA Vcec - 0.7V \"

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. Maximum DC voltage on Output is Vcc +0.5V.

Table 7A. Read Mode AC Characteristics ()
(TA=01t0 70 °C or—40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vcc)

M27C4001
Symbol Alt Parameter Test Condition -80 -10 -12 Unit
Min | Max | Min | Max | Min | Max

tavav tacc |Address Valid to Output Valid E=Vi,G=VL 80 100 120 | ns

terav tce | Chip Enable Low to Output Valid G=Vy 80 100 120 | ns

taLav tor  |Output Enable Low to Output Valid E=Vi 40 50 60 | ns
teraz @ tor |Chip Enable High to Output Hi-Z G=Vi 0|3 |0 {3/ 0|4 ns
taraz @ tor  |Output Enable High to Output Hi-Z E=Vyi 0|3 |0 |3]|0]|4]| ns

Address Transition to E_ =
taxax ton Output Transition E=V,G=V| O 0 0 ns

Table 7B. Read Mode AC Characteristics (
(TA=0to 70 °C or-40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vcce)

M27C4001
Symbol Alt Parameter Test Condition 15 .20 Unis
Min Max Min Max
tavav tacc |Address Valid to Output Valid E=Vi,G=Vi 150 200 | ns
teLav tce  |Chip Enable Low to Output Valid G=Vi 150 200 | ns
taLav toe |Output Enable Low to Output Valid E=VL 60 70 ns
teraz @ tor | Chip Enable High to Output Hi-Z G=Vi 0 50 0 80 ns
taHaz @ tor | Output Enable High to Output Hi-Z E=Vi 0 50 0 80 ns
taxax ton gﬂ?;ﬁ?-sr;rars;zgg nto E=Vi,G=VyL 0 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep
2. Sampled only, not 100% tested.

- 5/9
&y S55THOMSON
155




M27C4001

Table 8. Programming Mode DC Characteristics (")
(TA=25°C; Vcc =6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0<Vin<Vee +10 LA
lec Supply Current 50 mA
Ipp Program Current E=VL 50 mA
Vi Input Low Voltage -0.3 0.8 \"
Vi Input High Voltage 2 Vee + 0.5 \
VoL Output Low Voltage lor=2.1mA 0.4 \Y
VoH Output High Voltage TTL lon = —400pA 24 \
Vip A9 Voltage 1.5 125 \Y
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
Table 9. Programming Mode AC Characteristics (7
(Ta=25°C; Vcc = 6.25V + 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tAVEL tas Address Valid to Chip Enable Low 2 us
taveL tos Input Valid to Chip Enable Low 2 us
tvPHEL tves Vpp High to Chip Enable Low 2 us
tvCHEL tves Ve High to Chip Enable Low 2 us

Chip Enable Program Pulse
teLen tew Width 95 105 us
teHax ton gggsﬁl%e:]ble High to Input 5 us
taxaL toes :_rgwt Transition to Output Enable 5 us
toLav toe SalJI§SUt Enable Low to Output 100 ns
taraz torp aiL-I?Ut Enable High to Output 0 130 ns
Output Enable High to Address
tanax ta Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

2. Sampled only, not 100% tested.

6/9 ﬁ SGS-THOMSON
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Figure 6. Programming and Verify Modes AC Waveforms

'
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AO—A18 )E VALID )(
tAVEL>]

Q0-Q7 —ﬁ DATA IN DATA OUT
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Vee i
tVCHEL r tGHAX :

E _J /> tQXGL Je—

| {ELEH te— :
g ; \

I — PROGRAM ———»i¢—— VERIFY —»!

VA00725

DEVICE OPERATION (cont'd)

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling capac-
itors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point.The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C4001 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0Os"
can be present in the data word. The only way to
change a "0" to a "1" is by die exposition to ultravi-
olet light (UV EPROM). The M27C4001 is in the
programming mode when Vpp input is at 12.75V,
and E is at TTL-low. The data to be programmed is
applied 8 bits in parallel to the data output pins. The
levels required for the address and data inputs are
TTL. Ve is specified to be 6.25V + 0.25V.

SGS-THOMSON 79

KYI MICROELECTRONIGS
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Figure 7. Programming Flowchart

Veg = 6.25V, Vpp = 12.5V

Veg = 5V, Vpp = 5V
Check all Bytes

VA00726

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of less than 52 seconds.
Programming with PRESTO Il consists of applying
a sequence of 100us program pulses to each byte
until a correct verify occurs. During programming
and verify operation, a MARGIN MODE circuit is
automatically activated in order to guarantee that
each cell is programmed with enough margin. No
overprogram pulse is applied since the verify in
MARGIN MODE provides the necessary margin to
each programmed cell.

Program Inhibit

Programming of multiple M27C4001s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C4001 may be common. A TTL low
level pulse applied to a M27C4001’s E input, with
Vpp at 12.75V, will program that M27C4001. A high
level E input inhibits the other M27C4001s from
being programmed.

8/9 .
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
ViL, Eat V4, Vpp at 12.75V and Vce at 6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C4001. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C4001 with
Vep=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line AO from VL to ViH. All other address
lines must be held at ViL during Electronic Signa-
ture mode. Byte 0 (A0=V\L) represents the manu-
facturer code and byte 1 (AO=ViH) the device
identifier code. For the SGS-THOMSON
M27C4001, these two identifier bytes are given in
Table 4 and can be read-out on outputs QO to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C4001 are
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Data shows that
constant exposure to room level fluorescent light-
ing could erase a typical M27C4001 in about 3
years, while it would take approximately 1 week to
cause erasure when exposed to direct sunlight. If
the M27C4001 is to be exposed to these types of
lighting conditions for extended periods of time, it
is suggested that opaque labels be put over the
M27C4001 window to prevent unintentional era-
sure. The recommended erasure procedure for the
M27C4001 is exposure to short wave ultraviolet
light which has wavelength of 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?.
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 uW/cm? power rating. The M27C4001
should be placed within 2.5 cm (1 inch) of the lamp
tubes during the erasure. Some lamps have a filter
on their tubes which should be removed before
erasure.
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ORDERING INFORMATION SCHEME

Example: M27C4001 -80 X F 1 X

W U

Speed | I Vcc Tolerance | I Package | Fl'emperalure Rangel | Option
-80 80 ns X +5% F  FDIP32W 1 0to70°C X Additional
40 100ns blank  +10% C PLCC32 6 —401085°C Burn-in
42 120ns L Locccsaw TR Tope & el
-15 150 ns N  TSOP32
20  200ns 8x20mm

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

- 9/9
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M27V401

LOW VOLTAGE CMOS

4 Megabit (512K x 8) UV EPROM and OTP ROM

= | OW VOLTAGE READ OPERATION
—~ Ve Range: 3V to 5.5V (Ta = 0 to 70°C)
— Ve Range: 3.2V to 5.5V (Ta=—40 to 85°C)
= ACCESS TIME: 200 and 250ns
= LOW POWER "CMOS" CONSUMPTION:
— Active Current 15mA
— Standby Current 20pA
= ﬁ\ll\éALL PACKAGES for SURFACE MOUNT-
— Ceramic: LCCC32W, ultra-thin 2.8mm (max)
height
— Plastic: PLCC32 and TSOP32
= PROGRAMMING VOLTAGE: 12.75V
= PROGRAMMING TIMES of AROUND 48sec.
(PRESTO Il ALGORITHM)

= M27V401 is PROGRAMMABLE as M27C4001
with IDENTICAL SIGNATURE

DESCRIPTION

The M27V401 is a low voltage, low power 4 Mega-
bit electrically programmable memory (EPROM),
ideally suited for handheld and portable micropro-
cessor systems requiring large programs. It is or-
ganized as 524,288 by 8 bits.

The M27V401 operates in the read mode with a
supply voltage as low as 3V (3.2V between —40 to
85°C). The decrease in operating power allows
either a reduction of the size of the battery or an
increase in the time between battery recharges.

Table 1. Signal Names

AO-A18 Address Inputs

Qo0-Q7

E Chip Enable

Data Outputs

G Output Enable

Vpp Program Supply

Vce Supply Voltage

Vss Ground

)}Q _2

PLCC32 (K)

LCCC32W (L)

TSOP32 (N)
8 x 20mm

Figure 1. Logic Diagram

Vec VPP

[¢e]
[o¢]

AO—-A18

M27Vv401

L4

o]

Vss

VA008958
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M27V401

Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections
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Table 2. Absolute Maximum Ratings ()

Note: This is advance information on a new product now in
development. Details are subject to change without notice.

Symbol Parameter Value Unit
Ta Ambient Operating Temperature -40to 125 °C
Teias Temperature Under Bias -50to0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) 2107 v
Vee Supply Voltage -2t07 v
Vae® | A9 Voltage —21013.5 Y
Vpp Program Supply Voltage -2to 14 \Y

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings"
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is 0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output 1s Vcc +0.5V with possible overshoot to Vec +2V for a period less than 20ns.

DESCRIPTION (cont'd)

The M27V401 can also be operated as a standard
4 Megabit EPROM (similar to M27C4001) with a
5V power supply .

The 32 pin Window, Leadless Chip Carrier package
has a transparent lid which allows the user to

2/9 «
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expose the chip to ultraviolet light to erase the bit
pattern. A new pattern can then be written to the
device by following the programming procedure.
For applications where the content is programmed
only one time and erasure is not required, the
M27V401 is offered in both Plastic Leaded Chip
Carrier and Plastic thin Small Outline packages.
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DEVICE OPERATION

The modes of operation of the M27V401 are listed
in the Operating Modes table. A single power
supply is required in the read mode. All inputs are
TTL levels except for Vep and 12V on A9 for Elec-
tronic Signature.

Read Mode

The M27V401 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, the address access time (tavav)
is equal to the delay from E to output (teLqv). Data
is available at the output after a delay of taLav from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-teLav.

Standby Mode

The M27V401 has a standby mode which reduces
the active current from 15mA to 20pA with low
voltage operation Vo < 3.2V (30mA to 100pA with
a supply of 5.5V), see Read Mode DC Character-
istics Table for details. The M27V401 is placed in
the standby mode by applying a CMOS high signal
to the E input. When in the standby mode, the
outputs are in a highimpedance state, independent
of the G input.

Table 3. Operating Modes

Two Line Output Control

Because EPROMSs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by
the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
capacitive and inductive loading of the device at the
output.

Mode E G A9 Vpp Q0-Q7
Read Vi Vi X Vcc or Vss Data Out
Output Disable Vi ViH X Vcc or Vss Hi-Z
Program ViL Pulse Vi X Vpp Data In
Verify Vi Vi X Vep Data Out
Program Inhibit Vi ViH X Vpp Hi-Z
Standby ViH X X Vce or Vss Hi-Z
Electronic Signature ViL Vi Vio Vce Codes
Note: X = Vi or Vi, Vip = 12V £ O.SV
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer’'s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code Viy 0 1 0 0 0 0 0 1 41h
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4t024V
Input and Output Timing Ref. Voltages 0.8 to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.4V

VA00826

Figure 4. AC Testing Load Circuit

DEVICE
UNDER
TEST

1.3V

1N914

3.3KQ

O OuUT

=tam C(=100pF

C( includes JIG capacitance

VA00828

Table 5. Capacitance ") (Ta=25°C,f=1MHz)

Symbol Parameter Test Condition Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cout Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 6. Read Mode DC Characteristics (!
(Ta=0to 70 °C; Vcc = 3V to 5.5V unless specified; Vep = Vce)
(Ta =-40to 85 °C; Vcc = 3.2V to 5.5V unless specified; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
Il Input Leakage Current 0V <Vin<Vee +10 HA
ILo Output Leakage Current 0V < Vour < Vee +10 pA
lcc Supply Current f ] ;h:L,siA ;‘Z"{/égggg\;n& ° ™
S s Vog L8V o | m
lect %J-Eply Current (Standby) E=Vn 1 mA
loc2 g:ﬂpglé/ Current (Standby) E > Vee —0.2V, Ve 3.2V 20 nA
E>Vec—-0.2V, Veec =5.5V 100 pA
Ipp Program Current Vep=Vce 10 HA
ViL Input Low Voltage -0.3 0.8 \'
Vin @ | Input High Voltage 2 Veo +1 \Y
VoL Output Low Voltage loL=2.1mA 0.4 \
Vo Output High Voltage TTL lon = —400pA 24 \"
Output High Voltage CMOS lon = —100pA Vec - 0.7V \Y

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

2. Maximum DC voltage on Output is Vcc +0.5V.

g7
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Table 7. Read Mode AC Characteristics ()
(Ta=01to0 70 °C; Ve = 3V to 5.5V unless specified; Vpp = Vcc)
(Ta =-40 to 85 °C; Vcc = 3.2V to 5.5V unless specified; Vrp = Vce)

M27V401
Symbol Alt Parameter Test Condition 200 250 Unit
Min Max Min Max
tavav tacc |Address Valid to Output Valid E=Vi,G=Vy 200 250 | ns
teav tce  |Chip Enable Low to Output Valid G=Vi 200 250 | ns
taLav toe |Output Enable Low to Output Valid E=ViL 130 150 | ns
teraz @ toe | Chip Enable High to Output Hi-Z G=ViL 0 80 0 80 | ns
taraz @ tor  |Output Enable High to Output Hi-Z E=VuL 0 80 0 80 ns
| Address Transition to =_ =_
taxax foH | Output Transition E=ViLG=Vi| 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vee.
2. Sampled only, not 100% tested..
Figure 5. Read Mode AC Waveforms
| |
AO—A18 >< VALID ><
L— tAVQV —! tAXQX ~>l———<—
E A /
teLQV. —» e tEHQZ -]
c /
—— {ELQV —»] ke tGHQZ >
Hi—Z
Q0-Q7 DATA OUT )-—
VA00724
{yy SGS-THOMSON 5/9
Y/ MiCROELECTROMIGCS
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Table 8. Programming Mode DC Characteristics (1)
(Ta=25°C; Vcc =6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
] Input Leakage Current ViLSVNS Vi +10 pA
Icc Supply Current 50 mA
Ipp Program Current E=ViL 50 mA
Vi Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 2 Vce +0.5 \'
VoL Output Low Voltage loL=2.1mA 0.4 \
Von Output High Voltage TTL lon = —400pA 2.4 \
Vio A9 Voltage 11.5 125 \
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
Table 9. Programming Mode AC Characteristics ()
(TA=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 Hs
taveL tos Input Valid to Program Low 2 us
tvPHPL tves | Vpp High to Program Low 2 us
tvcHpL tves | Vec High to Program Low 2 us

Chip Enable Low to
tereL tees | program Low 2 i
teLPH tew Program Pulse Width 95 105 us
teHOX ton ?rrggsr’iagnmgh o Input 2 us
toxaL toes Lpr?:éll'rﬁgj;tlon to Output 2 us
o | tor | Qut Enebe Lowto o |
toiaz® | torp %“J&Ul:tﬂfxgle High to 0 130 ns
Output Enable High to
takax W | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested..
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Figure 6. Programming and Verify Modes AC Waveforms
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|

|
I
i
i
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<
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DEVICE OPERATION (cont'd)

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling capac-
itors. It is recommended that a 0.1pF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point. The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

The M27V401 has been designed to be fully com-
patible with the M27C4001. As a result the

Ly7 $6S;THOMSON

M27V401 can be programmed as the M27C4001
on the same programmers applying 12.75V on Vpp
and 6.25V on Vcc. The M27V401 has the same
electronic signature and uses the same PRESTO
Il algorithm .

When delivered (and after each erasure for UV
EPROM), all bits of the M27V401 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
changea"0"toa"1"is by die exposure to uitraviolet
light (UV EPROM). The M27V401 is in the pro-
gramming mode when Vpp input is at 12.75V, and
EandPare at TTL-low. The data to be programmed
is applied 8 bits in parallel to the data output pins.
The levels required for the address and data inputs
are TTL. Vcc is specified to be 6.25V + 0.25V.

7/9
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Figure 7. Programming Flowchart

VCC = 5V, VPP = 5V

Check all Bytes
VA00726

PRESTO Il Programming Algorithm

PRESTO |l Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in around 52 seconds. Programming with
PRESTO Il involves in applying a sequence of
100us program pulses to each byte until a correct
verify occurs. During programming and verify oper-
ation, a MARGIN MODE circuit is automatically
activated in order to guarantee that each cell is
programmed with enough margin. No overpro-
gram pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

Program Inhibit

Programming of multiple M27V401s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M27V401 may be common. ATTL low level pulse
applied to a M27V401’s E input, with P low and Vep
at 12.75V, will program that M27V401. Ahigh level
E input inhibits the other M27V401s from being
programmed.

8/9 EI' SGS-TH
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Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
Vi, E at ViH,, Vpp at 12.75V and Vcc at 6.25V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27V401. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27V401, with Vep=Vce
= 5V. Two identifier bytes may then be sequenced
from the device outputs by toggling address line AQ
from V). to Vix. All other address lines must be held
at ViL during Electronic Signature mode.

Byte 0 (A0O=V\L) represents the manufacturer code
and byte 1 (A0=Vn) the device identifier code. For
the SGS-THOMSON M27V401, these two identi-
fier bytes are given in Table 4 and can be read-out
on outputs QO to Q7. Note that the M27V401 and
M27C4001 have the same identifier bytes .

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27V401 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27V401 in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M27V401 is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque labels be put over the M27V401 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27V401 is exposure to
short wave ultraviolet light which has a wavelength
of 2537A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultravi-
olet lamp with 12000 uW/cm? power rating. The
M27V401 should be placed within 2.5 cm (1 inch)
of the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

OMSON
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ORDERING INFORMATION SCHEME

Example: M27V401 -200 K 6 TR

I

Speed | | Package | [Temperature Range | I Option
-200 200 ns K PLCC32 1 0to70°C TR  Tape & Reel
250 250ns L LCCC32W 6 -40t085°C Packing
N TSOP32
8 x 20mm

For a list of available options (Speed, Package, Temperature Range, etc...) refer to the Selector Guide in
this Data Book or to the current Memory Shortform catalogue.
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.
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Mi27C4002

CMOS 4 Megabit (256K x 16) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 80ns

= COMPATIBLE with HIGH SPEED MICROPRO-
CESSORS, ZERO WAIT STATE

= [OW POWER "CMOS" CONSUMPTION:
— Active Current 50mA at 5MHz
— Standby Current 100pA

= PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE for AUTOMATED
PROGRAMMING

= PROGRAMMING TIMES of AROUND 24sec.
(PRESTO Il ALGORITHM)

DESCRIPTION

The M27C4002 is a high speed 4 Megabit UV
erasable and programmable memory (EPROM)
ideally suited for microprocessor systems requiring
large programs. It is organised as 262,144 by 16
bits.

The Window Ceramic Frit-Seal Dual-in-Line and
J-Lead Chip Carrier packages have transparent
lids which allow the user to expose the chip to
ultraviolet light to erase the bit pattern. A new
pattern can then be written to the device by follow-
ing the programming procedure.

For applications where the content is programmed
only one time and erasure is not required, the

_—\

\

N
0.3,
f’\ﬁ,\\/\\

i

i

PLCC44 (C)

FDIP40W (F)

JLCC44W (J)

Figure 1. Logic Diagram

Vec VPP

M27C4002 is offered in Plastic Leaded Chip Carrier 18 16
package. AO-A17 <,‘7+_> Q0-Q15
Table 1. Signal Names
M27C4002
A0 - A17 Address Inputs _
E —(d

Q0 -Q15 Data Outputs

— - G —g

E Chip Enable

G Output Enable

Vpp Program Supply vss VA007278

Vee Supply Voltage

Vss Ground
October 1993 1/8
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

N
Vep 01 40 [1 Voe
E Q02 39 0 A17 o o
Qs 03 38 [1 A16 gggmgggzgﬁi
- 01434 37 {1 Aa15 /HHHﬁHHHHHHH
Q3 [ s 36 [1 At4 oz @44 0 A13
a2 O s 35 0 A13
on 07 34 [1 A12 on [ g A12
a0 ﬂ 8 33 1 An oo A1
0 09 32 1 a0 Q9 [ N A0
o8 [ 10, 127¢4002°" 0 A9 Q8 [l N A9
Vss ﬁ n 30 [ Vsg Vs ] 12 M27C4002 34 ] Vog
Q7 12 29 [1 A8 ned n NC
o 013 28 I A7
05 014 27 1 A6 o7 [ [ A8
Q4 O 15 26 [ A5 Q6 [ 0 A7
o3 [ 16 25 0 A4 Q5 [ 0 A6
02 [17 24 [1 A3 Q4] N A5
23
ot 18 23 1 A2
N U QR S J S gy W g SN Ry SN Ry Ry S gy sy w
Q [r19 22 fl a1 NN - QO Q=N M
I [20 21 ]AO O o o o Z < < < < <
VA00728 VA00728
Warning: NC = No Connection.
Table 2. Absolute Maximum Ratings ("
Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
TeiAs Temperature Under Bias -50to0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) 2107 Vv
Vee Supply Voltage -2t07 \
Vas® | A9 Voltage 210135 v
Vep Program Supply Voltage —2to 14 \

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Rating conditions for extended penods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents.

2. Minimum DC voltage on Input or Output is 0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC
voltage on Output is Vcc +0.5V with possible overshoot to Ve +2V for a period less than 20ns.

DEVICE OPERATION

The modes of operations of the M27C4002 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on A9
for Electronic Signature.

Read Mode

The M27C4002 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.

2/8 K
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Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, the address access time (tavav)
is equal to the delay from E to output (teLav). Data
is available at the output after a delay of taLaqv from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-teLav.

Standby Mode

The M27C4002 has a standby mode which re-
duces the active current from 50mAto 100puA. The




M27C4002

DEVICE OPERATION (cont'd)

M27C4002 is placed in the standby mode by ap-
plying a CMOS high signal to the E input. When in
the standby mode, the outputs are in a high imped-
ance state, independent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMs require careful decoupling of the
devices. The supply current, Icc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,
and transient current peaks that are produced by

Table 3. Operating Modes

the falling and rising edges of E. The magnitude of
the transient current peaks is dependent on the
output capacitive and inductive loading of the de-
vice.

The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling capac-
itors. It is recommended that a 0.1uF ceramic
capacitor be used on every device between Vcc
and Vss. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7uF bulk electrolytic capacitor should be used
between Vcc and Vss for every eight devices. The
bulk capacitor should be located near the power
supply connection point.The purpose of the bulk
capacitor is to overcome the voltage drop caused
by the inductive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C4002 are in the "1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only "0s" will be programmed, both "1s" and "0s"
can be present in the data word. The only way to
changea"0"toa"1"is by die exposure to ultraviolet
light (UV EPROM). The M27C4002 is in the pro-
gramming mode when Vpp input is at 12.75V, and
E is at TTL-low. The data to be programmed is
applied 16 bits in parallel to the data output pins.
The levels required for the address and data inputs
are TTL. Vcc is specified to be 6.25V £ 0.25V.

Mode E G A9 Vpp Q0-Qi5
Read Vi Vi X Vcc or Vss Data Out
Output Disable ViL ViH X Vce or Vss Hi-Z
Program Vi Pulse Vi X Vpp Data In
Verify Vi ViL X Vep Data Out
Program Inhibit Vin Vi X Vep Hi-Z
Standby Vin X X Vec or Vss Hi-Z
Electronic Signature Vi Vi Vio Vee Codes
Note: X = Vi or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Qb6 Q5 Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 20h
Device Code Vi 0 1 0 0 0 1 0 0 44h
Lyy SESTHOMSON =
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit
Input Rise and Fall Times <20ns ey
Input Pulse Voltages 0.4V to 2.4V :
Input and Output Timing Ref. Voltages 0.8V to 2.0V INo14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER o our
TEST ‘ = C_=100pF
0.4V -
VA00826 C includes JIG capacitance
VA00828
Table 5. Capacitance (" (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cout Output Capacitance Vour =0V 12 pF

Note: 1. Sampled only, not 100% tested.

Figure 5. Read Mode AC Waveforms

VALID X’

|
AD—A17
L— tAVQY — tAXQX »l—e
_ -/ S E—
E \ /
tGLQYV  — k- tEHQZ ]
G /
[—— tELQV —» = tGHQZ —
Hi—Z
Q0-015 DATA OUT —
VA00731
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Table 6. Read Mode DC Characteristics ()

(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)

Symbol Parameter Test Condition Min Max Unit
Ll Input Leakage Current 0V <Vin<Vee +10 pA
Lo Output Leakage Current 0V < Vour £ Vce +10 HA
E=Vi, G=Vy,
lout = OMA, = 10MHz 0 mA
lcc Supply Current — —
E=Vi,G=Vy,
lout = OmA, f=5MHz 50 mA
lcct Supply Current (Standby) TTL E=Vm 1 mA
lcca Supply Current (Standby) CMOS E>Vec-02V 100 A
lpp Program Current Vpp = Vee 10 HA
ViL Input Low Voltage -0.3 0.8 \
Vin® | Input High Voltage 2 Vee + 1 Y
VoL Output Low Voltage lo=2.1mA 0.4 \Y
Vou Output High Voltage TTL lon = —400pA 2.4 \Y
Output High Voltage CMOS lon = —100pA Vec - 0.7V \Y
Notes: 1. Vcc must be applied simuitaneously with or before Vee and removed simultaneously or after Vep
2. Maximum DC voltage on Output is Vcc +0 5V.
Table 7A. Read Mode AC Characteristics ()
(TA=01to0 70 °C or —40 to 85 °C; Vcc =5V £ 5% or 5V + 10%,; Vep = Vce)
M27C4002
Symbol Al Parameter Test Condition -80 10 12 Unit
Min | Max | Min [ Max | Min | Max
tavav tacc |Address Valid to Output Valid E= Vi, G= ViL 80 100 120 [ ns
teLav tce | Chip Enable Low to Output Valid G=ViL 80 100 120 | ns
taLav toe | Output Enable Low to Output Valid E=Vu 40 50 60 | ns
tenaz® | tor  |Chip Enable High to Output Hi-Z G=Vi 30 30 40 | ns
tanaz® | tor  |Output Enable High to Output Hi-Z E=Vi 30 30 40 | ns
Address Transition to = =
taxax ton Output Transition E=Vi,G=V| O 0 0 ns
Table 7B. Read Mode AC Characteristics ("
(TAa=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%,; Vep = Vcc)
M27C4002
Symbol Alt Parameter Test Condition 15 .20 Unit
Min Max Min Max
tavav tacc | Address Valid to Output Valid E=Vi,G=Vv 150 200 | ns
teLav tce  |Chip Enable Low to Output Valid G=Vy 150 200 | ns
teLav toe |Output Enable Low to Output Valid E=Vy 60 70 ns
teraz @ tor | Chip Enable High to Output Hi-Z G=Vi 0 50 0 80 ns
tanaz @ tor  |Output Enable High to Output Hi-Z E=VL 0 50 0 80 ns
Address Transition to E_v. B
taxax foH | Output Transition E=ViG=Vu| 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. Sampled only, not 100% tested.
5/8
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Table 8. Programming Mode DC Characteristics (1)
(Ta = 25 °C; VoG = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0<VinsVee +10 LA
lcc Supply Current 50 mA
lpp Program Current E=Vo 50 mA
Vi Input Low Voltage -0.3 0.8 \'
ViH Input High Voltage 2 Vee +0.5 \
VoL Output Low Voltage loL=2.1mA 0.4 \'
Vo Output High Voltage TTL lon = —400pA 2.4 \
Vio A9 Voltage 11.5 125 Y
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
Table 9. Programming Mode AC Characteristics ()
(Ta =25 °C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)
Symbol Alt Parameter Test Condition Min Max Unit
tavEL tas Address Valid to Chip Enable Low 2 us
taveL tos Input Valid to Chip Enable Low 2 [T
tvpHEL tves Vep High to Chip Enable Low 2 us
tvcHEL tves Vce High to Chip Enable Low 2 us
Chip Enable Program Pulse :

tELEH tew Width 95 105 us
Chip Enable High to Input

terax toH Transition 2 Hs

taxaL toes :I:;’)vvt Transition to Output Enable 2 us

taLav tor Output Enable Low to Output 100 ns
Valid

teraz torp 'C_')it:llzput Enable High to Output 0 130 ns
Output Enable High to Address

taHAX ta Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.

6/8
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Figure 6. Programming and Verify Modes AC Waveforms

AO—-A17 :X VALID ¢
tAVEL—>|
Q0-qis —{  DATA IN DATA OUT
- tQVEL-»> > tEHQX
o [ —{tGLQV
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£ [ roxa -
; —>{tELEH — ;
¢ i
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\ -

VA00730

Figure 7. Programming Flowchart

Vee = 6.25V, Vpp = 12.5V

E:100,us Pulse

| ++Addr

Ve = 5V, Vpp = 5V
Check all Bytes

NO

VA00726

PRESTO Il Programming Algorithm

PRESTO |I Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of less than 24 seconds.
Programming with PRESTO 11 consists of applying
a sequence of 100us program pulses to each byte
until a correct verify occurs. During programming
and verify operation, a MARGIN MODE circuit is
automatically activated in order to guarantee that
each cell is programmed with enough margin. No
overprogram pulse is applied since the verify in
MARGIN MODE provides necessary margin to
each programmed cell.

Program Inhibit

Programming of multiple M27C4002s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C4002 may be common._A TTL low
level pulse applied to a M27C4002’s E input, with
Vpp at 12.75V, will program that M27C4002. A high
level E input inhibits the other M27C4002s from
being programmed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with G at
ViL, E at Viy, Vpp at 12.75V and Vg at 6.25V.

K 7/8
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Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the 25°C + 5°C ambient
temperature range that is required when program-
ming the M27C4002. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C4002 with
Vpp=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line A0 from VL to ViH. All other address
lines must be held at Vi during Electronic Signa-
ture mode. Byte 0 (A0=V) represents the manu-
facturer code and byte 1 (A0=Vi4) the device
identifier code. For the SGS-THOMSON
M27C4002, these two identifier bytes are given in
Table 4 and can be read-out on outputs QO to Q7.

ORDERING INFORMATION SCHEME

Example:

i

M27C4002 -10 X F

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C4002 are
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that
sunlight and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M27C4002 in
about 3 years, while it would take approximately 1
week to cause erasure when exposed to direct
sunlight. If the M27C4002 is to be exposed to
these types of lighting conditions for extended pe-
riods of time, it is suggested that opaque labels be
put over the M27C4002 window to prevent uninten-
tional erasure. The recommended erasure proce-
dure for the M27C4002 is exposure to short wave
ultraviolet light which has wavelength 2537 A. The
integrated dose (i.e. UV intensity x exposure time)
for erasure should be a minimum of 15 W-sec/cm2.
The erasure time with this dosage is approximately
15 to 20 minutes using an ultraviolet lamp with
12000 pW/cm? power rating. The M27C4002
should be placed within 2.5cm (1 inch) of the lamp
tubes during the erasure. Some lamps have afilter
on their tubes which should be removed before
erasure.

1 X

:

Speed | | Vcc Tolerance | | Package | |Temperature Rangel | Option
-80 80 ns X +5% F FDIP4OW 1 0to70°C X Additional
40 100ns blank  +10% C  PLCC44 6 —401085°C Burn-in
42 120ns J  JLCC4aW i ,T,aa'l‘f(if;gRee'
-15 150 ns
-20 200 ns

For a list of available options (Speed, Vcc Tolerance, Package etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

8/8 -
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M27C160

CMOS 16 Megabit (2M x 8 or 1M x 16) UV EPROM

= FAST ACCESS TIME: 150ns
= WORD-WIDE or BYTE-WIDE CONFIGURABLE
= 16 Megabit, 42 Pin, MASK ROM COMPATIBLE
= | OW POWER CONSUMPTION

~ Active Current 70mA at 8MHz

— Standby Current 100pA
= PROGRAMMING VOLTAGE 12.5V 0.3V

= PROGRAMMING TIME of AROUND 10sec.
(PRESTO |1l ALGORITHM)

DESCRIPTION

The M27C160 is a 16 Megabit UV erasable and
programmable memory (EPROM) ideally suited for
microprocessor systems requiring large data or
program storage. Itis organised as either 2M words
of 8 bit or 1M words of 16 bit. The pin-out is
compatible with a 16 Megabit Mask ROM.

The 42 pin Window Ceramic Frit-Seal package has
a transparent lid which allows the user to expose
the chip to ultraviolet light to erase the bit pattern.
A new pattern can then be written rapidly to the
device by following the programming procedure.

ADVANCE DATA

FDIP42W (F)

Figure 1. Logic Diagram

Vee

[ e—» Q15A-1
20 15
Table 1. Signal Names AO-A19 # #{} Q0-Q14
- - M27C160
A0 -A19 Address Inputs BYTEVpp .
Qo0-Q7 Data Outputs E
Q8-Q14 Data Outputs —
P s —9
Q15A-1 Data Output / Address Input
E Chip Enable
— Vss
G Output Enable VA007398
BYTEVee Byte Mode / Program Supply
Vee Supply Voltage
Vss Ground
October 1993 1/9

This is advance information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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Table 2. Absolute Maximum Ratings (*

Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to0 125 °C
Teias Temperature Under Bias -50to0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio @ Input or Output Voltages (except A9) 2107 Y%
Vce Supply Voltage 2107 Vv
Vas® | A9 Voltage 210135 v
Vep Program Supply Voltage -2to 14 \Y

Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification 1s not implied Exposure to Absolute Maximum
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other

relevant quality documents

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2 OV for a period less than 20ns. Maximum DC
voltage on Output Is Ve +0.5V with possible overshoot to Ve +2V for a period less than 20ns.

Figure 2. DIP Pin Connections

INERI ~ 42 5 A19
a7 [ 2 41 [ A8
A7 03 40 [ A9
A6 I 4 39 [0 Al0
A5 [ 5 38 0 An
A4 06 37 @ A2
A3 [ 7 3% [ A3
A2 [} 8 35 1 a4
At 0 o 3¢ 1 A5
A0 [ 10 33 [1 A6
E0mn M27G160 2 [ BYTEVpp
Vg O 12 31 P ovss
G O3 30 P Q15A-1
oo [ 14 29 I a7
a8 [ 15 28 E Q14
Qo 0O 16 27 Q6
Q9 0 17 26 [ Qi3
Qz [ 18 25 0 s
Qo 0O 19 24 1 Q12
Q3 [ 20 23 [ Q4
Qi O 21 22 1 vee
VA0Q740
DEVICE OPERATION

The operating modes of the M27C160 are listed in
the Operating Modes Table. A single 5V supply is
required in the read mode. All inputs are TTL com-
patible except for Vpp and 12V on A9 for the
Electronic Signature.

2/9 [77 SGS-THOMSON

Read Mode

The M27C160 has two organisations, Word-wide
and Byte-wide. The organisation is selected by the
signal level on the BYTEVpp pin. When BYTEVpp
is at Vin the Word-wide organisation is selected and
the Q15A-1 pin is used for Q15 Data Output. When
the BYTEVpp pin is at Vi the Byte-wide organisa-
tion is selected and the Q15A-1 pin is used for the
Address Input A-1. When the memory is logically
regarded as 16 bit wide, but read in the Byte-wide
organisation, then with A-1 at Vi the lower 8 bits of
the 16 bit data are selected and with A-1 at Vi1 the
upper 8 bits of the 16 bit data are selected.

The M27C160 has two control inputs, both of which
must be logically active in order to obtain data at
the outputs. In addition the Word-wide or Byte- wide
organisation must be selected. The E signal is the
power control and should be used for device selec-
tion. The G signal is the output control and should
be used to gate data to the output pins. With E=V|L
and G=V\L the output data will be valid in a time
tavav after the all address lines are valid and stable.
The Chip Enable to Output Valid time teLav is equal
to the Address Valid to output Valid time tavav.
When the Addresses are valid and E=V, the out-
put data is valid after a time of tgLav from the falling
edge of the Output Enable signal.

Standby Mode

The M27C160 has a standby mode which reduces
the active current from 50mA (f = 5SMHz) to 100pA.
The standby mode is entered by applying a CMOS
high level Vcc —0.2V to E. When in the standby
mode the outputs are in an high impedance state,
independant of the G input level.

MICROELECTRONICS
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Table 3. Operating Modes

Mode E G | BYTEVer | A9 Qo0 - Q7 Q8-Q14 Q15A-1
Read Word-wide Vi Vi ViH X Data Out Data Out Data Out
Read Byte-wide Upper Vi Vi ViL X Data Out HI-Z ViH
Read Byte-wide Lower Vi Vi ViL X Data Out Hi-Z ViL
Output Disable Vi ViH X X Hi-Z Hi-Z Hi-Z
Program ViL Pulse | Vi Vep X Data In Data In Data In
Verify X Vi Vep X Data Out Data Out Data Out
Program Inhibit ViH Vi Vep X Hi-Z Hi-Z Hi-Z
Standby ViH X X X Hi-Z Hi-Z Hi-Z
Electronic Signature Vie ViL ViH Vio Codes Codes Code
Note: X = Vin or Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
woter | 20| G | B | B | e | S| e | | o | o
Manufacturer’'s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 1 0 1 1 0 0 0 1 B1h
Table 5. Read Mode DC Characteristics ()
(TA=01to 70 °C; Vcc = 5V £ 5% or 5V £ 10%; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
i Input Leakage Current 0V <Vin<Vee +1 pA
Lo Output Leakage Current 0V < Vour < Vee +10 HA
Icc Supply Current IouE z ?)/r"ﬁAG f==VI8LMhz 70 mA
lcc Supply Current Iou[TE z (\)/r%A(,a f= =Vé'f\'/1 Hz 50 mA
Icc Supply Current (Standby) TTL E=Vi 1 mA
lccz Supply Current (Standby) CMOS E>Veec-0.2V 100 A
Ipp Program Current Vpp = Vce 10 HA
los Output Short Circuit Current Note 2 and 3 100 mA
ViL Input Low Voltage -0.3 0.8 \
Vig @ Input High Voltage 2 Vee + 1 v
VoL Output Low Voltage lo=2.1mA 0.4 Vv
Vo Output High Voltage TTL lon = —400pA 2.4 \
Notes: 1. Ve must be applied simultaneously with or before Vee and removed simultaneously with or after Vee.
g gi?;ﬂe:hgrngrggi‘t;g?:ﬁ ;?)S:g}e than one second. No more than one output shorted at a time.
4. Maximum DC voltage on Output is Vcc +0.5V
&yr RS THOMSON =
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Table 6. Read Mode AC Characteristics ("
(Ta=0to0 70 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)

M27C160
Symbol Alt Parameter Test Condition 150 200 Unit
Min | Max | Min | Max
tavav tacc Address Valid to Output Valid E=Vi,G=VyL 150 200 | ns
tarav tst | BYTE High to Output Valid E=Vi,G=Vi 150 200 | ns
teLqv tce | Chip Enable Low to Output Valid G=ViL 150 200 | ns
taLav toe Output Enable Low to Output E=Vi 60 70 ns
Valid
taraz @ tsto ﬁEE Low to Output E=Vi,G=V 50 60 ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=Vy 0 |5 | 0o |60] ns
taraz @ tor ('_)"L.lg)ut Enable High to Output E=vi 0 50 0 60 ns
Address Transition to Output =_ =_
taxax ton Transition E=Vi,G=VL 5 5 ns
taLax ton BYTE Low to Output Transition E=ViLG=Vy 5 5 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. Sampled only, not 100% tested.
Figure 3. Word-Wide Read Mode AC Waveforms
AD—A19 % VALID ﬁ
tAVQV ——» tAXQX A
E A /
tGLQV  —¥ L—tEHQZ—P
G
le—— tELQV —— le- toHQZ -]
Q0-Q15 DATA OUT Hi—Z

VA00741

Note: BYTEVep =Viu

4/9
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Figure 4. Byte-Wide Read Mode AC Waveforms

A-1,A0-A19 f VALID *
tAvQY ——» tAXQX -»l—<—

= N
£ \
teLQv. —» la— tEHQZ —»|
G
le—— tELQV ——>] e tGHQZ >
Hi-Z
Q0-Q7 DATA OUT )_._

VADO742

Note: BYTEVer =ViL

Figure 5. BYTE Transition AC Waveforms

A0—-A19 VALID

A1 VALID
tAVQV tAXQX
BYTEVPP &
Aj tBHQV ’4—

Q0-q7 X )t(DATA ouT ) W DATA OUT

J

—»! tBLQX
— Hi—Z
Q8-Q15 A DATA OUT
—| tBLQZ
VA00743
Note: Eand G =V
£ SGS-THOMSON 5/9
Y/ ICROELECTRONICS
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AC Measurement Conditions

Figure 7. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 1.3V
Input Pulse Voltages 0.4V t0 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V IN914
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 6. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O out
TEST T CL=100pF
0.4V . .
VAOO826 C_ includes JIG capacitance
VA00828
Table 7. Capacitance () (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cn Input Capacitance (except BYTEVep) Vin =0V 10 pF
Input Capacitance (BYTEVpp) Vin=0V 120 pF
Cout Output Capacitance Vout =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 8. Programming Mode DC Characteristics ()
(TA=25°C; Vce = 6.25V £ 0.25V; Vpp = 12.5V £ 0.3V)

Symbol Parameter Test Condition Min Max Unit
lu Input Leakage Current 0<Vin<Vee +1 LA
lcc Supply Current 50 mA
Ipp Program Current E=vy 50 mA
Vi Input Low Voltage -0.3 0.8 Vv
Vi Input High Voltage 24 Ve + 0.5 \Y

Vou Output Low Voltage loL=2.1mA 0.4 \Y
VoH Output High Voltage TTL lon =—2.5mA 35 \Y
Vi A9 Voltage 11.5 12.5 \

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

&9 ‘y_l SGS-THOMSON
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Table 9. Programming Mode AC Characteristics (1)
(Ta =25 °C; Vcc = 6.25V + 0.25V; Vpp = 12.5V £ 0.3V)

Symbol Alt Parameter Test Condition Min Max Unit
tAVEL tas Address Valid to Chip Enable Low 2 us
taveL tos Input Valid to Chip Enable Low 2 us
tvPHAV tves Vep High to Address Valid 2 us
tvcHav tves Vce High to Address Valid 2 us
teLen tew Chip Enable Program Pulse Width 9.5 10.5 us
teHax toH Chip Enable High to Input Transition 2 us
taxaL toes ::gaxt Transition to Output Enable 2 us
teLav toe Output Enable Low to Output Valid 120 ns

teraz ® torr | Output Enable High to Output Hi-Z 0 130 ns

Output Enable High to Address
terax YW | Transition 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.
Figure 8. Programming and Verify Modes AC Waveforms

AO—-A19 X VALID )(

— tAVEL
Q0—-Q15 = DATA IN DATA OUT

tQVEL-> <«— tEHQX
BYTEVpp —»{tGLQV k—-
J tVPHAV (e— tGHQZ
Vee - :}
tVCHAV j&— [ tQXGLM tGHAX e

- \ 4 H
E ' \ / :

5 —teLEH [ :
= ; /T
G ! \ / H

———— PROGRAM ———sle——— VERIFY ——

VA00744
Ly7y SGS-THOMSON 719
Y/ GICROELECTRONICS
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Figure 9. Programming Flowchart

Veg = 6.25V, Vpp = 12.5V

E=10,u,s Pulse

VCC = 5V, BY EVPP = VIH
Check all words

VA00745

Output Disable Mode

When EPROMSs are used in memory arrays two line
output control should be used. This function uses
the output disable mode which allows:

a. the lowest possible power consumption

b. complete assurance that output bus contention
will not occur

For the best use of the two control lines E and G,
the input E should be decoded and used as the
primary selection, while G should be made a com-
mon connection to all memories in the array. G
should be connected to the READ signal of the
system bus. This will ensure that all deselected
devices are in the low power standby mode and
that the output lines are only active when data is
required from a particular memory device.

System Considerations

The power switching characteristics of Advanced
CMOS EPROMSs require carefull decoupliing of the
supplies to the devices. The supply current Icc has
three segments of importance to the system de-
signer: the standby current, the active current and
the transient peaks that are produced by the falling
and rising edges of E.

8/9 57 SGS-TH

The magnitude of the transient current peaks is
dependant on the capacititive and inductive loading
of the device outputs. The associated transient
voltage peaks can be supressed by complying with
the two line output control and by properly selected
decoupling capacitors. It is recommended that a
0.1uF ceramic capacitor is used on every device
between Vcc and Vss. This should be a high fre-
quency type of low inherent inductance and should
be placed as close as possible to the device. In
addition, a 4.7uF electrolytic capacitor should be
used between Vcc and Vss for every eight devices.
This capacitor should be mounted near the power
supply connection point. The purpose of this capac-
itor is to overcome the voltage drop caused by the
inductive effects of PCB traces.

Programing

When first delivered, and after erasure for UV
EPROMSs, all bits are in the "1" logic state (Output
High). Data with both "1’s" and "0’s" is applied and
the "0s™ are programed into the memory array. For
programing Vcc is raised to 6.25V. The M27C160
is in the Program Mode when Vpp is at 12.75V, G
is at Vi and E is pulsed to VL. Data to be pro-
gramed is applied 16 bits in parallel to the data
output pins QO - Q15.

PRESTO il Algorithm

The PRESTO Il Algorithm allows the whole 16
Megabit array to be programed with a guaranteed
margin in a typical time of less than 10 seconds.
The algorithm applies a series of 10us program
pulses to each word until a correct verify is made.
During programing and verify a MARGIN MODE
circuit is automatically activated to guarantee that
each cell is programed with an adequate margin.
No overprogram pulse is applied since the verify in
MARGIN MODE provides the neccessary thresh-
old margin for each cell.

Program Inhibit

Multiple M27C160s may be programed in parallel
with different data. This is done by putting in parallel
all inputs except E and G. With Vcc at 6.25V and
Vpp at 12.5V, data should be applied to all devices
and G placed at Vin. Low level pulses on the E of
one device will program that device.

Program Verify

After each program pulse a verify read is made by
reading the data output with Vcc at 6.25V, Vpep at
12.5V and G placed at ViL.

Electronic Signature

The Electronic Signature Mode allows a binary
code to be read from the EPROM which identifies
the Manufacturer and Device Type. These codes
are intended to be used to match the programing

OMSON
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equipment to the device being programed and its
corresponding algorithm.

The Electronic Signature Mode is activated by ap-
plying a voltage Vip of 12V to the Address line A9
and VL to all other Address lines, with E and G at
ViL and BYTE at V4. The identifier bytes may be
read from either Q0-Q7 or Q8-Q15. With Address
line AO at Vi the byte output is the Manufacture’s
code, with AO at Vi4 the byte identifies the Device
Type. The codes for the SGS-THOMSON
M27C160 are given in Table 4.

Erasure

The erasure of the M27C160 begins when the cells
are exposed to light of wavelengths shorter than
approximately 4000 A. Sunlight and some types of
fluorescent lamps have wavelengths in the 3000 -

ORDERING INFORMATION SCHEME

4000 A range. Constant exposure to room level
fluorescent lighting could erase a typical EPROM
in about 3 years, while it takes approximately 170
hours to cause erasure when exposed to direct
sunlight. To prevent accidental erasure it is recom-
mended that opaque labels be placed over the
M27C160 window.

The erase procedure for the M27C160 is exposure
to UV light with a wavelength of 2537 A. The
integrated dose (UV intensity x time) for erasure
should be a minimum of 15 W-sec/cm?. The erase
time with this dosage is 15 to 20 minutes using an
UV lamp with 12,000 uW/cm? rating. The M27C160
should be placed within 2.5cm of the lamp tube
during erasure. No filter should be used on the
lamp.

Example: M27C160 -200 X F 1

Speed | | Vcc Tolerance | | Package I |Temperature Range
-150 150 ns X +5% F  FDIP42W 1 0t70°C
-200 200 ns blank +10%

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

- 9/9
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M2716

NMOS 16K (2K x 8) UV

EPROM

= 2048 x 8 ORGANIZATION

= 525mW Max ACTIVE POWER, 132mW Max
STANDBY POWER

s ACCESS TIME:
- M2716-1 is 350ns
— M2716 is 450ns
= SINGLE 5V SUPPLY VOLTAGE
= STATIC-NO CLOCKS REQUIRED

= INPUTS and OUTPUTS TTL COMPATIBLE
DURING BOTH READ and PROGRAM MODES

= THREE-STATE OUTPUT with TIED-OR- CAPA-
BILITY

s EXTENDED TEMPERATURE RANGE
s PROGRAMMING VOLTAGE: 25V

DESCRIPTION

The M2716 is a 16,384 bit UV erasable and elec-
trically programmable memory EPROM, ideally
suited for applications where fast turn around and
pattern experimentation are important require-
ments.

The M2716 is housed in a 24 pin Window Ceramic
Frit-Seal Dual-in-Line package. The transparent lid
allows the user to expose the chip to ultraviolet light
to erase the bit pattern. A new pattern can then be
written to the device by following the programming
procedure.

Table 1. Signal Names

AO-A10 Address Inputs
Qo0-Q7 Data Outputs

EP Chip Enable / Program
G Output Enable

Vep Program Supply

Vee Supply Voltage

Vss Ground

1
FDIP24W (F)

Figure 1. Logic Diagram

Ve Vpp

M2716

Vss

VA007848

August 1993
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to70 oC
grade 6 —40 to 85

Teias Temperature Under Bias grade 1 —-10t0 80 °oC
grade 6 -50 to 95

Tsta Storage Temperature —65to0 125 °C

Vce Supply Voltage -0.3t06 \'

Vio Input or Output Voltages -0.3t106 Vv

Vep Program Supply -0.31026.5 \

Po Power Dissipation 1.5 w

Note: Except for the rating “"Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification 1s not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

Figure 2. DIP Pin Connections

A7 11 24 Ve
AB O 2 2300 A8
A5 3 22 1 A9
A4 0 4 21 ]Vpp
A3 LS 200G

A2106 19 [ A10
ad7 M7 s hEp
A0 [ 8 17 0 Q7
Qo[ 9 16 [1 Q6
Q1 010 15 1 Q5
Q20 11 14 [1 Q4
\/55[ 12 13 0 Q3

VAQ0785
DEVICE OPERATION

The M2716 has 3 modes of operation in the normal
system environment. These are shown in Table 3.

Read Mode. The M2716 read operation requires
that G = V., EP = VL and that addresses A0-A10
have been stabilized. Valid data will appear on the
output pins after time tavav, taLav or teLav (see
ISwitching Time Waveforms) depending on which is
imiting.

217 Aﬁ SGS-TH
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Deselect Mode. The M2716 is deselected by mak-
ing G = Vin. This mode is independent of EP and
the condition of the addresses. The outputs are
Hi-Z when G = V4. This allows tied-OR of 2 or more
M2716’s for memory expansion.

Standby Mode (Power Down). The M2716 may
be powered down to the standby mode by making
EP = VIh. This is mdependent of G and automati-
cally puts the outputs in the Hi-Z state. The power
is reduced to 25% (132 mW max) of the normal
operating power. Vcc and Vpp must be maintained
at 5V. Access time at power up remains either tavav
or teLav (see Switching Time Waveforms).

Programming

The M2716 is shipped from SGS-THOMSON com-
pletely erased. All bits will be at “1" level (output
high) in this initial state and after any full erasure.
Table 3 shows the 3 programming modes.

Program Mode. The M2716 is programmed by
introducing “0"s into the desired locations. This is
done 8 bits (a byte) at atime. Anyindividual address,
sequential addresses, or addresses chosen at ran-
dom may be programmed. Any or all of the 8 bits
associated with an address location may be pro-
grammed with a single program pulse applied to the
EP pin. Allinput voltage levels including the program
pulse on chip enable are TTL compatible.

The programming sequence is: with Vep =25V, Vcc
=5V, G =V and EP = V|, an address is selected
and the desired data word is applied to the output
pins (ViL = “0" and V|4 = "1" for both address and
data). After the address and data signals are stable
the program pin is pulsed from Vi to Vi with a

SOI\!
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DEVICE OPERATION (cont'd)

pulse width between 45ms and 55ms. Multiple
pulses are not needed but will not cause device
damage. No pins should be left open. A high level
(ViH or higher) must not be maintained longer than
trHpL (max) on the program pin during program-
ming. M2716’s may be programmed in parallel in
this mode.

Program Verify Mode. The programming of the
M2716 may be verified either one byte at a time
during the programming (as shown in Figure 6) or
by reading all of the bytes out at the end of the
programming sequence. This can be done with
Vpp =25V or 5V in either case. Vpp must be at 5V
for all operating modes and can be maintained at
25V for all programming modes.

Program Inhibit Mode. The program inhibit mode
allows several M2716's to be programmed simul-
taneously with different data for each one by con-
trolling which ones receive the program pulse. All
similar inputs of the M2716 may be paralleled.
Pulsing the program pin (from ViL to Viu) will pro-
gram a unit while inhibiting the program pulse to a
unit will keep it from being programmed and keep-
ing G = Vix will put its outputs in the Hi-Z state.

Table 3. Operating Modes

ERASURE OPERATION

The M2716 is erased by exposure to high intensity
ultraviolet light through the transparent window.
This exposure discharges the floating gate to its
initial state through induced photo current. It is
recommended that the M2716 be kept out of direct
sunlight. The UV content of sunlight may cause
a partial erasure of some bitsin a relatively short
period of time.

An ultraviolet source of 2537 A yielding a total
integrated dosage of 15 watt-seconds/cm? power
rating is used. The M2716 to be erased should be
placed 1 inch away from the lamp and no filters
should be used.

An erasure system should be calibrated periodi-
cally. The erasure time is increased by the square
of the distance (if the distance is doubled the
erasure time goes up by a factor of 4). Lamps lose
intensity as they age, it is therefore important to
periodically check that the UV system is in good
order.

This will ensure that the EPROMs are being com-
pletely erased. Incomplete erasure will cause
symptoms that can be misleading. Programmers,
components, and system designs have been er-
roneously suspected when incomplete erasure
was the basic problem.

Mode EP G Vep Qo0-Q7
Read Vi Vi Vee Data Out
Program Vi1 Pulse [ Vep Data In
Verify Vi Vi Vep or Vee Data Out
Program Inhibit ViL Vi Vep Hi-Z
Deselect X ViH Vce Hi-Z
Standby Vi X Vee Hi-Z

Note: X = Vi or ViL.
Lyy RS THOMSON L
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times <20ns L3V
Input Pulse Voltages 0.45V t0 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V 1N914
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms DEVICE
UNDER O out
2.4V TEST T CL=100pF
0.45V Cy includes JIG capacitance
VA00827 VA00828
Table 4. Capacitance ) (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vour = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Table 5. Read Mode DC Characteristics (")
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0<Vin<Vee +10 HA
o | Output Leakage Current Vout = Vec, EP = Vee +10 uA
lec Supply Current EP=Vi,G=Vu 100 mA
lect Supply Current (Standby) EP=Vi, G=ViL 25 mA
Ipp Program Current Vpp =Vee 5 mA
ViL Input Low Voltage -0.1 0.8 \"
Vin Input High Voltage 2 Vee + 1 v
Vo Output Low Voltage loL=2.1mA 0.45 \
VoH Output High Voltage loy = ~400pA 24 "

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

47
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Table 6. Read Mode AC Characteristics ("
(Ta=01o0 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%,; Vep = Vec)

M2716
Symbol | Alt Parameter Test Condition A blank Unit
Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid EP=Vi, G=V 350 450 ns
teLav tce |Chip Enable Low to Output Valid G=ViL 350 450 | ns
teLav toe |Output Enable Low to Output Valid EP=VyL 120 120 ns
teroz ® | too |Chip Enable High to Output Hi-Z G=ViL o | 100 100 | ns
tenaz® | tor |Output Enable High to Output Hi-Z EP=Vy o | 100 100 | ns
taxax tor |Address Transition to Output Transition | EP=Vi,G=ViL | 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO-A10 * VALID X
L— tAVQV —¥ tAXQX —"—‘—
EP A A
toLQV — le-tEHQZ —»
c /
le— teLQv — le-tcHOZ
. Hi—Z
Q0-Q7 DATA OUT ) —
VA00786
Table 7. Programming Mode DC Characteristics
(Ta=25°C; Vcc =5V £ 5%; Vpp =25V £ 1V)
Symbol Parameter Test Condition Min Max Unit
[} Input Leakage Current ViL<VINE VI +10 pA
lcc Supply Current 100 mA
Ipp Program Current 5 mA
lpp1 Program Current Pulse EP = Vi Pulse 30 mA
Vi Input Low Voltage ~0.1 0.8 Vv
ViH Input High Voltage 2 Vee + 1 Y
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
57
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Table 8. Programming Mode AC Characteristics (")
(Ta=25°C; Vcc =5V + 5%; Vpp = 25V + 1V)

Symbol Alt Parameter Test Condition Min Max Units
taveH tas Address Valid to Program High G= VK 2 us
taveH tos Input Valid to Program High G=Vm 2 us
taHPH tos Siutput Enable High to Program 2 s

igh
teLipL2 ter Program Pulse Rise Time 5 ns
tPH1PH2 teF Program Pulse Fall Time 5 ns
tPHPL trw Program Pulse Width 45 55 ms
teLax ton Program Low to Input Transition 2 us
trLax toH _FFrogrgm Low to Output Enable 2 us
ransition
taLav toe | Output Enable to Output Valid EP=Vy 120 ns
taHaz tor Output Enable High to Output Hi-Z 100 ns
trLAx tan Program Low to Address Transition us
Motes: 1. Vcc must be apphied simultaneously with or before Ve and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
Figure 6. Programming and Verify Modes AC Waveforms
tPLAX N
po-at0 X VALID |
—»l tAVPH fe—
Q0-Q7 j DATA IN DATA OUT
tQVPH (e— <— tPLQX tGHQZ
g _j |
| tGHPH j— — tPLGOX teLQV
Ep L \ . |
L ] tPHPL e
w—— PROGRAM > VERIFY ———»!
VA00787
o L7 FETHONRON
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ORDERING INFORMATION SCHEME

Example: M2716 1 F 1
Speed and Vcc Tolerance | | Package I I Temperature Range
-1 350 ns, 5V +10% F FDIP24W 1 0to70°C
blank 450 ns, 5V 5% 6 —40t0 85 °C

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

o 77
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KYL %m&@%égﬁg%gm?@% M2732A

NMOS 32K (4K x 8) UV EPROM

= FAST ACCESS TIME: 200ns

= EXTENDED TEMPERATURE RANGE
= SINGLE 5V SUPPLY VOLTAGE

= LOW STANDBY CURRENT: 35mA max

= INPUTS and OUTPUTS TTL COMPATIBLE
DURING READ and PROGRAM

s COMPLETELY STATIC

FDIP24W (F)

DESCRIPTION

The M2732A is a 32,768 bit UV erasable and

electrically programmable memory EPROM. It is

organized as 4,096 words by 8 bits. The M2732A i .

with its single 5V power supply and with an access ~ Figure 1. Logic Diagram

time of 200 ns, is ideal suited for applications where
fast turn around and pattern experimentation one
important requirements.
The M2732Ais honsed in a 24 pin Window Ceramic
Frit-Seal Dual-in-Line package. The transparent lid Vee
allows the user to expose the chip to ultraviolet light
to erase the bit pattern. A new pattern can be then ‘
written to the clerice by following the programming
procedure. 12 8
Ao-AT1 (£ a0-a7
M2732A
Table 1. Signal Names E —Q
AO - A11 Address Inputs CVPP —q
Q0-Q7 Data Outputs
E Chip Enable
— Vss
GVpp Output Enable / Program Supply VA007808
Vce Supply Voltage
Vss Ground
August 1993 1/7
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to 70 oC
grade 6 —40 to 85

Teias Temperature Under Bias grade 1 -10to0 80 oG
grade 6 -50 to 95

TsTa Storage Temperature —65 to 125 °C

Vio Input or Output Voltages -0.6t06 \

Vee Supply Voltage -0.6t06 Vv

Vpp Program Supply Voltage -0.6 to 22 \

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

Figure 2. DiP Pin Connections

A7 1 1 240 Ve
AB I 2 23 [0 A8
A5O3 22 1 A9
A4 T 4 21 0 AN
A3 05 ZO]GVPP
A2 06 19 1 A10
ar g7 M2 g he
A0 [ 8 17 B Q7
Qo9 16 1 Q6
Q1 Q10 15 [ Q5
Q2 0 11 14 I Q4
Vg [ 12 13003
VA00781
DEVICE OPERATION

The six modes of operation for the M2732A are
listed in the Operating Modes Table. A single 5V
power supply is required in the read mode. All
inputs are TTL level except for Vpp,

Read Mode

The M2732A has two control functions, both of
which must be logically satisfied in_order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should

2/7 «
L7 BE:THOMBON
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be used to gate data to the output pins, indepen-
dent of device selection.

Assuming that the addresses are stable, address
access time (tavaq) is equal to the delay from E to
output (teLqv). Data is available at the outputs after
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-taLav.

Standby Mode

The M2732A has a standby mode which reduces
the active power current by 70 %, from 125 mA to
35 mA. The M2732A is placed in the standby mode
by applying a TTL high signal to E input. When in
standby mode, the outputs are in a high impedance
state, independent of the GVpp input.

Two Line Output Control

Because M2732A’s are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

To most efficiently use these two control lines, it is
recommended that E be decoded and used as the
primary device selecting function, while G should
be made a common connection to all devices in the
array and connected to the READ line from the
system control bus.

This ensures that all deselected memory devices
are in their low power standby mode and that the
output pins are only active when data is required
from a particular memory device.
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Programming

When delivered, and after each erasure, all bits of
the M2732A are in the “1" state. Data is introduced
by selectively programming "0’s" into the desired
bit locations. Although only “0’s” will be pro-
grammed, both “1’s” and “0’s” can be presented in
the data word. The only way to change a “0" to a
”1" is by ultraviolet light erasure.

The M2732A s in the programming mode when the
GVpp input is at 21V. A 0.1uF capacitor must be
placed across GVpp and ground to suppress spu-
rious voltage transients which may damage the
device. The data to be programmed is applied, 8
bits in parallel, to the data output pins. The levels
required for the address and data inputs are TTL.

When the address and data are stable, a 50ms,
active low, TTL program pulse is applied to the E
input. A program pulse must be applied at each
address location to be programmed. Any location
can be programmed at any time - either individually,
sequentially, or at random. The program pulse has
a maximum width of 55ms. The M2732A must not
be programmed with a DC signal applied to the E
input.

Programming of multiple M2732As in paralle! with
the same data can be easily accomplished due to
the simplicity of the programming requirements.
Inputs of the paralleled M2732As may be con-
nected together when they are programmed with
the same data. Alow level TTL pulse applied to the
E input programs the paralleled 2732As.

Program Inhibit

Programming of multiple M2732As in parallel with
different data is also easily accomplished. Except
for E, all like inputs (including GVep) of the parallel
M2732As may be common. A TTL level program

Table 3. Operating Modes

pulse applied to a M2732A's E input with GVpp at
21V will program that M2732A. A high level E input
inhibits the other M2732As from being pro-
grammed.

Program Verify

A verify should be performed on the programmed
bits to determine that they were correctly pro-
grammed. The verify is carried out with GVpp and
EatViL.

ERASURE OPERATION

The erasure characteristics of the M2732A are
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sunlight-
and certain types of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Research shows
that constant exposure to room level fluorescent
lighting could erase a typical M2732A in approxi-
mately 3 years, while it would take approximately
1 week to cause erasure when exposed to the
direct sunlight. If the M2732A is to be exposed to
these types of lighting conditions for extended pe-
riods of time, it is suggested that opaque labels be
put over the M2732A window to prevent uninten-
tional erasure.

The recommended erasure procedure for the
M2732A is exposure to shortwave ultraviolet light
which has a wavelength of 2537 A. The integrated
dose (i.e. UV intensity x exposure time) for erasure
should be a minimum of 15 W-sec/cm?. The era-
sure time with this dosage is approximately 15 to
20 minutes using an ultraviolet lamp with 12000
uW/ecm? power rating. The M2732A should be
placed within 2.5 cm of the lamp tubes during
erasure. Some lamps have a filter on their tubes
which should be removed before erasure.

Mode E GVep Vee Q0-Q7
Read Vi Vi Vce Data Out
Program VL Pulse Vep Vce Data In
Verify Vi Vi Vce Data Out
Program Inhibit ViH Vpep Vce Hi-Z
Standby ViH X Vee Hi-Z
Note: X = Vin or ViL.
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.45V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.45V

VA00827

Figure 4. AC Testing Load Circuit
1.3V
1N914
3.3KQ
DEVICE
UNDER O out
TEST T CL=100pF

C| includes JIG capacitance

VA00828

Table 4. Capacitance " (TaA=25°C, f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance (except GVep) Vin=0V 6 pF
Cint Input Capacitance (GVpe) Vin =0V 20 pF
Cour Output Capacitance Vout =0V 12 pF
Note: 1. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
AO-AT1 :) VALID X
[ tAVQV —*| tAXQX _’I‘_‘_
E Y /]
r toLQV —» le—tEHQZ ]
GVpp ] J
— tELQv —> le—tGHQZ >
Q0-Q7 DATA OUT )
VAQ0782
A7 L7 RETHONSON
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Table 5. Read Mode DC Characteristics ()

(TA=010 70 °C or —40t0 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)

Symbol Parameter Test Condition Value Unit
Min Max
[T} Input Leakage Current 0<Vin<Vee +10 pA
ILo Output Leakage Current Vourt = Vce +10 LA
lcc Supply Current E=Vi,G=Vy 125 mA
lcc1 | Supply Current (Standby) E=Vi, G=Vi 35 mA
Vi Input Low Voltage -0.1 0.8 \
ViH Input High Voltage 2 Vee + 1 Vv
Vo Output Low Voltage loL=2.1mA 0.45 Vv
Vou Output High Voltage lon = —400pA 2.4 \Y
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
Table 6. Read Mode AC Characteristics ()
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)
Test Condi 27324
i- - .
Symbol | Ait Parameter tion 2,20 blank, -25 3 -4 Unit
Min | Max | Min | Max | Min | Max | Min | Max
Address Validto Out- | E=Vi,
tavav tacc put Valid G=Vi 200 250 300 450 | ns
Chip Enable Low to a_
teLav tee Output Valid G=VL 200 250 300 450 | ns
Output Enable Low _
teLav toe to Output Valid E=Vi 100 100 150 150 [ ns
tevz® | tor |GEPEIADEHONT | Fovy | o |60 | 0 |60 | 0 [130] 0 [130| ns
tenaz @ | tor 8“&‘{;5{‘52‘29 High | E-v. | o |e0| o |60 | 0o [130] o [130] ns
Address Transition to E= ViL,
taxax fou Output Transition G=Vi 0 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
L— SGS-THOMSON 57
Y/ NICROELEGTROMIGS
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Table 7. Programming Mode DC Characteristics (")
(TA=25°C; Vcc =5V + 5%; Vpp =21V £ 0.5V)

Symbol Parameter Test Condition Min Max Units

Iu Input Leakage Current ViLSViNS Vi +10 A
lec Supply Current E=ViLG=Vy 125 mA
Ipp Program Current E=Vi,G=Vep 30 mA
Vi Input Low Voltage -0.1 0.8 \
ViH Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL=2.1mA 0.45 \
Vou Output High Voltage lon = —-400pA 2.4 \%

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep

Table 8. Programming Mode AC Characteristics (")

(TA=25°C; Vcc =5V £5%; Vpp =21V £ 0.5V)

Symbol Alt Parameter Test Condition Min Max Units
taveL tas ﬁgxress Valid to Chip Enable 2 us
taver tos Input Valid to Chip Enable Low us
tvPHEL toes Vpp High to Chip Enable Low us

tvpLivPL2 tPRT Vep Rise Time 50 ns

Chip Enable Program Pulse

tELEH trw Width 45 55 ms
Chip Enable High to Input Tran-

teHax toH sition 2 us
Chip Enable High to Vep Tran-

teHvPX toeH sition 2 us

tvpLEL tvr Vep Low to Chip Enable Low 2 us

teLav tov Chip Enable Low to Output E=ViLG=VL 9 us
Valid

tenaz tor (H:P%J Enable High to Output 0 130 ns
Chip Enable High to Address

terax W | Transition 0 ns

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

6/7
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Figure 6. Programming and Verify Modes AC Waveforms

AD—-AT T VALID
tAVEL '4— tEHAX
Q0-Q7 tl( DATA IN DATA OUT )
tQVEL e— tEHQX tEHQZ
GVpp j’ \ > tELQv |
tVPHEL fe— tEHVPX :
e —
E RN \ [
g —» tELEH le— [¢ tVPLEL -» E
: PROGRAM ——————»le—— VERIFY —»
VA00783
ORDERING INFORMATION SCHEME
Example: M2732A 2 F 1
Speed and Vcc Tolerance [ | Package | [ Temperature Range
-2 200 ns, 5V #5% F FDIP24W 1 0to70°C
blank 250 ns, 5V £5% 6 —40t085°C
-3 300 ns, 5V 5%
-4 450 ns, 5V £5%
-20 200 ns, 5V +10%
-25 250 ns, 5V £10%

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

o7
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M2764A

NMOS 64K (8K x 8) UV EPROM

» FAST ACCESS TIME: 180ns

= EXTENDED TEMPERATURE RANGE

= SINGLE 5V SUPPLY VOLTAGE

= | OW STANDBY CURRENT: 35mA max

= TTLCOMPATIBLE DURING READ and PROGRAM
= FAST PROGRAMMING ALGORITHM

= ELECTRONIC SIGNATURE

= PROGRAMMING VOLTAGE: 12V

DESCRIPTION

The M2764A is a 65,536 bit UV erasable and
electrically programmable memory EPROM. It is
organized as 8,192 words by 8 bits.

The M27C64A is housed in a 28 pin Window Ce-
ramic Frit-Seal Dual-in-Line package. The trans-
parent lid allows the user to expose the chip to

FDIP28W (F)

Figure 1. Logic Diagram

ultraviolet light to erase the bit pattern. A new Vee Vep
pattern can then be written to the device by follow-
ing the programming procedure. | ‘
13 8
Ao-m2 (> ao-a7
=] a
Table 1. Signal Names M2764A
AO-A12 Address Inputs E s
Q0-Q7 Data Outputs G —(g
E Chip Enable
G Output Enable
— V.
P Program SS VA007768
Vep Program Supply
Vee Supply Voltage
Vss Ground
August 1993 1/8
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to70 oG
grade 6 —40to 85

Teias Temperature Under Bias grade 1 -101t0 80 oc
grade 6 -50t0 95

Tsta Storage Temperature —65to0 125 °C

Vio Input or Output Voltages -0.6t06.5 Vv

Vee Supply Voltage -0.6t06.5 \

Vag A9 Voltage —0.6t013.5 \

Vep Program Supply —0.6to0 14 \

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permmanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification i1s not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

Figure 2. DIP Pin Connections

Vep 01 N 280 Vee
A120 2 270 P

A703 26 1 NC
A6 I 4 25 1 A8
A505 24 1 A9
A4l 6 230 AN
A3l 7 220G

A20 8 M2764A 21 01 A10
A1 09 200 E

A0DO 10 19 0 Q7
Qoqg 1 18 1 Q6
Q1 Q12 17 B Q5
Q2013 16 1 Q4
Vssl: 14 150 Q3

VA00777

Warning: NC = No Connection.

DEVICE OPERATION

The seven modes of operations of the M2764A are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on A9
for Electronic Signature.

2/8 .
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Read Mode

The M2764A has two control functions, both of
which must be logically satisfied in_order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection.

Assuming that the addresses are stable, address
access time (tavav) is equal to the delay from E to
output (teLqv). Data is available at the outputs after
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-teLav.

Standby Mode

The M2764A has a standby mode which reduces
the maximum active power current from 75mA to
35mA. The M2764A is placed in the standby mode
by applying a TTL high signal to the E input When
in the standby mode, the outputs are in a high
impedance state, independent of the G input.

Two Line Output Control

Because EPROMSs are usually used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
n’llemory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.
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DEVICE OPERATION (cont'd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus.

This ensures that all deselected memory devices
are in their low power standby mode and that the
output pins are only active when data is desired
from a particular memory device.

System Considerations

The power switching characteristics of fast
EPROMs require careful decoupling of the devices.
The supply current, Icc, has three segments that
are of interest to the system designer: the standby
current level, the active current level, and transient
current peaks that are produced by the falling and
rising edges of E. The magnitude of the transient
current peaks is dependent on the capacitive and
inductive loading of the device at the output. The
associated transient voltage peaks can be sup-
pressed by complying with the two line output
control and by properly selected decoupling capac-
itors. Itis recommended that a 1uF ceramic capac-
itor be used on every device between Vcc and Vss.
This should be a high frequency capacitor of low

Table 3. Operating Modes

inherent inductance and should be placed as close
to the device as possible. In addition, a 4.7uF bulk
electrolytic capacitor should be used between Vcc
and Vss for every eight devices. The bulk capacitor
should be located near the power supply connec-
tion point. The purpose of the bulk capacitor is to
overcome the voltage drop caused by the inductive
effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M2764A are in the “1" state.
Data is introduced by selectively programming "0s"
into the desired bit locations. Although only “0s” will
be programmed, both “1s” and “0s” can be present
in the data word. The only way to change a “0" to
a”1" is by ultraviolet light erasure.

The M2764A is in the programming mode when
Vep input is at 12.5V and E and P are at TTL low.
The data to be programmed is applied, 8 bits in
parallel, to the data output pins. The levels required
for the address and data inputs are TTL.

Fast Programming Algorithm

Fast Programming Algorithm rapidly programs
M2764A EPROMs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also ensured
as the incremental program margin of each byte is
continually monitored to determine when it has

Mode E G P A9 Vep Qo0 -Q7
Read Vi Vi ViH X Vee Data Out
Output Disable ViL ViH Vin X Vce Hi-Z
Program Vi Vin Vi Pulse X Vep Data In
Verify ViL Vi Vi X Vep Data Out
Program Inhibit ViH X X X Vpp Hi-Z
Standby Viy X X X Vco Hi-Z
Electronic Signature Vi Vi ViH Vip Vee Codes Out
Note: X = Vi or Vi, Vio = 12V + 0.5%.
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Qi Qo Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 20h
Device Code ViH 0 0 0 0 1 0 0 0 08h
Ly 263 THOMSON 2
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 13V
Input Pulse Voltages 0.45V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V INo14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O out
/=~ 2.0v TEST RN
----- 0.8V
0.45V
VAOOB27 CL includes JIG capacitance
VA00828
Table 5. Capacitance () (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vour = 0V 12 pF

Note: 1. Sampled only, not 100% tested.

Figure 5. Read Mode AC Waveforms

! !
AD-A12 x VALID X
tAXQX —’1—

tAVQV —¥ N

3 _\\ 2

tGLQV  —» e tEHQZ —»
- s

tELQV > [ tGHQZ —¥
Q0-Q7 DATA OUT /—Hi;z
VA00778

e Ly S THOMSON

210




M2764A

Table 6. Read Mode DC Characteristics (")
(TA=0to 70 °C or —40 to 85 °C; Vcc =5V + 5% or 5V £ 10%,; Vep = Vce)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0<ViNn<Vce +10 pA
o Output Leakage Current Vout = Vee +10 HA
lcc Supply Current E=Vi,G=VyL 75 mA

lcct Supply Current (Standby) E=Vu 35 mA
lpp Program Current Vpep = Vce 5 mA
ViL Input Low Voltage -0.1 0.8 \
ViH Input High Voltage 2 Vee + 1 Vv
VoL Output Low Voltage loL = 2.1mA 0.45 \
Von Output High Voltage loH = —400pA 2.4 \Y

Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.

Table 7A. Read Mode AC Characteristics ( .
(Ta=0to 70 °C or—40 to 85 °C; Vcc = 5V + 5% or 5V £ 10%; Vep = Vce)

Test M2764A _
Symbol | Alt Parameter Condition 1 -2,-20 blank, -25 Unit
_ Min Max Min Max Min Max
twav | tac | oot el 1o T 180 200 250 | ns
oy | tee | o mvatn G=Vi 180 200 250 | ns
tarav | toe (L);}vptu; gﬂtapblfValid E=Vu 65 75 100 ns
tenaz @ | tor ghg’u’f;jb,f_;igh G=Vi 0 55 0 55 0 60 ns
taraz @ | tor S;‘;ﬁ‘:; %"lf}g'j Hiz E=vo | o | 55 | o | 55 | o | 60 | ns
wox | o | Qe Tanton | Sth | O 0 0 e

Table 7B. Read Mode AC Characteristics ("
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)

Test M2764A
Symbol | Alt Parameter Condition 3 4 Unit
Min Max Min Max
Address Valid to E=Vi,
tavav | tacc Output Valid G=V| 300 450 ns
Chip Enable Low s
teLav tce | 40 Output Valid G=Vi 300 450 ns
Output Enable =_
tatav | 10E | | o to Qutput Valid E=Vi, 120 150 ns
@ Chip Enable High a_
tenaz or |45 Output Hi-Z G=Vi 0 105 0 130 ns
() Output Enable =_
taHaz tor High to Output Hi-Z E=ViL 0 105 0 130 ns
Address Transition E=Vu,
taxax | toH | 45 Output Transition G=Vi 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. Sampled only, not 100% tested.
7 SGS-THOMSON 5/8
Y/ MICROELECTRONIGE
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Table 8. Programming Mode DC Characteristics ("
(Ta=25°C; Vcc =6V £ 0.25V; Vpp = 12.5V £ 0.3V)

Symbol Parameter Test Condition Min Max Units
Iu Input Leakage Current ViL<VINS Vi +10 HA
lec Supply Current 75 mA
Ipp Program Current E=VL 50 mA
Vi Input Low Voltage -0.1 0.8 Vv
ViH Input High Voltage 2 Vee + 1 Vv

VoL Output Low Voltage loL=2.1mA 0.45 \'
VoH Output High Voltage lon = —400pA 2.4 \"
VA9 A9 Voltage 1.5 12.5 \

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

Table 9. Programming Mode AC Characteristics (")
(Ta =25 °C; Vcc =6V £ 0.25V; Vpp = 12.5V £ 0.3V)

Symbol Alt Parameter Test Condition Min Max Units
taveL tas Address Valid to Program Low 2 us
tavpL tos Input Valid to Program Low 2 us
tvPHPL tvps Vep High to Program Low 2 us
tveHPL tves | Vec High to Program Low 2 us
teLpL tees E:\;'/D Enable Low to Program 2 us
tPLPH tew Program Pulse Width (Initial) Note 2 0.95 1.05 ms
teen | torw gPr'gr%')am Pulse Width (Overpro- Note 3 2.85 78.75 ms
terax ton ggggram High to Input Transi- 2 us
taxat toes Ianbp:gtLT;rve\a,nsmon to Output En- 2 us
tolav toe \C/)auI}SUt Enable Low to Output 150 ns

tanaz @ torp gil.“zpm Enable High to Output 0 130 ns

Output Enable High to Address
taHax tan Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. The Initial Program Pulse width tolerance is 1 ms + 5%.
3. The length of the Over-program Pulse vanes from 2.85 ms to 78.95 ms, depending of the multiplication value of the iteration counter.
4. Sampled only, not 100% tested.

6/8 ﬂ SGS-THOMSON

MICROELECTRONICS
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Figure 6. Programming and Verify Modes AC Waveforms

AO—A12 :) VALID
e tAVPL
Q0-07 — DATA IN DATA OUT
le-tQVPL) thax |
Vep 4 —»{tGLQV fe—
VPHPL [ tGHQZ
Vee  __/
—»| tVCHPL [— {GHAX :
£ N |
e tELPL -» :
g \ o taxeL f—
—! {PLPH L— |
PROGRAM rie VERIFY n

VA0D779

Figure 7. Fast Programming Flowchart

Voo = BV, Vpp = 12.5V

P=1ms Pulse '

++Addr
YES
P=3ms Pulse by n

Vec = 5V Vpp = 5V
Check all bytes

NO

VA00775
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DEVICE OPERATION (cont'd)

been successfully programmed. A flowchart of the
M2764A Fast Programming Algorithm is shown on
the last page. The Fast Programming Algorithm
utilizes two different pulse types: initial and over-
program.

The duration of the initial P pulse(s) is 1ms, which
willthen be followed by a longer overprogram pulse
of length 3ms by n (n is equal to the number of the
initial one millisecond pulses applied to a particular
M2764A location), before a correct verify occurs.
Up to 25 one-millisecond pulses per byte are pro-
vided for before the overprogram pulse is applied.

The entire sequence of program pulses and byte
verifications is performed at Vcc = 6V and Vpp =
12.5V. When the Fast Programming cycle has been
completed, all bytes should be compared to the
original data with Vcc = 5V and Vpp = 5V.

Program Inhibit

Programming of multiple M2764A in parallel with
different data is also easily accomplished. Except
for E, all like inputs (including G) of the parallel
M2764A may be common. ATTL low pulse applied
to a M2764A's E input, with Vpp_at 12.5V, will
program that M2764A. A high level E input inhibits
the other M2764As from being programmed.

7/8
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Program Verify

A verify should be performed on the programmed
bits to determine that they were correctly pro-
grammed. The verify is accomplished with G = Vi,
E=ViL, P =ViHand Vpp = 12.5V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functionalin the 25°C +5°C ambient
temperature range that is required when program-
ming the M2764A.

To activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 of the
M2764A. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line A0 from VL to Vin. All other address lines
must be held at ViL during Electronic Signature
mode. Byte 0 (A0 = Vi) represents the manufac-
turer code and byte 1 (AO = V1) the device identifier
code. For the SGS-THOMSON M2764A, these two
identifier bytes are given below.

ORDERING INFORMATION SCHEME

ERASURE OPERATION (applies to UV EPPROM)

The erasure characteristic of the M2764A is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M2764A in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M2764A is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque labels be put over the M2764A window to
prevent unintentional erasure. The recommended
erasure procedure for the M2764A is exposure to
short wave ultraviolet light which has wavelength
2537 A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultravi-
olet lamp with 12000 pW/cm? power rating. The
M2764A should be placed within 2.5 cm (1 inch) of
the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

Example: M2764A -1 F 1
Speed and Vcc Tolerance | | Package l Temperature Range
-1 180 ns, 5V 5% FDIP28W 1 0to70°

-2 200 ns, 5V 5%
250 ns, 5V +5%
-3 300 ns, 5V 5%
-4 450 ns, 5V 5%
-20 200 ns, 5V £10%
-25 250 ns, 5V +10%

6 —40to 85 °C

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

8/8 K
by £53;THOMSON
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M27128A

NMOS 128K (16K x 8) UV EPROM -

® FAST ACCESS TIME: 200ns

= EXTENDED TEMPERATURE RANGE
= SINGLE 5 V SUPPLY VOLTAGE

= | OW STANDBY CURRENT: 40mA max

= TTL COMPATIBLE DURING READ and
PROGRAM

= FAST PROGRAMMING ALGORITHM
= ELECTRONIC SIGNATURE
= PROGRAMMING VOLTAGE: 12V

DESCRIPTION

The M27128A is a 131,072 bit UV erasable and
electrically programmable memory EPROM. It is
organized as 16,384 words by 8 bits.

The M27128A is housed in a 28 Pin Window Ce-
ramic Frit-Seal Dual-in-Line package. The trans-
parent lid allows the user to expose the chip to

FDIP28W (F)

Figure 1. Logic Diagram

ultraviolet light to erase the bit pattern. A new Vee  Vep
pattern can then be written to the device by follow-
ing the programming procedure. i ‘
14 8
AO—A13 i{) (#:} Q0-Q7

Table 1. Signal Names P —q wm27128A

AO-A13 Address Inputs E —(

Qo0-Q7 Data Outputs G —d

E Chip Enable

G Output Enable

P Program Yss VA007698

Vep Program Supply

Vee Supply Voltage

Vss Ground
August 1993 1/8
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

TA Ambient Operating Temperature grade 1 Oto 70 oG
grade 6 —40 to 85

Teias Temperature Under Bias grade 1 —10to 80 oG
grade 6 ~-50 to 95

Tsta Storage Temperature -65to 125 °C

Vio Input or Output Voltages -0.6 10 6.25 Vv

Vee Supply Voltage —0.6 t0 6.25 \

Vag A9 Voltage -0.6t0 13.5 \

Vep Program Supply -0.6to 14 Vv

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

Figure 2. DIP Pin Connections

Vep [ 1 -/ 28 1 Vee
A120 2 270 P

A703 26 1 A13
A6l 4 250 A8
A50 5 24 1 A9
A4l 6 23 f A1
A3 7 220G

A2 8 MZ7128A 21 0 A10
A1 9 200 E

AOO 10 19 p Q7
Qo 1 18 [ Q6
Q1 Q12 17 P Q5
Q2013 16 1 Q4
Vss [ 14 15 1 Q3

VA00770

Warning: NC = No Connection.

DEVICE OPERATION

The seven modes of operation of the M27128A are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on A9
for Electronic Signature.

2/8 o
o7 3NN
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Read Mode

The M27128A has two control functions, both of
which must be logically satisfied in_order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection.

Assuming that the addresses are stable, address
access time (tavav) is equal to the delay from E to
output (teLav). Data is available at the outputs after
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-teLav.

Standby Mode

The M27128A has a standby mode which reduces
the maximum active power current from 85maA to
40mA. The M27128A s placed in the standby mode
by applying a TTL high signal to the E input. When
in the standby mode, the outputs are in a high
impedance state, independent of the G input.

Two Line Output Control

Because EPROMSs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.




M27128A

DEVICE OPERATION (cont'd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus.

This ensures that all deselected memory devices
are in their low power standby mode and that the
output pins are only active when data is required
from a particular memory device.

System Considerations

The power switching characteristics of fast
EPROMSs require careful decoupling of the devices.
The supply current, Icc, has three segments that
are of interest to the system designer: the standby
current level, the active current level, and transient
current peaks that are produced by the falling and
rising edges of E. The magnitude of this transient
current peaks is dependent on the capacitive and
inductive loading of the device at the output. The
associated transient voltage peaks can be sup-
pressed by complying with the two line output
control and by properly selected decoupling capac-
itors. It is recommended that a 1uF ceramic capac-
itor be used on every device between Vcc and Vss.
This should be a high frequency capacitor of low

Table 3. Operating Modes

inherent inductance and should be placed as close
to the device as possible. In addition, a 4.7uF bulk
electrolytic capacitor should be used between Vcc
and GND for every eight devices. The bulk capac-
itor should be located near the power supply con-
nection point. The purpose of the bulk capacitor is
to overcome the voltage drop caused by the induc-
tive effects of PCB traces.

Programming

When delivered (and after each erasure for UV
EPPROM), all bits of the M27128A are in the “1"
state. Data is introduced by selectively program-
ming "0s" into the desired bit locations. Although
only “0s” will be programmed, both “1s” and “0s”
can be present in the data word. The only way to
change a “0" to a "1" is by ultraviolet light erasure.

The M27128A is in the programming mode when
Vep input is at 12.5V and E and P are at TTL low.
The data to be programmed is applied 8 bits in
parallel, to the data output pins. The levels required
for the address and data inputs are TTL.

Fast Programming Algorithm

Fast Programming Algorithm rapidly programs
M27128A EPROMs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also ensured
as the incremental program margin of each byte is

Mode E G P A9 Vep Qo0-Q7
Read Vie Vi Vi X Vee Data Out
Output Disable Vi ViH ViH X Vce Hi-Z
Program ViL ViH Vi Pulse X Vpp Data In
Verify Vi ViL VH X Vpp Data Out
Program Inhibit Vi X X X Vep Hi-Z
Standby ViH X X X Vce Hi-Z
Electronic Signature Vi Vi ViH Vip Vce Codes Out
Note: X = Vi or Vi, Vip = 12V £ 0.5%.
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer's Code ViL 0 0 1 0 0 0 0 0 20h
Device Code Vi 1 0 0 1 0 0 1 89h
o7 SN 2
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 1.3v
Input Pulse Voltages 0.45V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V INo14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
. 3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2 4y UNDER O out
TEST e  CL =100pF
0.45V
VAQOB27 C| includes JIG capacitance
VAQ0828
Table 5. Capacitance () (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin =0V = 6 pF
Cour Output Capacitance Vour =0V = 12 pF

Note: 1. Sampled only, not 100% tested.

Figure 5. Read Mode AC Waveforms

AD—-A13 * VALID *

|‘__‘ tAVQV —*> tAXQX "l—“_

E —\
tCLQV —» = tEHQZ —»
L= =
[ tELQV —¥ [ tGHQZ —»
Q0-Q7 DATA OUT /——ﬂ
VA0D771
e Lyy S THOMSON
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Table 6. Read Mode DC Characteristics (1)

(TA=01t0 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vpp = Vce)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0<Vin<Vee +10 pHA
Lo Output Leakage Current Vour = Vece +10 HA
lcc Supply Current E=Vi,G=Vy 75 mA
lcct Supply Current (Standby) E=Vn 35 mA
lpp Program Current Vpp = Vee 5 mA
Vi Input Low Voltage -0.1 0.8 \
ViH Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL=2.1mA = 0.45 \
VoH Output High Voltage lon = —400pA 24 \"
Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep.
Table 7. Read Mode AC Characteristics (")
(TA=0t0 70 °C or -40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vcc)
TestC M27128A
st Con- .
Symbol | Alt Parameter dition -2,-20 blank, -25 -3,-30 4 Unit
Min | Max | Min | Max | Min | Max | Min | Max
twov | tace [AGoss VAl o Out- | =V 200 250 300 450 | ns
Chip Enable Low to -y
teLav tce Output Valid G=ViL 200 250 300 450 ns
Output Enable Low _
teLav toe to Output Valid E=VyL 75 100 120 150 ns
@ Chip Enable High to a_
teHaz tor Output Hi-Z G=Vi 0 55 0 60 0 105 0 130 ns
teraz @ | tor 8“6"&;;5{"3?_'; High | E=vy | o | 55| o |60 | o [105] o |130] ns
Address Transitionto | E= Vi,
taxax toH | 5tput Transition G=Vi 0 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. Sampled only, not 100% tested.
Lyzy SGS-THOMSON 5/8
Y/ TCROELECTRONICS
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Table 8. Programming Mode DC Characteristics (1)
(Ta=25°C; Vcc =6V £ 0.25V; Vpp = 12.5V + 0.3V)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current ViLSVINSViH +10 pA
lcc Supply Current 100 mA
lpp Program Current E= Vi 50 mA
ViL Input Low Voltage -0.1 0.8 \'
Vin Input High Voltage 2 Vce + 1 \

VoL Output Low Voltage lor=2.1mA 0.45 \
Vou Output High Voltage lon = —400pA 24 \Y
Vio A9 Voltage 11.5 12.5 \Y

Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.

Table 9. Programming Mode AC Characteristics ()
(Ta=25°C; Vcc =6V +0.25V; Vpp = 12.5V £ 0.3V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvpHPL tves | Vep High to Program Low 2 us
tveHPL tves Vcc High to Program Low 2 us
teLpL tees 53»'4'/) Enable Low to Program 2 us
teLPH trw Program Pulse Width (Initial) Note 2 0.95 1.05 ms
teLpH topw gplfgrgrlgam Pulse Width (Overpro- Note 3 2.85 78.75 ms
trHox ton Eéggram High to Input Transi- 2 us
taxaL toes glb;?gtllrve‘alnsmon to Output En- 5 us

Output Enable Low to
teLav toe Output Valid 150 ns
taraz torp 8ﬂ:g‘d: Egazble High to 0 130 ns
Output Enable High to
taHAx taH Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Veep.
2. The Inttial Program Pulse width tolerance I1s 1 ms * 5%.
3. The length of the Over-program Pulse varies from 2.85 ms to 78.95 ms, depending on the multiplication value of the iteration counter.
4. Sampled only, not 100% tested.

6/8 -
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Figure 6. Programming and Verify Modes AC Waveforms

A0-A13 ) VALID X
ket AVPL
Q0-Q7 — DATA IN DATA OUT
«tQVPL tPHQX
Vpp _ —>{{GLQV —
—»{ tVPHPL (e— tGHQZ
Voo __/
“—»| tVCHPL fe— tGHAX :
£ N |
e tELPL->]
B %_ QXGL |e—
, —> tPLPH .
g |
: PROGRAM VERIFY ——!

VADO772

Figure 7. Programming Flowchart

VCC = 6V, Vpp = 12.5V

P=1ms Pulse '

| ++Addr |
YES
P=3ms Pulse by n|

Vee = SV Vpp = SV
Check all bytes

NO

VA0Q775
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DEVICE OPERATION (cont'd)

continually monitored to determine when it has
been successfully programmed. A flowchart of the
M27128A Fast Programming Algorithm is shown
on the last page. The Fast Programming Algorithm
utilizes two different pulse types: initial and over-
program.

The duration of the initial P pulse(s) is 1ms, which
willthen be followed by a longer overprogram pulse
of length 3ms by n (n is equal to the number of the
initial one millisecond pulses applied to a particular
M27128A location), before a correct verify occurs.
Up to 25 one-millisecond pulses per byte are pro-
vided for before the over program pulse is applied.

The entire sequence of program pulses and byte
verifications is performed at Vcc = 6V and Vpp =
12.5V. When the Fast Programming cycle has been
completed, all bytes should be compared to the
original data with Vcc =5 and Vpp = 5V.

Program Inhibit

Programming of multiple M27128A’s in parallel with
different data is also easily accomplished. Except
for E, all like inputs (including G) of the parallel
M27128A may be common. A TTL low pulse ap-
plied to a M27128A’s E input, with Vpp = 12.5V, will
program that M27128A. A high level E input inhibits
the other M27128As from being programmed.

SGS-THOMSON 7/8
MICROELECTRORIGS
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Program Verify

A verify should be performed on the programmed
bits to determine that they were correctly pro-
grammed. The verify is accomplished with G = Vi,
E =V, P =ViHand Vpp at 12.5V.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functional in the25°C + 5°C ambient
temperature range that is required when program-
ming the M27128A.

To activate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 of the
M27128A. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line A0 from Vi to Vin. All other address lines
must be held at ViL during Electronic Signature
mode. Byte 0 (AO = VL) represents the manufac-
turer code and byte 1 (A0 = Vi) the device identifier
code. For the SGS-THOMSON M27128A, these
two identifier bytes are given below.

ORDERING INFORMATION SCHEME

Example: M27128A

I 1

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristic of the M27128A is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27128A in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M27128A is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque labels be put over the M27128A window to
prevent unintentional erasure. The recommended
erasure procedure for the M27128A is exposure to
short wave ultraviolet light which has wavelength
2537 A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultravi-
olet lamp with 12000 pW/cm? power rating. The
M27128A should be placed within 2.5cm (1 inch)
of the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

2 F 1

Speed and Vcc Tolerance ] I

Package | I Temperature Range

-2 200 ns, 5V +5%
blank 250 ns, 5V £ 5%
-3 300 ns, 5V £ 5%
-4 450 ns, 5V £ 5%
-20 200 ns, 5V + 10%
-25 250 ns, 5V + 10%
-30 300 ns, 5V + 10%

FDIP28W 1 0to70°C
6 —40t085°C

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

8/8 -
Lyy §58;THOMSON
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£71® %&@%@E&g%&&?@% M27256

NMOS 256K (32K x 8) UV EPROM

s FAST ACCESS TIME: 170ns

= EXTENDED TEMPERATURE RANGE
= SINGLE 5V SUPPLY VOLTAGE

= LOW STANDBY CURRENT: 40mA max Q

= TTL COMPATIBLE DURING READ and
PROGRAM 28

» FAST PROGRAMMING ALGORITHM
= ELECTRONIC SIGNATURE
s PROGRAMMING VOLTAGE: 12V

1
FDIP28W (F)

DESCRIPTION

The M27256 is a 262,144 bit UV erasable and
electrically programmable memory EPROM. 1t is
organized as 32.768 words by 8 bits.

The M27256 is housed in a 28 pin Window Ceramic T igure 1. Logic Diagram
Frit-Seal Dual-in-Line package. The transparent lid
allows the user toexpose the chip to ultraviolet light
to erase the bit pattern. A new pattern can then be
written to the device by following the programming
procedure

Vcc Ve

(¢)]
(o]

AO—A14 Q;b Q0-Q7

M27256
Table 1. Signal Names T
A0 -A14 Address Inputs —
G —g
Qo0 -Q7 Data Outputs
E Chip Enable
G Output Enable S
VAQ07678
Vep Program Supply
Vee Supply Voltage
Vss Ground
August 1993 ‘ 1/8
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to70 oG
grade 6 —40t0 85

Teias Temperature Under Bias grade 1 -10t0 80 °c
grade 6 -50 to 95

Tsta Storage Temperature —65 to 125 °C

Vio Input or Output Voltages -0.6106.25 \

Vce Supply Voltage -0.6 10 6.25 \

Vag VA9 Voltage -0.6t0 13.5 \4

Vep Program Supply -0.6t0 14 \

Note: Except for the rating "Operating Temperature Range®, stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification i1s not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

Figure 2. DIP Pin Connections

Vpp[ 1 14 28 01 Vee
a2 2 27 01 AT4
a7l 3 26 [ A13
A6 0 4 25 11 A8
A5 5 24 1 A9
A4 6 23 0 A1
A3l 7 220G

r2tds M27296 51 b aro
R 200 E

A0 T 10 19 [ Q7
Qo 11 18 1 06
ot 12 17 b a5
Q2113 16 [ Q4
Vs 1] 14 15 11 Q3

VA00768
DEVICE OPERATION

The eight modes of operations of the M27256 are
listed in the Operating Modes Table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for Vpp and 12V on A9
for Electronic Signature.

218 .
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Read Mode

The M27256 has two control functions, both of
which must be logically satisfied in_order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, address access time (tavav) is
equal to the delay from E to output (teLqv). Data_is
available at the outputs after the falling edge of G,
assuming that E has been low and the addresses
have been stable for at least tavav-taLav.

Standby Mode

The M27256 has a standby mode which reduces
the maximum active power current from 100mA to
40mA. The M27256 is placed in the standby mode
by applying a TTL high signal to the E input. When
in the standby mode, the outputs are in a high
impedance state, independent of the G input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, this product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.
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DEVICE OPERATION (contd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus.

This ensures that all deselected memory devices
are in their low power standby mode and that the
output pins are only active when data is required
from a particular memory device.

System Considerations

The power switching characteristics of fast
EPROMs require careful decoupling of the devices.
The supply current, lcc, has three segments that
are of interest to the system designer : the standby
current level, the active current level, and transient
current peaks that are produced by the falling and
rising edges of E. The magnitude of the transient
current peaks is dependent on the capacitive and
inductive loading of the device at the output. The
associated transient voltage peaks can be sup-
pressed by complying with the two line output
control and by properly selected decoupling capac-
itors. Itis recommended that a 1F ceramic capac-
itor be used on every device between Vcc and Vss.
This should be a high frequency capacitor of low
inherent inductance and should be placed as close
to the device as possible. In addition, a 4.7uF bulk
electrolytic capacitors should be used between Vcc
and Vss for every eight devices. The bulk capacitor

Table 3. Operating Modes

should be located near the power supply connec-
tion point. The purpose of the bulk capacitor is to
overcome the voltage drop caused by the inductive
effects of PCB traces.

Programmain

When delivered, (and after each erasure for UV
EPROM), all bits of the M27256 are in the “1" state.
Data is introduced by selectively programming "0s"
into the desired bit locations. Although only “0s” will
be programmed, both “1s” and “0s” can be present
in the data word. The only way to change a “0" to
a ™" is by ultraviolet light erasure. The M27256 is
in the programming mode when Vpp input is at
12.5V and E is at TTL low. The data to be pro-
grammed is applied 8 bits in parallel to the data
output pins. The levels required for the address and
data inputs are TTL.

Fast Programming Algorithm

Fast Programming Algorithm rapidly programs
M27256 EPROMs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also ensured
as the incremental program margin of each byte is
continually monitored to determine when it has
been successfully programmed. A flowchart of the
M27256 Fast Programming Algorithm is shown on
the Flowchart. The Fast Programming Algorithm
utilizes two different pulse types : initial and over-
program. The duration of the initial E pulse(s) is
1ms, which will then be followed by a longer over-
program pulse of length 3ns by n (n is equal to the
number of the initial one millisecond pulses applied

Mode E G A9 Vpp Q0 -Q7
Read Vie ViL X Vee Data Out
Output Disable ViL ViH X Vee Hi-Z
Program ViL Pulse Vi X Vpp Data In
Verify ViH Vi X Vpep Data Out
Optional Verify Vi Vi X Vpp Data Out
Program Inhibit Viy ViH X Vep Hi-Z
Standby Viy X X Vee Hi-Z
Electronic Signature ViL ViL Vio Vee Codes
Note: X = Vi or Vi, Vip = 12V + 0.5%.
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer's Code ViL 0 0 1 0 0 0 0 0 20h
Device Code Vin 0 0 0 0 0 1 0 0 04h
&y7 RERTHOMSON =
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 1.3V
Input Pulse Voltages 0.45V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V IN914
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
5 4V UNDER o out
TEST T C_=100pF
0.45V
VA0OB27 C| includes JIG capacitance
VAQ0828
Table 5. Capacitance () (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
CiN Input Capacitance Vin =0V 6 pF
Cout Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested
Figure 5. Read Mode AC Waveforms
) !
AD—A14 X VALID X
l‘— tAVQV — ¥ tAXQX —J—‘—
£ -\ ————]
toLQv — l—tEHQZ ]
tELQV > l‘— tGHQZ —>
Hi-Z
Q0-Q7 DATA OUT )_
VA00758
4/8 r SGS-THOMSON
Y/ CROELEGTRONIGS
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Table 6. Read Mode DC Characteristics (")
(Ta =010 70 °C or—40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vpp = Vce)

Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current 0<Vin<Vee +10 pA
Lo Output Leakage Current Vour = Vee +10 pA
lcc Supply Current E=Vi,G=Vui 100 mA
lcct Supply Current (Standby) E=VH 40 mA
Ipp Program Current Vep = Vce 5 mA
Vi Input Low Voltage -0.1 0.8 \
Vin Input High Voltage 2 Vce + 1 \
VoL QOutput Low Voltage loL =2.1mA 0.45 Vv
VoH Output High Voltage lon = —400pA 2.4 \
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Veep.
Table 7A. Read Mode AC Characteristics (")
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)
. M27256
Symbol | Alt Parameter Testﬁ((:)gndl- -1 2,-20 blank, -25 Unit
Min Max Min Max Min Max
Address Valid to E=Vy,
tavav | tacc Output Valid G=V 170 200 250 ns
Chip Enable Low B
teLav tce to Output Valid G=Vi 170 200 250 ns
taov | toe | Do gﬂ?&? Valid E=ViL 70 75 100 | ns
tenaz @ | tor ghg’u'f;u"’;b,[ﬁ_;'gh G=VL 0 35 0 55 0 60 | ns
tonaz @ | tor Si‘gﬁ‘t’; %”jg'ti Hiz E=Vi o | 5| o | 55 | o | 60 | ns
Address Transition E= Vi,
taxox tor to Output Transition G=ViL 0 0 0 ns
Table 7B. Read Mode AC Characteristics (")
(Ta =010 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%,; Vep = Vcc)
. M27256
Symbol | Alt Parameter Test Condi- > ” Unit
Min Max Min Max
Address Valid to E=Vy,
tavav | tacc Output Valid G=V, 300 450 ns
teav | tee ghg’u'g‘uﬁb\'/’;l'ifw G=ViL 300 450 ns
Output Enable =_
tetav | 10 | | o't Output Valid E=Vu, 120 150 ns
tenaz @ | tor ?oh‘opu'f;jb,lﬁ_;'gh G=Vi 0 105 0 130 ns
taroz @ | tor | APt EREDe E=Vi 0 105 0 130 ns
Address Transition E=Vu,
taxax | toH | 45 Output Transition G=Vi 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
2. Sampled only, not 100% tested.
‘_YI SGS-THOMSON 5/8
MICROELECTRONICS
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Table 8. Programming Mode DC Characteristics (")
(TA=25°C; Vcc =6V +0.25V; Vpp = 12.5V £ 0.3V)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current ViLSViNEVH +10 LA
lcc Supply Current 100 mA
lep Program Current E=Vu 50 mA
Vi Input Low Voltage -0.1 0.8 \
ViH Input High Voltage 2 Vee + 1 \

VoL Output Low Voltage loL=2.1mA 0.45 \Y
Vou Output High Voltage lon = —400pA 24 Vv
Vip A9 Voltage 1.5 12.5 \Y

Note. 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.

Table 9. Programming Mode AC Characteristics ()
(TA=25°C; Vcc =6V +£0.25V; Vpp = 12.5V £ 0.3V)

Symbol Alt Parameter Test Condition Min Max Unit
. A |
tavEL tas {_\gvciress Valid to Chip Enable 2 us
taver tos Input Valid to Chip Enable Low 2 us
tvPHEL tves | Vpp High to Chip Enable Low 2 us
tveHEL tves Vcc High to Chip Enable Low 2 us
Chip Enable Program Pulse
teLen tew Width (Initial) Note 2 0.95 1.05 ms
teen | toew %?&ﬁh'z(’g‘?éfp’:;‘é?;fnr;‘ Pulse Note 3 2.85 78.75 ms
Chip Enable High to Input Tran-
teHax tou sition 2 us
taxal toes gmgtllrv%nsmon to Output En- 5 us
taLav toe 83:’;3} s;ﬁg le Lowto 150 ns
taHaz @ torp 85:33: 52§ble Lowto 0 130 ns
Output Enable High to
taHAx W | Address Transition 0 ns

Notes. 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep.
2. The Initial Program Pulse width tolerance is 1 ms * 5%.
3 The length of the Over-program Pulse varies from 2.85 ms to 78.95 ms, depending on the muiltiplication value of the iteration counter.
4. Sampled only, not 100% tested.

6/8 .
L7 S8R
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Figure 6. Programming and Verify Modes AC Waveforms

—

PROGRAM —————»«——— VERIFY ——»

AO—A14 :% VALID X
tAVEL
Q0-Q7 DATA IN DATA OUT
»—te— tEHQX

Vep _{/ —»tGLQV [e—
tVPHEL fe— tGHQZ

Vee 4
tVCHEL fe— tGHAX :

E N__ tQXGL fe—
—>{ tELEH 5

|\—- !

VA00759

Figure 7. Programming Flowchart

Vee = 6V, Vpp = 12.5V

Vee = SV, Vpp = 5V
Check all bytes

VA00774

o7

DEVICE OPERATION (cont'd)

to a particular M27256 location), before a correct
verify occurs. Up to 25 one-millisecond pulses per
byte are provided for before the over program pulse
is applied. The entire sequence of program pulses
and byte verifications is performed at Vcc =6V and
Vpp = 12.5V.

When the Fast Programming cycle has been com-
pleted, all bytes should be compared to the original
data with Vcc = 5V and Vpp = 5V.

Program Inhibit

Programming of multiple M27256s in parallel with
different data is also easily accomplished. Except
for E, all like inputs (including G) of the parallel
M27256 may be common. ATTL low pulse applied
to a M27256's E input, with Vpp_= 12.5V, will
program that M27256. A high level E input inhibits
the other M27256s from being programmed.

Program Verify

A verify should be performed on the programmed
bits to determine that they were correctly pro-
grammed. The verify is accomplished with E = Vi,
G =ViHand Vpp = 12.5V.

Optional Verify

The optional verify may be performed instead of the
verify mode. It is performed with G = Vi, E =ViL
(as opposed to the standard verify which has E =

SGS-THOMSON 7/8
MICROELECTRONICS
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DEVICE OPERATION (cont'd)

ViH), and Vpp = 12.5V. The outputs will be in a Hi-z
state according to the signal presented to G. There-
fore, all devices with Vpp = 12.5V and G = Vi will
present data on the bus independent of the E state.
When parallel programming several devices which
share the common bus, Vpp should be lowered to
Vce (6V) and the normal read mode used to exe-
cute a program verify.

Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment forthe
purpose of automatically matching the device to be
programmed with its corresponding programming
algorithm. This mode is functional in the 25°C + 5°C
ambient temperature range that is required when
programming the M27256. To activate this mode,
the programming equipment must force 11.5V to
12.5V on address line A9 of the M27256. Two
identifier bytes may then be sequenced from the
device outputs by toggling address line A0 from VL
to ViH. All other address lines must be held at Vi
during Electronic Signature mode. Byte 0 (A0 = VL)
represents the manufacturer code and byte 1 (AO
= Vi) the device identifier code. For the SGS-

ORDERING INFORMATION SCHEME

Example: M27256 -1

T

F

THOMSON M27256, these two identifier bytes are
given below.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristic of the M27256 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 A. 1t should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 A range. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27256 in about 3 years, while it
would take approximately 1 week to cause erasure
when exposed to direct sunlight. If the M27256 is
to be exposed to these types of lighting conditions
for extended periods of time, it is suggested that
opaque lables be put over the M27256 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27256 is exposure to
short wave ultraviolet light which has wavelength
2537 A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 minutes using an ultravi-
olet lamp with 12000 pW/cm? power rating. The
M27256 should be placed within 2.5cm (1 inch) of
the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

1

Speed and Vcc Tolerance | |

Package l I Temperature Range

-1 170 ns, 5V +5%

-2 200 ns, 5V 5%
blank 250 ns, 5V 5%
-3 300 ns, 5V 5%
-4 400 ns, 5V +5%
-20 200 ns, 5V +10%
-25 250 ns, 5V £10%

F

FDIP28W 1 0to70°C
6 —401t0 85 °C

For a list of available options (Speed, Vcc Tolerance, Package, etc) refer to the Selector Guide in this Data

Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

8/8
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Lyy SG6S-THOMSON M27512

NMOS 512K (64K x 8) UV EPROM

= FAST ACCESS TIME: 200ns

= EXTENDED TEMPERATURE RANGE
= SINGLE 5V SUPPLY VOLTAGE

= LOW STANDBY CURRENT: 40mA max

s TTL COMPATIBLE DURING READ and
PROGRAM

= FAST PROGRAMMING ALGORITHM
» ELECTRONIC SIGNATURE FDIP28W ()
= PROGRAM MING VOLTAGE: 12V

DESCRIPTION Figure 1. Logic Diagram

The M27512 is a 524,288 bit UV erasable and
electrically programmable memory EPROM. It is
organized as 65,536 words by 8 bits.

The M27512 is housed in a 28 Pin Window Ceramic v
Frit-Seal Dual-in-Line package. The transparent lid ce
allows the user to expose the chip to ultraviolet light ‘
to erase the bit pattern. A new pattern can then be
written to the device by following the programming 16 8

procedure. AO—=A15 i") (‘,_/4_} Q0-Q7

M27512

Table 1. Signal Names E —d

AO-A15 Address Inputs GVpp —C

Qo0 -Q7 Data Outputs

E Chip Enable

— \Y
GVpep Output Enable / Program Supply SS VA007658

Vee Supply Voltage

Vss Ground

August 1993 1/9
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature g::g: 2.) _48 :g gg °C
TaiAs Temperature Under Bias 823: é :;8 Eg gg °C
Tsta Storage Temperature —65 to 125 °C
Vio Input or Output Voltages —0.6t06.5 \
Vce Supply Voltage -0.61t06.5 Vv
Vag A9 Voltage -0.61t013.5 Vv
Vep Program Supply -0.6to 14 \Y

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification 1s not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

Figure 2. DIP Pin Connections

A5 1 28 Voo
A2 2 27 [1 AT4
A7 3 26 1 A13
A6 1 4 25 [1 A8
AST 5 24 [1 A9
A4E 6 23 1 AT
A3 7 22 I GV

s M52 ik a0
A9 20pE
A0 T 10 19 Q7
QofQ 1 18 1 Q6
Q1 g 12 17 1 Q5
Q21013 16 [I Q4
Vss [ 14 15 1 Q3
VAO0766
DEVICE OPERATION

The six modes of operations of the M27512 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for GVpp and 12V on
A9 for Electronic Signature.

2/9 A77 SGS-THO

MS
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Read Mode

The M27512 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that the ad-
dresses are stable, address access time (tavav) is
equal to the delay from E to output (teLav). Data is
available at the outputs after delay of tcLav from
the falling edge of G, assuming that E has been low
and the addresses have been stable for at least
tavav-taLav.

Standby Mode

The M27512 has a standby mode which reduces
the maximum active power current from 125mA to
40mA. The M27512 is placed in the standby mode
by applying a TTL high signal to the E input. When
in the standby mode, the outputs are in a high
impedance state, independent of the GVpp input.

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

b. complete assurance that output bus contention
will not occur.

ON




M27512

DEVICE OPERATION (cont'd)

For the most efficient use of these two control lines,
E should be decoded and used as the primary
device selecting function, while GVpp should be
made a common connection to all devices in the
array and connected to the READ line from the
system control bus. This ensures that all
deselected memory devices are in their low power
standby mode and that the output pins are only
active when data is required from a particular mem-
ory device.

System Considerations

The power switching characteristics of fast
EPROMs require careful decoupling of the devices.

The supply current, lcc, has three segments that
are of interest to the system designer : the standby
current level, the active current level, and transient
current peaks that are produced by the falling and
rising edges of E. The magnitude of the transient
current peaks is dependent on the capacitive and
inductive loading of the device at the output. The
associated transient voltage peaks can be sup-
pressed by complying with the two line output
control and by properly selected decoupling capac-
itors. It is recommenced that a 1uF ceramic capac-
itor be used on every device between Vcc and Vss.
This should be a high frequency capacitor of low
inherent inductance and should be placed as close
to the device as possible. In addition, a 4.7uF bulk
electrolytic capacitor should be used between Vcc
and Vss for every eight devices. The bulk capacitor

Table 3. Operating Modes

should be located near the power supply connec-
tion point. The purpose of the bulk capacitor is to
overcome the voltage drop caused by the inductive
effects of PCB traces.

Programming

When delivered, and after each erasure, all bits of
the M27512 are in the “1" state. Data is introduced
by selectively programming "0s" into the desired bit
locations. Although only “0s” will be programmed,
both “1s” and “0s” can be present in the data word.
The only way to change a “0" to a”1" is by ultraviolet
light erasure._The M27512 is in the programming
mode when GVpp input is at 12.5V and E is at
TTL-low. The data to be programmed is applied 8
bits in parallel to the data output pins. The levels
required for the address and data inputs are TTL.
The M27512 can use PRESTO Programming Algo-
rithm that drastically reduces the programming
time (typically less than 50 seconds). Nevertheless
to achieve compatibility with all programming
equipment, the standard Fast Programming Algo-
rithm may also be used.

Fast Programming Algorithm

Fast Programming Algorithm rapidly programs
M27512 EPROMs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also ensured
as the incremental program margin of each byte is
continually monitored to determine when it has
been successfully programmed. A flowchart of the
M27512 Fast Programming Algorithm is shown in
Figure 8.

Mode E GVep A9 Qo-Qq7
Read ViL ViL X Data Out
Output Disable Vi Vi X Hi-Z
Program Vi Pulse Vep X Data In
Verify Vi Vi X Data Out
Program Inhibit Vik Vep X Hi-Z
Standby ViH X X Hi-Z
Electronic Signature ViL ViL Vip Codes
Note: X = Vix or Vi, Vip = 12V £ 0.5%.
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’'s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code Vi 0 0 0 0 1 1 0 1 0Dh

Lyy $55;THOMSON

3/9
233




M27512

AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.45V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2.0V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

- 0.8V
0.45V \_0-8

VA00827

Figure 4. AC Testing Load Circuit

DEVICE
UNDER
TEST

1.3V

;

1N914

3.3KQ

O OuUT

= C=100pF

Cy includes JIG capacitance

VA00828

Table 5. Capacitance () (Ta=25°C, f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cour Output Capacitance Vout = 0V 12 pF
Note: 1. Sampled only, not 100% tested.
Figure 5. Read Mode AC Waveforms
)
AD-A15 * VALID X
L— tAVQV ——» tAXQX —’l—*—-
z —\ R
tGLQv —» L—tEHOZ—>
G *
e— tELQV ——¥ F—tGHQZ*
Hi—
Q0-Q7 DATA OUT — Z
VAD0735
49 IS72 SGS-THOMSON
Y7 SESTHOMSON
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Table 6. Read Mode DC Characteristics ("
(Ta=0to 70 °C or -40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vpp = Vcc)

Symbol Parameter Test Condition Min Max Unit
Lt Input Leakage Current 0<Vin<Vcc +10 HA
Lo Output Leakage Current Vour = Vee +10 UA
lcc Supply Current E=ViLG=Vy 125 mA
lcct Supply Current (Standby) E=Vmn 40 mA
ViL Input Low Voltage -0.1 0.8 \
ViH Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL =2.1mA 0.45 \
VoH Output High Voltage lon = —400pA 2.4 \
Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vee.
Table 7. Read Mode AC Characteristics (")
(TA=0to 70 °C or —40to 85 °C; Vcc =5V £ 5% or 5V + 10%; Vep = Vce)
M27512
Symbol Alt Parameter c o.r';g?tti on | -2,-20 | blank 25 .3 Unit
Min | Max | Min | Max | Min | Max
twav | tacc |Address Valid to Output Valid S 200 250 300 | ns
teLav tce  [Chip Enable Low to Output Valid G=Vy 200 250 300 | ns
teLav toe [Output Enable Low to Output Valid E=VyL 75 100 120 | ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=Vi 55| 0 | 60 105 | ns
taaz ® | tor |Output Enable Highto Output Hi-Z |  E=V 55 | 0 | 60 105 | ns
taxox fon gggaess Transition to Output Tran- %==V\|/:,- o 0 o ns
Notes: ; : \S/grcn rg[:zt gr?l ;e}%{e{iﬂ;:ﬁ:&?usly with or before Vee and removed simultaneously or after Vep.
Table 8. Programming Mode DC Characteristics ()
(TA=25°C; Vce = 6.25V + 0.25V; Vpp = 12.75V £ 0.25V)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current ViLSViINS Vi +10 HA
Icc Supply Current 150 mA
Ipp Program Current E=ViL 50 mA
ViL Input Low Voltage -0.1 0.8 v
ViH Input High Voltage 2 Vee + 1 Vv
VoL Output Low Voltage loL=2.1mA 0.45 Vv
VoH Output High Voltage lon = —400pA 2.4 \Y
Vip A9 Voltage 1.5 125 \%
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
Ly RS THOMSON =
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Table 9. MARGIN MODE AC Characteristics (")
(Ta =25 °C; Ve = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit

tasHvPH tass | VA9 High to Vep High 2 us
tvpHEL tvps Vpp High to Chip Enable Low 2 us

tA10HEH tasto x/iz;ho(gg; to Chip Enable 1 us
tatoLeH tasto 2/RAe1 sOel‘.)ow to Chip Enable High 1 us
texatox taHto SR;pOErr:gzg;Lﬁmsmon to 1 us
Chip Enable Transition to Vep
texvex vPH | Transition 2 us
typxaox tans :i/g: Transition to VA9 Transi- 2 us
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
Table 10. Programming Mode AC Characteristics (!
(TA=25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tAvEL tas t\gvc\i’ress Valid to Chip Enable 2 s
taveL tos Input Valid to Chip Enable Low 2 us
tveHEL tvcs | Vcc High to Chip Enable Low 2 us
tvPHEL toes Vep High to Chip Enable Low 2 s

tvPLVPH terT | Vep Rise Time 50 ns
e | tw | e oy o e Note 2 0.95 105 ms
teen | torw Sv%‘fh'z(”o"‘fé?pfg‘g’g?n';‘ Pulse Note 3 2.85 78.75 ms
teHox ton gzg Enable High to Input Tran- 2 us

tenvex toen g{':g; Enable High to Vep Tran- 2 us
tvPLEL tvr Vpp Low to Chip Enable Low 2 us
terav tov \C/:.:IIiZ Enable Low to Output 1 us

tenaz @ tor ghlp Enable High to Output Hi- 0 130 s

Chip Enable High to Address
tenax Y| Transition 0 ns

Notes. 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. The Initial Program Pulse width tolerance is 1 ms + 5%.
3. The length of the Over-program Pulse varies from 2.85 ms to 78.95 ms, depending on the multiplication value of the iteration counter.
4. Sampled only, not 100% tested.

6/9 K
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Figure 6. MARGIN MODE AC Waveform

Vee

L L

A8

A9
tASHVPH 1 tVPXA9X

GVpp

tVPHEL —¥ —» tEXVPX

mi

tATOHEH > > tEXA10X
A10 Set

A10 Reset

tATOLEH

VA00736B

Note: A8 High level = 5V; A9 High level = 12V.

Figure 7. Programming and Verify Modes AC Waveforms
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Figure 8. Fast Programming Flowchart

Figure 9. PRESTO Programming Flowchart

Veg = 6V, Vpp = 125V

E=1ms Pulse

Veg = 5V. Vpp = 5V
Check all bytes

VA00774

Vec = 6.25V, Vpp = 12.75V
SET MARGIN MODE

E=500us Pulse '

++Addr |

NO

YES

RESET MARGIN MODE
Ve = SV, Vpp = 5V, Check all bytes
VA00773

DEVICE OPERATION (cont'd)

The Fast Programming Algorithm utilizes two differ-
ent pulse types : initial and overprogram. The du-
ration of the initial E pulse(s) is 1ms, which will then
be followed by a longer overprogram pulse of length
3ns by n (n is an iteration counter and is equal to
the number of the initial one millisecond pulses
applied to a particular M27512 location), before a
correct verify occurs. Up to 25 one-millisecond
pulses per byte are provided for before the over
program pulse is applied.

The entire sequence of program pulses is per-
formed at Vcc = 6V and GVep = 12.5V (byte verifi-
cations at Vcc = 6V and GVpp = V|L). When the Fast
Programming cycle has been completed, all bytes
should be compared to the original data with
Vce =5V.

PRESTO Programming Algorithm

PRESTO Programming Algorithm allows to pro-
gram the whole array with a guaranted margin, in
a typical time of less than 50 seconds (to be com-
pared with 283 seconds for the Fast algorithm).
This can be achieved with the SGS-THOMSON
M27512 due to several design innovations de-
scribed in the next paragraph that improves pro-
gramming efficiency and brings adequate margin

8/9 ﬁ %FS-“-IOMSO
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for reliability. Before starting the programming the
internal MARGIN MODE circuit is set in order to
guarantee that each cell is programmed with
enough margin.

Then a sequence of 500us program pulses are
applied to each byte until a correct verify occurs.
No overprogram pulses are applied since the verify
in MARGIN MODE provides the necessary margin
to each programmed cell.

Program Inhibit

Programming of multiple M27512s in parallel with
different data is also easily accomplished. Except
for E, all like inputs (including GVpp) of the parallel
M27512 may be common. A TTL low level pulse
applied to a M27512’s E input, with GVpp at 12.5V,
will program that M27512. A high level E input
inhibits the other M27512s from being pro-
grammed.

Program Verify

A verify (read) should be performed on the pro-
grammed bits to determine that they were correctly
programmed. The verify is accomplished with GVpp
and E at VL. Data should be verified tpv after the
falling edge of E.
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Electronic Signature

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be programmed
with its corresponding programming algorithm.
This mode is functionalin the 25 °C + 5 °C ambient
temperature range that is required when program-
ming the M27512. To activate this mode, the pro-
gramming equipment must force 11.5V to 12.5V on
address line A9 of the M27512. Two identifier bytes
may then be sequenced from the device outputs by
toggling address line A0 from Vi to Viu. All other
address lines must be held at Vi during Electronic
Signature mode, except for A14 and A15 which
should be high. Byte 0 (A0 = Vi) represents the
manufacturer code and byte 1 (A0 = ViH) the device
identifier code.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristic of the M27512 is such
that erasure begins when the cells are exposed to

ORDERING INFORMATION SCHEME

Example: M27512

light with wavelengths shorter than approximately
4000 A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 Arange. Research shows that constant
exposure to room level fluorescent lighting could
erase a typical M27512 in about 3 years, while it
would take approximately 1 week to cause erasure
when expose to direct sunlight. If the M27512 is to
be exposed to these types of lighting conditions for
extended periods of time, it is suggested that
opaque labels be put over the M27512 window to
prevent unintentional erasure. The recommended
erasure procedure for the M27512 is exposure to
short wave ultraviolet light which has wavelength
2537 A.

The integrated dose (i.e. UV intensity x exposure
time) for erasure should be a minimum of 15
W-sec/cm?. The erasure time with this dosage is
approximately 15 to 20 minutes using an ultraviolet
lamp with 12000 uW/cm? power rating. The
M27512 should be placed within 2.5 cm (1 inch) of
the lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be re-
moved before erasure.

Speed and Vcc Tolerance | [

Package | | Temperature Range

-2 200 ns, 5V 5%
blank 250 ns, 5V +5%
-3 300 ns, 5V +5%
-20 200 ns, 5V +10%
-25 250 ns, 5V £10%

FDIP28W 1 0to70°C
6 —40t0o85°C

For a list of available options (Speed, Vcc Tolerance, Package, etc) refer to the Selector Guide in this Data

Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.
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MSON 919
239







FLASH MEMORIES

241






Lyg S6S-THOMSON M28F256

CMOS 256K (32K x 8, Chip Erase) FLASH MEMORY

s FAST ACCESS TIME: 120ns
= 1,000 ERASE/PROGRAM CYCLES
= 12V PROGRAMMING VOLTAGE

= TYPICAL BYTE PROGRAMMING TIME 100us
(PRESTO F PROGRAMMING)

N\
= ELECTRICAL CHIP ERASE IN 1s RANGE ()\ \
N
g
PDIP32 (P) PLCC32 (K)
Figure 1. Logic Diagram
DESCRIPTION
The M28F256 FLASH MEMORY is a non-volatile
memory which may be erased electrically at the
chip level and programmed byte-by-byte. It is or-
ganised as 32K bytes of 8 bits. It uses a command Vec  Wep
register architecture to select the operating modes
and thus provides a simple microprocessor inter-
face. The M28F256 FLASH MEMORY is suitable 15 8
for applications where the memory has to be repro-
grammed in the equipment. The access time of AO—A14 ?é; C# DQO-DQ7
100ns makes the device suitable for use in high
speed microprocessor systems. -
Y W —Qa m2sF2s6
Table 1. Signal Names E —g
A0 -A14 Address Inputs T —a
DQO - DQ7 Data Inputs / Outputs
E Chip Enable
G Output Enable Vss
p— VA006888
w Write Enable
Vpp Program Supply
Vee Supply Voltage
Vss Ground
March 1993 1/15
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep [ 1 320 Ve S o0 T8 o
NC [ 2 3IpW <zz>>F =z
| s I e O e B e B e |
NC O3 300 NC ® 32
A2 0 4 2001 A4 A7 [ [1A14
A7 05 280 A13 A6 [ IPSK]
A 7 26 4 o e
A4 A9
A4 11 8 250 AN . y
A3 [ g M28F256 o, b & A3 [ M28F256 25 JAN
A2 10 23 A10 A2 [ 1G
Al I 11 220 E Al 0 A10
AO [} 12 21 0 DQ7 Ao [ NE
DQO 013 200 DQ6 0o [ N0q7
DQ1 O 14 19 0 DQ5 17
DQ2 [ 15 18 I DQ4 st
Vss [ 16 17 p DQ3 ggrgggg
VAOO689 VA00690
Warning: NC = No Connection Warning: NC = No Connection
Table 2. Absolute Maximum Ratings
Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70
grade 3 —40to0 125 °C
grade 6 —40to 85
Tsta Storage Temperature —65to 150 °C
Vio Input or Output Voltages -06t07
Vce Supply Voltage -06t07
Vag A9 Voltage —-0.6t013.5
Program Supply Voltage, during Erase -
Vee or Programming -0.61014 v

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permmanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

DEVICE OPERATION

The M28F256 FLASH MEMORY employs a tech-
nology similar to a 256K EPROM but adds to the
device functionality by providing electrical erasure
and programming. These functions are managed
by a command register. The functions that are
addressed via the command register depend on
the voltage applied to the Vpp, program voltage,

2/15
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input. When Vpp is less than or equal to 6.5V, the
command register is disabled and M28F256 func-
tions as a read only memory providing operating
modes similar to an EPROM (Read, Output Dis-
able, Electronic Signature Read and Standby).
When Vpp is raised to 12V the command register
is enabled and this provides, in addition, Erase and
Program operations.
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READ ONLY MODES, Vpp < 6.5V

For all Read Only Modes, except Standby Mode,
the Write Enable input W should be High. In the
Standby Mode this input is "don’t care’.

Read Mode. The M28F256 has two enable inputs,
E and G, both of which must be Low in order to
output data from the memory. The Chip Enable (E)
is the power control and should be used for device
selection. Output Enable (G) is the output control
and should be used to gate data on to the output,
independant of the device selection.

Standby Mode. In the Standby Mode the maxi-
mum supply current is reduced from 30mA to
200pA. The device is placed in the Standby Mode
by applying a High to the Chip Enable (E) input.
When in the Standby Mode the outputs are in a high
impedance state, independant of the Output En-
able (G) input.

Qutput Disable Mode. When the Output Enable
(G) is High the outputs are in a high impedance
state.

Electronic Signature Mode. This mode allows the
read out of two binary codes from the device which
identify the manufacturer and device type. This
mode is intended for use by programming equip-
ment to automatically select the correct erase and
programming algorithms. The Electronic Signature
Mode is active when a high voltage (11.5V to 13V)
is applied to address line A9 with E and G Low. With
A0 Low the output data is the manufacturer code,
when AQ is High the output is the device type code.
All other address lines should be maintained Low
while reading the codes.

Table 3. Operations (")

READ/WRITE MODES, 11.4V < Vpp < 12.6V

When Vpp is High both read and write operations
may be performed. These are defined by the con-
tents of an internal command register. Commands
may be written to this register to set-up and exe-
cute, Erase, Erase Verify, Program, Program Verify
and Reset modes. Each of these modes needs 2
cycles. Every mode starts with a write operation to
set-up the command, this is followed by either read
or write operations. The device expects the first
cycle to be a write operation and does not corrupt
data at any location in memory. Read mode is
set-up with one cycle only and may be followed by
any number of read operations to output data.
Electronic Signature Read mode is set-up with one
cycle and followed by a read cycle to output the
manufacturer or device codes.

Awrite to the command register is made by bringing
W Low while E is Low. The falling edge of W latches
Addresses, while the rising edge latches Data,
which are used for those commands that require
address inputs, command input or provide data
output.

When the device is powered up and when Vpp is <
6.5V the contents of the command register default
to 00h, thus automatically setting-up Read opera-
tions. In addition a specific command may be used
to set the command register to 00h for reading the
memory.

The system designer may chose to provide a con-
stant high Vpp and use the register commands for
all operations, or to switch the Vpp from low to high
only when needing to erase or program the mem-
ory.

Vpp Operation E G w A9 DQO - DQ7
Read Only VepL Read Vi ViL Vi A9 Data Output
Output Disable Vi ViH Vi X Hi-Z
Standby Vi X X X Hi-Z
Electronic Signature Vi Vi Vi Vio Codes
Read/Write ® | Vppy Read ViL Vi Vi A9 Data Output
Write Vi Vi ViL Pulse A9 Data Input
Output Disable Vi ViH ViH X Hi-Z
Standby Vi X X X Hi-Z
Note: 1. X=ViLorVin
2. Refer also to the Command Table
&7 2NN e
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Table 4. Electronjc Signature

Identifier A0 DQ7 | DQ6 | DQ5 | DQ4 | DQ3 | DQ2 | DQ1 | DQO | Hex Data
Manufacturer’s Code ViL 0 0 0 0 0 0 0 20h
Device Code Vin 1 0 0 1 0 0 0 0A8h

Table 5. Commands ()
Command Cycles 1st Cycle 2nd Cycle

Operation A0-A14 DQo0-DQ7 Operation A0-A14 DQO0-DQ7
Read 1 Write X 00h
E:Sﬁgﬁ:}g 2 Write X 90h Read 0000h 20h

Read 0001h 0A8h

Setup Erase/ 2 Write X 20h
Erase Write X 20h
Erase Verify 2 Write AO-A14 0AOh Read Data Output
Setup Program/ 5 Write X 40h
Program Write AO-A14 Data Input
Program Verify 2 Write 0COh Read X Data Output
Reset 2 Write OFFh Write X OFFh

Note: 1. X=VicorVin

READ/WRITE MODES (cont'd)

If the device is deselected during Erasure, Pro-
gramming or Verification it will draw active supply
currents until the operations are terminated.

Read Mode. The Read Mode is the default at
power up or may be set-up by writing 00h to the
command register. Subsequent read operations
output data from the memory. The memory remains
in the Read Mode until a new command is written
to the command register.

Electronic Signature Mode. In order to select the
correct erase and programming algorithms for on-
board programming, the manufacturer and devices
code may be read directly. It is not neccessary to
apply a high voltage to A9 when using the com-
mand register. The Electronic Signature Mode is
set-up by writing 90h to the command register. The
following read cycle, with address inputs 0000h or
0001h, output the manufacturer or device type
codes. The command is terminated by writing an-
other valid command to the command register (for
example Reset).

4/15 -
o7 SESTHOMON
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Erase and Erase Verify Modes. The memory is
erased by first Programming all bytes to 00h, the
Erase command then erases them to OFFh. The
Erase Verify command is then used to read the
memory byte-by-byte for a content of OFFh.

The Erase Mode is set-up by writing 20h to the
command register. The write cycle is then repeated
to start the erase operation. Erasure starts on the
rising edge of W during this second cycle. Erase is
followed by an Erase Verify which reads an ad-
dressed byte.

Erase Verify Mode is set-up by writing 0AOh to the
command register and at the same time supplying
the address of the byte to be verified. The rising
edge of W during the set-up of the first Erase Verify
Mode stops the Erase operation. The following
read cycle is made with an internally generated
margin voltage applied, reading OFFh indicates
that all bits of the addressed byte are fully erased.
The whole contents of the memory are verified by
repeating the Erase Verify Operation, first writing
the set-up code 0AOh with the address of the byte
to be verified and then reading the byte contents in
a second read cycle.
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READ/WRITE MODES (cont'd)

As the Erase aIgor’ithm flow chart shows, when the
data read during Erase Verify is not OFFh, another
Erase operation is performed and verification con-
tinues fromthe address of the last verified byte. The
command is terminated by writing another valid
command to the command register (for example
Program or Reset).

Program and Program Verify Modes. The Pro- -

gram Mode is set-up by writing 40h to the command
register. This is followed by a second write cycle
which latches the address and data of the byte to
be programmed. The rising edge of W during this
second cycle starts the programming operation.
Programming is followed by a Program Verify of the
data written.

AC MEASUREMENT CONDITIONS

Program Verify Mode is set-up by writing 0COh to
the command register. The rising edge of W during
the set-up of the Program Verify Mode stops the
Programming operation. The following read cycle,
of the address already latched during program-
ming, is made with an internally generated margin
voltage applied, reading valid data indicates that all
bits have been programmed.

Reset Mode. This command is used to safely abort
Erase or Program Modes. The Reset Mode is
set-up and performed by writing twice OFFh to the
command register. The command should be fol-
lowed by writing a valid command to the the com-
mand register (for example Read).

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 10ns
Input Pulse Voltages 0.45V to 2.4V 1.3V
Input and Output Timing Ref. Voltages 0.8V to 2V
1N914
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3 3KN0
Figure 3. AC Testing Input Output Waveforms
DEVICE
UNDER O out
2.4V TEST e C=100pF
0.45V C| includes JIG caopacitance
VA00827 VA00828
Table 6. Capacitance ") (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance ViN=0V 6 pF
Cout Output Capacitance Vout =0V 12 pF
Note: 1. Sampled only, not 100% tested
Ly7 SGS-THOMSON 5/15
Y/ GICROELECTRONICS
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Table 7. DC Characteristics
(TA=0to0 70 °C, 40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or 5V + 10%)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <Vin<Vee +1 pA
Lo Output Leakage Current 0V < Vout < Vce +10 LA
lec Supply Current (Read) E =V, f=5MHz 30 mA

lect Supply Current (Standby) TTL E=Vin 1 mA
Supply Current (Standby) CMOS E=Vcc+0.2V 200 pA
lecz ™ | Supply Current (Programming) During Programming 10 mA
loca Supply Current (Program Verify) During Verify 30 mA
lcca " | Supply Current (Erase) During Erasure 15 mA
lecs | Supply Current (Erase Verify) During Erase Verify 30 mA
ILep Program Leakage Current Vpp £ Vee +100 A
Iep Strggcri?)r;) Current (Read or Vep > Vee 200 HA
Vep < Vee +100 HA
Irp1™ | Program Current (Programming) | Vep = Vepw, During Programming 30 mA
tppa® \PI;origf];/?m Current (Program Vep = Vppy, During Verify 5 mA
Irp3™ | Program Gurrent (Erase) Vpp = Vppy, During Erase 30 mA
Ipps™ | Program Current (Erase Verify) Vep = Vppn, During Erase Verify 5 mA
Vi Input Low Voltage -0.5 0.8 \
Vin Input High Voltage TTL 2 Vcec + 0.5 \
Input High Voltage CMOS 0.7Vcc | Vec+0.5 \
VoL Output Low Voltage loL=2.1mA 0.45 \
Output High Voltage TTL IOH =-2.5mA 24 \
Yo Output High Voltage CMOS lon = —100uA 41 v
lon ==1mA Vcec —0.8 \
VerL gfgr;ii"gnvs‘;"age (Read 0 65 v
VepH g’;grg{gn‘é‘;"age (Read/Write 1.4 12.6 v
Vip A9 Voltage (Electronic Signature) 1.5 13 \
o M A9 Current (Electronic Signature) A9 =Vip 500 A
Note: 1. Not 100% Tested. Charactensation Data available.

6/15
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Table 8A. Read Only Mode AC Characteristics
(TA=0to 70 °C, —40 to 85 °C, —40 to 125 °C; Vcc = 5V + 5% or 5V + 10%; OV < Vpp < 6.5V)

M28F256
Symbol Alt Parameter Test Condition 12 Unit
Min Max
tavav trc Read Cycle Time E=ViLG=VyL 120 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=Vu 120 ns
Chip Enable Low to Output =_
teLox teEL | Transition G=Vu 0 ns
teLav tce Chip Enable Low to Output Valid G=Vi 120 ns
Output Enable Low to Output =_
teLax 1L | Transition E=Vui 0 ns
taLav toe | Output Enable Low to Output Valid E=VL 50 ns
tenaz™ | tcor | Chip Enable High to Output Hi-Z G=ViL 0 40 ns
tanaz tor | Output Enable High to Output Hi-Z E=VL 0 30 ns
Address Transition to Output =_ =_
taxax toH Transition E=Vi,G=ViL 0 ns
Note: 1. Sampled only, not 100% tested
Table 8B. Read Only Mode AC Characteristics
((TA=0to 70 °C, —40 to 85 °C, —40 to 125 °C; Vcc = 5V £ 5% or 5V = 10%; OV < Vpp < 6.5V)
M28F256
Symbol Alt Parameter Test Condition 15 20 Unit
Min | Max | Min | Max
tavav trc | Read Cycle Time E=Vi,G=VL 150 200 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=Vv 150 200 | ns
Chip Enable Low to Output =_
teLox tee Transition G=Vu 0 0 ns
teLav tce Chip Enable Low to Output Valid G=Vu 150 200 ns
taLax toEL ?r:%);:icl)s:able Low to Output E-vu 0 0 ns
taLav toe | Output Enable Low to Output Valid E=ViL 55 60 | ns
tenaz ™ | tcor | Chip Enable High to Output Hi-Z G=Vi 55 0 60 | ns
tavaz” | tor | Output Enable High to Output Hi-Z E=Vu 35 | 0 40 | ns
Address Transition to Output =_ s_
taxax ton | Transition E=Vi, G=Vi 0 0 ns
Note: 1. Sampled only, not 100% tested
L_ SGS-THOMSON 7/15
Y/
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Figure 5. Read Mode AC Waveforms

e————— tAVAVY ————

AO—A14
le— tAVQV _T tAXQX
£ L
tELQY —» tEHQZ —+]
tELQX —]
G \ )L
toLQv > tGHQZ —»|
tGLQX
DQO-DQ7 DATA OUT \
VA00682
Figure 6. Read Command Waveforms
Vpp
tVPHEL
AO—A14 E :> vao X
tAVQV > »‘—« LAXQX
- . e m— T
E ; Y/ A
i FELWL | > tWHEH tELQV > « tEHQZ
G e AN a
tGHWL U — tWHGL ——» » e tGHQZ
[ 3 { :
5 —> tWLWH  f— {0LQV —te
P tovwH tWHDX
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Figure 7. Electronic Signature Command Waveforms

Vep
tVPHEL
AO—A14 :) 0000h—0001h f
tAVQV e tAXQX
£ y "ttt -\ /_ —
{ELWL | N tWHEH tELQV > tEHQZ
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{GHWL oo tWHGL —»] tGHQZ
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VA00684
£ SGS-THOMSON 9/15
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Table 9A. Read/Write Mode AC Characteristics
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or 5V £ 10%; Vpp = 12V)

M28F256
Symbol Alt Parameter 12 Unit
Min Max
tvPHEL Vpp High to Chip Enable Low 100 ns
twHWH3 twe Write Cycle Time 120 ns
tavwi tas Address Valid to Write Enable Low 0 ns
twiax tan Write Enable Low to Address Transition 60 ns
teLwi tcs Chip Enable Low to Write Enable Low 20 ns
tGHWL Output Enable High to Write Enable Low 0 us
tovwH tos Input Valid to Write Enable High 50 ns
twiwH twp Write Enable Low to Write Enable High (Write Pulse) 60 ns
teLen® Chip Enable Low to Chip Enable High (Write Pulse) 60 ns
twHDX toH Write Enable High to Input Transition 10 ns
twHwWH1 Duration of Program Operation 95 105 ps
twHwH2 Duration of Erase Operation 9.5 10.5 ms
twHEH tcH Write Enable High to Chip Enable High 0 ns
twHWL twpH | Write Enable High to Write Enable Low 20 ns
twHaL Write Enable High to Output Enable Low 6 us
tavav tacc | Addess Valid to data Output 120 ns
teLax tceL Chip Enable Low to Output Transition 0 ns
teLav tce Chip Enable Low to Output Valid 120 ns
teLax toer | Output Enable Low to Output Transition . 0 ns
teLav toe Output Enable Low to Output Valid 50 ns
teraz tcor | Chip Enable High to Output Hi-Z 40 ns
tanaz tor Output Enable High to Output Hi-Z 30 ns
taxax toH Address Transition to Output Transition 0 ns

Notes: 1. Sampled only, not 100% tested
2. AWrite is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable
(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform.

10/15 £77 SGS-THOMSON
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Table 9B. Read/Write Mode AC Characteristics
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or 5V + 10%; Vep = 12V)

M28F256
Symbol Alt Parameter 15 20 Unit
Min | Max [ Min | Max
tvPHEL Vpp High to Chip Enable Low 100 100 ns
tWHWH3 twe Write Cycle Time 150 200 ns
tavwi tas Address Valid to Write Enable Low 0 0 ns
twLax tan Write Enable Low to Address Transition 60 75 ns
teLwe tcs Chip Enable Low to Write Enable Low 20 20 ns
teHWL Output Enable High to Write Enable Low 0 0 us
tovwH tos Input Valid to Write Enable High 50 50 ns
twiwH twp Write Enable Low to Write Enable High (Write Pulse) 60 60 ns
teen® Chip Enable Low to Chip Enable High (Write Pulse) 60 60 ns
twHDX toH Write Enable High to Input Transition 10 10 ns
tWHWH1 Duration of Program Operation 95 | 105 | 95 | 105 us
twHWH2 Duration of Erase Operation 95 [105] 9.5 | 105 ms
tWHEH ten Write Enable High to Chip Enable High 0 0 ns
twHwL twen | Write Enable High to Write Enable Low 20 20 ns
twHaL Write Enable High to Output Enable Low 6 6 us
tavav tacc | Addess Valid to data Output 150 200 ns
teLax tcec | Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 150 200 ns
taLax toer | Output Enable Low to Output Transition 0 0 ns
teLav toe Output Enable Low to Output Valid 55 60 ns
temaz | tcor | Chip Enable High to Output Hi-Z 55 60 | ns
tanaz tor | Output Enable High to Output Hi-Z 35 40 ns
taxax toH Address Transition to Output Transition 0 0 ns

Notes: 1. Sampled only, not 100% tested _ __
2. AWrtte is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable
(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform.

ﬂ SGS-THOMSON
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Figure 10. Erasing Flowchart

Figure 11. Programming Flowchart

Vop = 12V

PROGRAM ALL
BYTES TO 0Oh
n=0, Addr=0000h
ERASE SET-UP

Wait 10ms

ERASE VERIFY
Latch Addr

NO

Vop < 6.5V
FAIL

r++

YES

READ COMMAND

Vop < 6.5V, PASS
VA00692

Vop = 12V

=0

PROGRAM SET-UP
Latch Addr, Data

NO

Vop < 6.5V
FAIL

r++

YES
READ COMMAND

Vep < 6.5V, PASS

VAD0691

PRESTO F ERASE ALGORITHM

The PRESTO F Erase Algorithm guarantees that
the device will be erased in a reliable way. The
algorithm first programs all bytes to 00h in order to
ensure uniform erasure. The programming follows
the Presto F Programming Algorithm (see below).
Erase is set-up by writing 20h to the command
register, the erasure is started by repeating this
write cycle. Erase Verify is set-up by writing 0AOh
to the command register together with the address
of the byte to be verified. The subsequent read
cycle reads the data which is compared to OFFh.
Erase Verify begins at address 0000h and contin-
ues to the last address or until the comparison of
the data to OFFh fails. If this occurs, the address of
the last byte checked is stored and a new Erase
operation performed. Erase Verify then continues
from the address of the stored location.

14/15 g
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PRESTO F PROGRAM ALGORITHM

The PRESTO F Programming Algorithm applies a
series of 100us programming pulses to a byte until
a correct verify occurs. Up to 25 programming
operations are allowed for one byte. Program is
set-up by writing 40h to the command register, the
programming is started after the next write cycle
which also latches the address and data to be
programmed. Program Verify is set-up by writing
0COh to the command register, followed by a read
cycle and a compare of the data read to the data
expected. During Program and Program Verify op-
erations a MARGIN MODE circuit is activated to
guarantee that the cell is programmed with a safety
margin.
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ORDERING INFORMATION SCHEME

Example: M28F256 -12 X B 1 TR

T

Speed | I Vcc Tolerance | | Package | | Temp. Range | | Option
-12 120 ns blank +10% B PDIP32 1 0to70°C TR Tape & Reel
45 150ns X £5% C PLCCa2 3 —4010125°C Packing
-20 200 ns 6 —40t085°C

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

. 15/15
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CMOS 256K (32K x 8, Chip Erase) FLASH MEMORY

= FAST ACCESS TIME: 120ns
s LOW POWER CONSUMPTION
— Standby Current: 200pA Max
= 10,000 ERASE/PROGRAM CYCLES
= 12V PROGRAMMING VOLTAGE

a TYPICAL BYTE PROGRAMING TIME 10ps
(PRESTO F ALGORITHM)

= ELECTRICAL CHIP ERASE IN 1s RANGE

= INTEGRATED ERASE/PROGRAM-STOP
TIMER

PDIP32 (B) PLCC32 (C)

Figure 1. Logic Diagram

DESCRIPTION

The M28F256A FLASH MEMORY is a non-volatile
memory which may be erased electrically at the v Vi
chip level and programmed byte-by-byte. It is or- ce PP
ganised as 32K bytes of 8 bits. It uses a command I |
register architecture to select the operating modes
and thus provides a simple microprocessor inter-
face. The M28F256A FLASH MEMORY is suitable AO—A14
for applications where the memory has to be repro-
grammed in the equipment. The access time of
100ns makes the device suitable for use in high
speed microprocessor systems.

—_
[€)]
@

M28F256A

m

Table 1. Signal Names

LA LT

ol

A0 -A14 Address Inputs
DQO - DQ7 Data Inputs / Outputs

E Chip Enable Vgg
G Output Enable
w Write Enable

VA00679B

Vep Program Supply

Vee Supply Voltage

Vss Ground

March 1993 1/15
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

o B e Soo 88,0
NC O 2 310w o s
NC ] 3 30 [ NC / @ 32
A2 1 4 290 Al4 A7 [ - 1A14
A7 05 28001 A13 A6 [ ] A13
A6 [ 6 2700 A8 A5 [ A8
AS O 7 2600 A9 as Il A9
A4E8M 256 250 AN h
A3 009 28F2 A24_ n G A3 9 M28F256A 25 511
A2 [ 10 230 A0 A2 [ 15
Al O N 220 E A1 [ 1 A10
AO 012 21 i DQ7 Ao [ 1
DQO 013 200 DQ6 0Qo [ 10q7
DQ1 0O 14 19 0 DQ5 17
DQ2 015 18 0 DQ4 ':":‘;':':':i
e}
Vgg [ 16 17 DQ3 08;”8888
VA00680 VAODSS!
Warning: NC = No Connection Warning: NC = No Connection
Table 2. Absolute Maximum Ratings
Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to70
grade 3 -40t0 125 °C
grade 6 —40to 85
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -06to7
Vee Supply Voltage -0.6t07
Vag A9 Voltage -0.6t0 13.5
Program Supply Voltage, during Erase
Vep or Programming —06t0 14 v

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other condttions above those
indicated in the Operating sections of this specification i1s not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

DEVICE OPERATION

The M28F256A FLASH MEMORY employs a tech-
nology similar to a 256K EPROM but adds to the
device functionality by providing electrical erasure
and programming. These functions are managed
by a command register. The functions that are
addressed via the command register depend on
the voltage applied to the Vpp, program voltage,

2/15 .
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input. When Vpp is less than or equal to 6.5V, the
command register is disabled and M28F256A func-
tions as a read only memory providing operating
modes similar to an EPROM (Read, Output Dis-
able, Electronic Signature Read and Standby).
When Vpp is raised to 12V the command register
is enabled and this provides, in addition, Erase and
Program operations.
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READ ONLY MODES, Vpp < 6.5V

For all Read Only Modes, except Standby Mode,
the Write Enable input W should be High. In the
Standby Mode this input is don’t care.

Read_Mode. The M28F256A has two enable in-
puts, E and G, both of which must be Low in order
to output data from the memory. The Chip Enable
(E) is the power control and should be used for
device selection. Output Enable (G) is the output
control and should be used to gate data on to the
output, independant of the device selection.

Standby Mode. In the Standby Mode the maxi-
mum supply current is reduced from 30mA to
200uA. The device is placed in the Standby Mode
by applying a High to the Chip Enable (E) input.
Whenin the Standby Mode the outputs arein a high
impedance state, independant of the Output En-
able (G) input.

Output Disable Mode. When the Output Enable
(G) is High the outputs are in a high impedance
state.

Electronic Signature Mode. This mode allows the
read out of two binary codes from the device which
identify the manufacturer and device type. This
mode is intended for use by programming equip-
ment to automatically select the correct erase and
programming algorithms. The Electronic Signature
Mode is active when a high voltage (11.5V to 13V)
is applied to address line A9 with E and G Low. With
A0 Low the output data is the manufacturer code,
when A0 is High the output is the device type code.
All other address lines should be maintained Low
while reading the codes.

Table 3. Operations ()

READ/WRITE MODES, 11.4V <Vpp <12.6V

When Vpp is High both read and write operations
may be performed. These are defined by the con-
tents of an internal command register. Commands
may be written to this register to set-up and exe-
cute, Erase, Erase Verify, Program, Program Verify
and Reset modes. Each of these modes needs 2
cycles. Every mode starts with a write operation to
set-up the command, this is followed by either read
or write operations. The device expects the first
cycle to be a write operation and does not corrupt
data at any location in memory. Read mode is
set-up with one cycle only and may be followed by
any number of read operations to output data.
Electronic Signature Read mode is set-up with one
cycle and followed by a read cycle to output the
manufacturer or device codes.

Awrite to the command register is made by bringing
W Low while E is Low. The falling edge of W latches
Addresses, while the rising edge latches Data,
which are used for those commands that require
address inputs, command input or provide data
output.

When the device is powered up and when Vpp is <
6.5V the contents of the command register default
to 00h, thus automatically setting-up Read opera-
tions. In addition a specific command may be used
to set the command register to 00h for reading the
memory.

The system designer may chose to provide a con-
stant high Vpp and use the register commands for
all operations, or to switch the Vpp from low to high
only when needing to erase or program the mem-
ory. All command register access is inhibited when
Vcc falls below the Erase/Write Lockout Voltage
(Viko) of 2.5V.

Vep Operation E G w A9 DQO - DQ7
Read Only VeeL Read ViL Vi ViH A9 Data Output
Output Disable ViL ViH ViH X Hi-Z
Standby ViH X X X . Hi-Z
Electronic Signature ViL Vi Vin Vio Codes
Read/MWrite @ | Vppy Read ViL ViL Vin A9 Data Output
Write Vi Vi Vi Pulse A9 Data [nput
Output Disable Vi Vi ViH X Hi-Z
Standby Vi X X X Hi-Z
Note: 1. X=ViLorVi
2. Refer also to the Command Table
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Table 4. Electronic Signature

Identifier A0 DQ7 | DQ6 | DQ5 | DQ4 | DQ3 | DQ2 | DQ1 | DQO | Hex Data
Manufacturer’s Code Vi 0 0 0 0 0 0 0 20h
Device Code Vin 1 0 0 1 0 1 0 0AAh

Table 5. Commands (V)
Command Cycles 1st Cycle 2nd Cycle

Operation A0-A14 DQo0-DQ7 Operation A0-A14 DQo-DQ7
Read 1 Write X 00h
g:sﬁtar?unrig 5 Write X 90h Read 0000h 20h

Read 0001h 0AAh

Setup Erase/ 5 Write X 20h
Erase Write X 20h
Erase Verify 2 Write AO0-A14 0AOh Read Data Output
Setup Program/ o Write X 40h
Program Write AO-A14 Data Input
Program Verify 2 Write 0COh Read X Data Output
Reset 2 Write OFFh Write X OFFh

Note: 1. X=ViLorVin

READ/WRITE MODES (cont'd)

If the device is deselected during Erasure, Pro-
gramming or Verification it will draw active supply
currents until the operations are terminated.

The device is protected against stress caused by
long erase or program times. If the end of Erase or
Programming operations are not terminated by a
Verify cycle within a maximum time permitted, an
internal stop timer automatically stops the opera-
tion. The device remains in an inactive state, ready
to start a Verify or Reset Mode operation.

Read Mode. The Read Mode is the default at
power up or may be set-up by writing 00h to the
command register. Subsequent read operations
output data from the memory. The memory remains
in the Read Mode until a new command is written
to the command register.

Electronic Signature Mode. In order to select the
correct erase and programming algorithms for on-
board programming, the manufacturer and devices
code may be read directly. It is not neccessary to

4/15 Ei- SGS-TH
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apply a high voltage to A9 when using the com-
mand register. The Electronic Signature Mode is
set-up by writing 90h to the command register. The
following read cycle, with address inputs 0000h or
0001h, output the manufacturer or device type
codes. The command is terminated by writing an-
other valid command to the command register (for
example Reset).

Erase and Erase Verify Modes. The memory is
erased by first Programming all bytes to 00h, the
Erase command then erases them to OFFh. The
Erase Verify command is then used to read the
memory byte-by-byte for a content of OFFh.

The Erase Mode is set-up by writing 20h to the
command register. The write cycle is then repeated
to start the erase operation. Erasure starts on the
rising edge of W during this second cycle. Erase is
followed by an Erase Verify which reads an ad-
dressed byte.

Erase Verify Mode is set-up by writing 0AOh to the
command register and at the same time supplying
the address of the byte to be verified. The rising

OMSON
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READ/WRITE MODES (cont'd)

edge of W during the set-up of the first Erase Verify
Mode stops the Erase operation. The following
read cycle is made with an internally generated
margin voltage applied, reading OFFh indicates
that all bits of the addressed byte are fully erased.
The whole contents of the memory are verified by
repeating the Erase Verify Operation, first writing
the set-up code 0AOh with the address of the byte
to be verified and then reading the byte contents in
a second read cycle.

As the Erase algorithm flow chart shows, when the
data read during Erase Verify is not OFFh, another
Erase operation is performed and verification con-
tinues from the address of the last verified byte. The
command is terminated by writing another valid
command to the command register (for example
Program or Reset).

Program and Program Verify Modes. The Pro-
gram Mode is set-up by writing 40h to the command
register. This is followed by a second write cycle

AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 10ns
Input Pulse Voltages 0.45V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.45V

VA00827

which latches the address and data of the byte to
be programmed. The rising edge of W during this
secind cycle starts the programming operation.
Programming is followed by a Program Verify of the
data written.

Program Verify Mode is set-up by writing 0COh to
the command register. The rising edge of W during
the set-up of the Program Verify Mode stops the
Programming operation. The following read cycle,
of the address already latched during program-
ming, is made with an internally generated margin
voltage applied, reading valid data indicates that all
bits have been programmed.

Reset Mode. This command is used to safely abort
Erase or Program Modes. The Reset Mode is
set-up and performed by writing twice OFFh to the
command register. The command should be fol-
lowed by writing a valid command to the the com-
mand register (for example Read).

Figure 4. AC Testing Load Circuit

1.3V
IN914
3 3KN
DEVICE
UNDER O ouT
TEST = C| =100pF

C_ includes JIG capacitance
VA00828

Table 6. Capacitance () (Ta=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cour Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested
Lyy SESTHOMSON =1
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Table 7. DC Characteristics
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or Vo =5V + 10%)

Symbol Parameter Test Condition Min Max Unit
Iut Input Leakage Current 0V <Vin<Vee +1 HA
Lo Output Leakage Current 0V < Vour £ Vee +10 LA
lec Supply Current (Read) E =V, f=6MHz 30 mA

leot Supply Current (Standby) TTL _ E=Vi 1 mA
Supply Current (Standby) CMOS E =Vcc +0.2V 200 pA
lecz ™ | Supply Current (Programming) During Programming 10 mA
lccs " | Supply Current (Program Verify) During Verify 30 mA
loca Supply Current (Erase) During Erasure 15 mA
lccs " | Supply Current (Erase Verify) During Erase Verify 30 mA
ILpp Program Leakage Current Vpp < Vce +100 pA
Iep gtrggcrj%?) Current (Read or Vep > Vce 200 uA
Vep < Vee +100 LA
Ippy™ Program Current (Programming) Vep = VppH, During Programming 30 mA
Ipp2’" 5;%?;?"‘ Current (Program Vep = VppH, During Verify 5 mA
tppa™ | Program Current (Erase) Vpp = Vppy, During Erase 30 mA
Irps™ | Program Current (Erase Verify) Vpp = Vppy, During Erase Verify 5 mA
Vi Input Low Voltage -0.5 0.8 Vv
Vin Input High Voltage TTL 2 Vce +0.5 Vv
Input High Voltage CMOS 0.7Vec | Vec +0.5 \'
VoL Output Low Voltage loL = 5.8mA (grade 1) 0.45 \Y
loL = 2.1mA (grade 6) 0.45 \
lon =—100pA 4.1 Vv
Vou Output High Voltage CMOS lon = —1mA Veo —'O‘§ v
lon = —2.5mA (grade 1) Vcec 0.8 \Y
Output High Voltage TTL lon = —2.5mA 2.4 Vv
VerL g’;’g’;{gn\g‘)’"age (Read 0 6.5 v
Vpph g;gg;:gn\éc)ﬂtage (Read/Write 1.4 126 v
Vip A9 Voltage (Electronic Signature) 11.5 13
Ip M A9 Current (Electronic Signature) A9 = Vio (grade 1) 200 BA
A9 =Vip (grade 6) 500 uA
Viko fgg‘;()_lgu\t/oltage, Erase/Program o5 v
Note: 1. Not 100% Tested. Charactensation Data available.

6/15

264

Ei SGS-THOMSON

MICROELECTRONICS




M28F256A

Table 8A. Read Only Mode AC Characteristics
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V + 10%; OV < Vpp < 6.5V)

M28F256A
Symbol Alt Parameter Test Condition 12 Unit
Min Max
tavav trc | Read Cycle Time E=Vi,G=Vi 120 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=Vy 120 ns
(1) Chip Enable Low to Output =_
teLax Wz | Transition G=Vi 0 ns
teLav tce | Chip Enable Low to Output Valid G=Vi 120 ns
(1) Output Enable Low to Output =_
taLax toz Transition E=Vi 0 ns
taLav toe | Output Enable Low to Output Valid E=Vi 50 ns
teraz " Chip Enable High to Output Hi-Z G=Vo 0 40 ns
taraz " tor | Output Enable High to Output Hi-Z E=VL 0 30 ns
Address Transition to Output =_ =_ :
taxax toH Transition E=Vi,G=V 0 ns
Note: 1. Sampled only, not 100% tested
Table 8B. Read Only Mode AC Characteristics
((Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V + 10%; OV < Vpp < 6.5V)
M28F256A
Symbol Alt Parameter Test Condition A5 20 Unit
Min | Max | Min | Max
tavav trc Read Cycle Time E=Vi,G=VyL 150 200 ns
tavav tacc | Address Valid to Output Valid E=ViL,G=VyL 150 200 | ns
1) Chip Enable Low to Output a_
terax %z | Transition G=Vu 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=Vi 150 200 ns
tarax toLz ?r:tﬁsui:iggable Low to Output E=vL 0 0 ns
taLav toe | Output Enable Low to Output Valid E=Vy 55 60 ns
teraz Chip Enable High to Output Hi-Z G=Vi 0 55 0 60 | ns
taraz tor | Output Enable High to Output Hi-Z E=ViL 0 35 0 40 | ns
Address Transition to Output T_ a_ _
taxax ton Transition E=Vi,G=Vu 0 = 0 ns
Note: 1. Sampled only, not 100% tested
7/15
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Figure 5. Read Mode AC Waveforms
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Figure 7. Electronic Signature Command Waveforms
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Table 9A. Read/Write Mode AC Characteristics
(TA=0t0 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or Vce = 5V £ 10%: Vpp = 12V)

M28F256A
Symbol Alt Parameter A2 Unit
Min Max
tvPHEL Vep High to Chip Enable Low 100 ns
tWHWH3 twe Write Cycle Time 120 ns
tavwi tas Address Valid to Write Enable Low 0 ns
twiax tan Write Enable Low to Address Transition 60 ns
teLwe tes Chip Enable Low to Write Enable Low 20 ns
taHWL Output Enable High to Write Enable Low 0 us
tovwH tos Input Valid to Write Enable High 50 ns
twiwH twp Write Enable Low to Write Enable High (Write Pulse) 60 ns
teen® Chip Enable Low to Chip Enable High (Write Pulse) 70 ns
twHDX toH Write Enable High to Input Transition 10 ns
tWHWH1 Duration of Program Operation 10 us
twHwH2 Duration of Erase Operation 9.5 ms
twHEH tch Write Enable High to Chip Enable High 0 ns
twHwL twpn | Write Enable High to Write Enable Low 20 ns
twHaL Write Enable High to Output Enable Low 6 us
tavav tacc | Addess Valid to data Output 120 ns
teLax tceL | Chip Enable Low to Output Transition 0 ns
teLav tce Chip Enable Low to Output Valid 120 ns
taLax toeL | Output Enable Low to Output Transition 0 ns
teLav toe Output Enable Low to Output Valid 50 ns
teraz tcor | Chip Enable High to Output Hi-Z 40 ns
tenoz ™ | tor | Output Enable High to Output Hi-Z 30 ns
taxax toH Address Transition to Output Transition 0 ns

Notes: 1. Sampled only, not 100% tested _ _
2. AWrite is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write 1s controlled by Chip Enable
(with a Chip Enable pulse width smaller than Write Enable), all imings should be measured relative to Chip Enable waveform.

10115 ﬁ SGS-THOMSON
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Table 9B. Read/Write Mode AC Characteristics
(TA=0to 70 °C, —40 to 85 °C or —-40 to 125 °C; Vcc = 5V £ 5% or Voc =5V + 10%: Vpp = 12V)

M28F256A
Symbol Alt Parameter 15 20 Unit
Min | Max | Min | Max
tvPHEL Vpp High to Chip Enable Low 100 100 ns
tWHWH3 twc | Write Cycle Time 150 200 ns
tavwi tas Address Valid to Write Enable Low 0 0 ns
twLax tan Write Enable Low to Address Transition 60 75 ns
teLwL tcs Chip Enable Low to Write Enable Low 20 20 ns
taHwL Output Enable High to Write Enable Low 0 0 us
tovwH tos Input Valid to Write Enable High 50 50 ns
twiwH twp Write Enable Low to Write Enable High (Write Pulse) ) 60 60 ns
teLen® Chip Enable Low to Chip Enable High (Write Pulse) 70 70 ns
twHDX toH Write Enable High to Input Transition 10 10 ns
tWHWH1 Duration of Program Operation 10 10 Hs
twHWH2 Duration of Erase Operation 9.5 9.5 ms
twHEH tcH Write Enable High to Chip Enable High 0 0 ns
twHwL twen | Write Enable High to Write Enable Low 20 20 ns
twHaL Write Enable High to Output Enable Low 6 6 us
tavav tacc | Addess Valid to data Output 150 200 ns
teLax tceL | Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 150 200 ns
taLax toEL Output Enable Low to Output Transition 0 0 ns
teLav toe Output Enable Low to Output Valid 55 60 ns
tenaz™™ | tcor | Chip Enable High to Output Hi-Z 55 60 ns
taraz tor Output Enable High to Output Hi-Z 35 40 ns
taxax ton Address Transition to Output Transition 0 0 ns

Notes: 1. Sampled only, not 100% tested _ .
2. AWrite is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable
(with a Chip Enable pulse width smaller than Write Enable), all imings should be measured relative to Chip Enable waveform.
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Figure 10. Erasing Flowchart

Figure 11. Programming Fiowchart

Vop = 12V
PROGRAM ALL
BYTES TO OOh

ERASE SET-UP
Wait 10ms

ERASE VERIFY
Latch Addr

r++

READ COMMAND

Vep < 6.5V, PASS
VA00687

Vop = 12V

l,—

PROGRAM SET-UP
Latch Addr, Data

PROGRAM VERIFY

NO

Vop < 6.5V
FAIL

r++

YES
READ COMMAND

Vpp < 6.5V, PASS

VA00677

Limit: 1000 at grades 1 & 6; 6000 at grade 3.

PRESTO F ERASE ALGORITHM

The PRESTO F Erase Algorithm guarantees that
the device will be erased in a reliable way. The
algorithm first programms all bytes to 00h in order
to ensure uniform erasure. The programming fol-
lows the Presto F Programming Algorithm (see
below). Erase is set-up by writing 20h to the com-
mand register, the erasure is started by repeating
this write cycle. Erase Verify is set-up by writing
0AOh to the command register together with the
address of the byte to be verified. The subsequent
read cycle reads the data which is compared to
OFFh. Erase Verify begins at address 0000h and
continues to the last address or until the compari-
son of the data to OFFh fails. If this occurs, the
address of the last byte checked is stored and a
new Erase operation performed. Erase Verify then
continues from the address of the stored location.

e (o7 M s
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PRESTO F PROGRAM ALGORITHM

The PRESTO F Programming Algorithm applies a
series of 10us programming pulses to a byte until
a correct verify occurs. Up to 25 programming
operations are allowed for one byte. Program is
set-up by writing 40h to the command register, the
programming is started after the next write cycle
which also latches the address and data to be
programmed. Program Verify is set-up by writing
0COh to the command register, followed by a read
cycle and a compare of the data read to the data
expected. During Program and Program Verify op-
erations a MARGIN MODE circuit is activated to
guarantee that the cell is programmed with a safety
margin.
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ORDERING INFORMATION SCHEME

Example: M28F256A -12 X B 1 TR

L

Speed | | Vcc Tolerance | | Package J | Temp. Range | I Option
-12 120 ns blank +10% B PDIP32 1 0to70°C Y3 1,000 Cycles
-15 150 ns X +5% C PLCC32 3 —40t0125°C TR Tape & Reel
20  200ns 6 —401085°C Packing

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

. 15/15
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CMOS 512K (64K x 8, Chip Erase) FLASH MEMORY

= FAST ACCESS TIME: 120ns

= LOW POWER CONSUMPTION
— Standby Current: 200pA Max

= 10,000 ERASE/PROGRAM CYCLES

= 12V PROGRAMMING VOLTAGE \\
= TYPICAL BYTE PROGRAMMING TIME 10us \\-\_ \
(PRESTO F ALGORITHM) '}; 1/11,«
= ELECTRICAL CHIP ERASE IN 1s RANGE At
= INTEGRATED ERASE/PROGRAM-STOP
TIMER PDIP32 (B) PLCC32 (C)
Figure 1. Logic Diagram
DESCRIPTION
The M28F512 FLASH MEMORY is a non-volatile
memory which may be erased electrically at the
chip level and programmed byte-by-byte. It is or- Vee WP
ganised as 64K bytes of 8 bits. It uses a command ‘ l
register architecture to select the operating modes
and thus provides a simple microprocessor inter- 16 8
face. The M28F512 FLASH MEMORY is suitable
for applications where the memory has to be repro- AO—A1S # <;f\> DQO-DQ7
grammed in the equipment. The access time of
100ns makes the device suitable for use in high W —a
speed microprocessor systems. W M28F512
E —d
Table 1. Signal Names
A0 -A15 Address Inputs G —C
DQo - DQ7 Data Inputs / Outputs
E Chip Enabl
= p Enable VSS
G Output Enable VA0D5488
w Write Enable
Vpp Program Supply
Vee Supply Voltage
Vss Ground
March 1993 1/16
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep 01 N~ 320 Vee N ag o
NC O 2 310w T < zZ>>E =z
| s I e U s O e N s O e O s |
A5 03 300 NC @ 32
A12 [ 4 290 A14 A7 1 A14
A7 05 28 0 A13 AB HA13
A6 [ 6 270 A8 A5 1 A8
AS 017 26 0 A9
A4 :
A4[8M - 250 AN [ A9
A3 [ g M28F512 o, | & A3[9 M28F512 25 ]511
A2 1 10 230 A10 A2 19
Al 0N 2201 E Al 1A10
AO [ 12 21 p bQ7 AO 0E
DQO 013 2000 DQ6 DQo 1pQ7
DQt O 14 19 0 DQS 17
| S QR SR Dy S gy S R S g S gy )
DQ2 O 15 18 | DQ4 i
Vsg 16 17 0 0Q3 g8gvggegg
VA00550
VAD0548
Warning: NC = No Connection Warning: NC = No Connection
Table 2. Absolute Maximum Ratings
Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70
grade 3 —401to0 125 °C
grade 6 —40t0 85
TsTa Storage Temperature —65to 150 °C
Vio Input or Output Voltages -0.6t07
Vee Supply Voltage —0.6t07
Vag A9 Voltage -0.61t013.5
Program Supply Voltage, during Erase
Vep or Programming —06t014 v

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device rehability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

DEVICE OPERATION

The M28F512 FLASH MEMORY employs a tech-
nology similar to a 512K EPROM but adds to the
device functionality by providing electrical erasure
and programming. These functions are managed
by a command register. The functions that are
addressed via the command register depend on
the voltage applied to the Vpp, program voltage,
input. When Vpp is less than or equal to 6.5V, the

2/16 .
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command register is disabled and M28F512 func-
tions as a read only memory providing operating
modes similar to an EPROM (Read, Output Dis-
able, Electronic Signature Read and Standby).
When Vee is raised to 12V the command register
is enabled and this provides, in addition, Erase and
Program operations.
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READ ONLY MODES, Vpp < 6.5V

For all Read Only Modes, except Standby Mode,
the Write Enable input W should be High. In the
Standby Mode this input is 'don’t care’.

Read Mode. The M28F512 has two enable inputs,
E and G, both of which must be Low in order to
output data from the memory. The Chip Enable E)
is the power control and should be used for device
selection. Output Enable (G) is the output control
and should be used to gate data on to the output,
independant of the device selection.

Standby Mode. In the Standby Mode the maxi-
mum supply current is reduced from 30mA to
200pA. The device is placed in the Standby Mode
by applying a High to the Chip Enable (E) input.
When in the Standby Mode the outputs are in a high
impedance state, independant of the Output En-
able (G) input.

Qutput Disable Mode. When the Output Enable
(G) is High the outputs are in a high impedance
state.

Electronic Signature Mode. This mode allows the
read out of two binary codes from the device which
identify the manufacturer and device type. This
mode is intended for use by programming equip-
ment to automatically select the correct erase and
programmlng algorithms. The Electronic Signature
Mode is active when a high voltage (11.5V to 13V)
is applied to address line A9 with E and G Low. With
A0 Low the output data is the manufacturer code,
when AQ is High the output is the device type code.
All other address lines should be maintained Low
while reading the codes.

Table 3. Operations (1)

READ/WRITE MODES, 11.4V < Vpp < 12.6V

When Vpp is High both read and write operations
may be performed. These are defined by the con-
tents of an internal command register. Commands
may be written to this register to set-up and exe-
cute, Erase, Erase Verify, Program, Program Verify
and Reset modes. Each of these modes needs 2
cycles. Every mode starts with a write operation to
set-up the command, this is followed by either read
or write operations. The device expects the first
cycle to be a write operation and does not corrupt
data at any location in memory. Read mode is
set-up with one cycle only and may be followed by
any number of read operations to output data.
Electronic Signature Read mode is set-up with one
cycle and followed by a read cycle to output the
manufacturer or device codes.

Awrite to the command register is made by bringing
W Low while E is Low. The falling edge of W latches
Addresses, while the rising edge latches Data,
which are used for those commands that require
address inputs, command input or provide data
output.

When the device is powered up and when Vpp is <
6.5V the contents of the command register default
to 00h, thus automatically setting-up Read opera-
tions. In addition a specific command may be used
to set the command register to 00h for reading the
memory.

The system designer may chose to provide a con-
stant high Vpp and use the register commands for
all operations, or to switch the Vpp from low to high
only when needing to erase or program the mem-
ory. All command register access is inhibited when

Vep Operation E G w A9 DQO - DQ7
Read Only VepL Read Vi Vi Vin A9 Data Output
Output Disable Vi Vin Vi4 X Hi-Z
Standby Vin X X X Hi-Z
Electronic Signature ViL Vi Vi Vio Codes
ReadWrite @ | Vepn Read Vi Vi Vin A9 Data Output
Write Vi ViH V. Pulse A9 Data Input
Output Disable Vi Vin ViH X Hi-Z
Standby ViH X X X Hi-Z
Note: 1. X=ViLorVi
2. Refer also to the Command Table
Ly S THOMSON e
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Table 4. Electronic Signature

Identifier A0 DQ7 | DQ6 | DQ5 | DQ4 | DQ3 | DQ2 | DQ1 | DQO | Hex Data
Manufacturer’s Code Vi 0 0 0 0 0 0 0 20h
Device Code ViH 0 0 0 0 0 0 1 0 02h

Table 5. Commands (V)
Command Cycles 1st Cycle 2nd Cycle

Operation A0-A15 DQo0-DQ7 Operation A0-A15 DQo-DQ7
Read 1 Write X 00h
E:Sﬁg?ur:'s 2 White X 90h Read 0000h 20h

Read 0001h 02h

Setup Erase/ 2 Write X 20h
Erase Write X 20h
Erase Verify 2 Write AO-A15 0AOCh Read Data Output
Setup Program/ 2 Write X 40h
Program Write AO-A15 Data Input
Program Verify 2 Write 0COh Read X Data Output
Reset 2 Write OFFh Write X OFFh

Note: 1. X=ViLorVmu

READ/WRITE MODES (cont'd)

Vcc falls below the Erase/Write Lockout Voltage
(Viko) of 2.5V.

If the device is deselected during Erasure, Pro-
gramming or Verification it will draw active supply
currents until the operations are terminated.

The device is protected against stress caused by
long erase or program times. If the end of Erase or
Programming operations are not terminated by a
Verify cycle within a maximum time permitted, an
internal stop timer automatically stops the opera-
tion. The device remains in an inactive state, ready
to start a Verify or Reset Mode operation.

Read Mode. The Read Mode is the default at
power up or may be set-up by writing 00h to the
command register. Subsequent read operations
output data from the memory. The memory remains
in the Read Mode until a new command is written
to the command register.

4/16 -
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Electronic Signature Mode. In order to select the
correct erase and programming algorithms for on-
board programming, the manufacturer and devices
code may be read directly. It is not neccessary to
apply a high voltage to A9 when using the com-
mand register. The Electronic Signature Mode is
set-up by writing 90h to the command register. The
following read cycle, with address inputs 0000h or
0001h, output the manufacturer or device type
codes. The command is terminated by writing an-
other valid command to the command register (for
example Reset).

Erase and Erase Verify Modes. The memory is
erased by first Programming all bytes to 00h, the
Erase command then erases them to OFFh. The
Erase Verify command is then used to read the
memory byte-by-byte for a content of OFFh.

The Erase Mode is set-up by writing 20h to the
command register. The write cycle is then repeated
to start the erase operation. Erasure starts on the
rising edge of W during this second cycle. Erase is
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READ/WRITE MODES (cont'd)

followed by an Erase Verify which reads an ad-
dressed byte.

Erase Verify Mode is set-up by writing 0AOh to the
command register and at the same time supplying
the address of the byte to be verified. The rising
edge of W during the set-up of the first Erase Verify
Mode stops the Erase operation. The following
read cycle is made with an internally generated
margin voltage applied, reading OFFh indicates
that all bits of the addressed byte are fully erased.
The whole contents of the memory are verified by
repeating the Erase Verify Operation, first writing
the set-up code 0AOh with the address of the byte
to be verified and then reading the byte contents in
a second read cycle.

As the Erase algorithm flow chart shows, when the
data read during Erase Verify is not OFFh, another
Erase operation is performed and verification con-
tinues from the address of the last verified byte. The
command is terminated by writing another valid
command to the command register (for example
Program or Reset). '

AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 10ns
Input Pulse Voltages 0.45V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 3. AC Testing Input Output Waveforms

2.4V

0.45v

VA00B27

Program and Program Verify Modes. The Pro-
gram Mode is set-up by writing 40h to the command
register. This is followed by a second write cycle
which latches the address and data of the byte to
be programmed. The rising edge of W during this
secind cycle starts the programming operation.
Programming is followed by a Program Verify of the
data written.

Program Verify Mode is set-up by writing 0COh to
the command register. The rising edge of W during
the set-up of the Program Verify Mode stops the
Programming operation. The following read cycle,
of the address already latched during program-
ming, is made with an internally generated margin
voltage applied, reading valid data indicates thatall
bits have been programmed.

Reset Mode. This command is used to safely abort
Erase or Program Modes. The Reset Mode is
set-up and performed by writing twice OFFh to the
command register. The command should be fol-
lowed by writing a valid command to the the com-
mand register (for example Read).

Figure 4. AC Testing Load Circuit

1.3V
;-mgm
3 3KN
DEVICE
UNDER O ouT
TEST

= C_=100pF

T

C| includes JIG caopacitance

VAQ0828

Table 6. Capacitance () (Ta=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cour Output Capacitance Vout =0V 12 pF
Note: 1. Sampled only, not 100% tested
5/16
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Table 7. DC Characteristics
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V + 10%)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0V <Vin<Vee +1 pA
Io Output Leakage Current 0V < Vour < Vee +10 pA
lcc Supply Current (Read) E =V, f=6MHz 30 mA

oot Supply Current (Standby) TTL _ E=Vi 1 mA
Supply Current (Standby) CMOS E=Vcc£0.2V 200 LA
leca ™ Supply Current (Programming) During Programming 10 mA
lccs " | Supply Current (Program Verify) During Verify 30 mA
lcca ™ | Supply Current (Erase) During Erasure 15 mA
lccs " | Supply Current (Erase Verify) During Erase Verify 30 mA
ILep Program Leakage Current Vpp < Vee +100 pA
Iop Program Current (Read or Vep >Vee 200 pA
Standby) Vpp < Vee +100 HA
Ipp1(") Program Current (Programming) Vpp = Vppn, During Programming 30 mA
1ppa® \Ij;%gf;;?m Current (Program Vep = Vppy, During Verify 5 mA
lrp3™ | Program Current (Erase) Vpp = Vppy, During Erase 30 mA
Ippa(!) Program Current (Erase Verify) Vep = Vppn, During Erase Verify 5 mA
Vi Input Low Voltage -0.5 0.8 \Y
Vi Input High Voltage TTL 2 Vce + 0.5 Vv
Input High Voltage CMOS 0.7Vcec | Vec+0.5 \4
VoL Output Low Voltage loL = 5.8mA (grade 1) 0.45 \"
loL = 2.1mA (grade 6) 0.45 \Y
lon = —100pA 41 \
Vo Output High Voltage CMOS lon = —1mA Vec —0.8 v
lon = —2.5mA (grade 1) Vce —0.8 \'/
Output High Voltage TTL lon = —-2.5mA 2.4 \
VeeL g’;’grf:t?;n\éc)’ltage (Read 0 6.5 \%
Vern gg’grg?;n\é‘;“age (Read/Write 1.4 12,6 V.
Vip A9 Voltage (Electronic Signature) 11.5 13 \
o™ | A9 Current (Electronic Signature) A9 =Vip 200 pA
Vixo Egglglgu\t/oltage, Erase/Program 25 v
Note: 1. Not 100% tested. Characterisation Data available.

6/16
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Table 8A. Read Only Mode AC Characteristics
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V £ 10%; 0V < Vpp < 6.5V)

M28F512
Symbol Alt Parameter Test Condition 12 Unit
Min Max
tavav tac | Read Cycle Time E=ViL,G=Vi 120 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=VL 120 ns
1) Chip Enable Low to Output =_
teax %z | Transition G=ViL 0 ns
teLav tce Chip Enable Low to Output Valid G=ViL 120 ns
(1) Output Enable Low to Output =_
terax oLz | Transition E=Vi 0 ns
taLav toe | Output Enable Low to Output Valid E=ViL 50 ns
tenaz Chip Enable High to Output Hi-Z G=ViL 40 ns
tanaz M tor | Output Enable High to Output Hi-Z E=VL 30 ns
Address Transition to Output =_ =_
taxax toH | Transition E=Vi,G=Vi 0 ns
Note: 1. Sampled only, not 100% tested
Table 8B. Read Only Mode AC Characteristics
((Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V £ 10%; 0V < Vpp < 6.5V)
M28F512
Symbol Alt Parameter Test Condition 15 .20 Unit
Min [ Max | Min | Max
tavav tac | Read Cycle Time E=Vi,G=Vy | 150 200 ns
tavav tacc | Address Valid to Output Valid E=ViL,G=VL 150 200 | ns
1) Chip Enable Low to Output =_
teLax tz Transition G=ViL 0 0 ns
teLav tce Chip Enable Low to Output Valid G= ViL 150 200 ns
torax ™. toLz _([?rgtr;])sui’:i(l)i:able Low to Output E=viL 0 0 ns
teLav toe Output Enable Low to Output Valid E=VL 55 60 ns
tenaz (7 Chip Enable High to Output Hi-Z G=Vi 0 | 55| 0o | 60 | ns
taoz™ | tor | Output Enable High to Output Hi-Z E=Vi 3 | o | 40 | ns
Address Transition to Output = _v. 6. _
taxax ton | Transition E=Vi,G=ViL 0 = 0 ns
Note: 1. Sampled only, not 100% tested
‘ SGS-THOMSON 716
Y/ HICROELECTRONICS
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Figure 5. Read Mode AC Waveforms
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Figure 6. Read Command Waveforms
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Figure 7. Electronic Signature Command Waveforms
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Table 9A. Read/Write Mode AC Characteristics - W and E Controlled
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or 5V + 10%)

M28F512
Symbol Alt Parameter 12 Unit
Min Max

tvPHEL Vep High to Chip Enable Low 1 us
tvPHWL Vep High to Write Enable Low 1 us
twHWH3 twe Write Cycle Time 120 ns
tavwL tas Address Valid to Write Enable Low 0 ns
taveL Address Valid to Chip Enable Low 0 ns
twiax taH Write Enable Low to Address Transition 60 ns
teLAX Chip Enable Low to Address Transition 80 ns
teLwi tcs+ | Chip Enable Low to Write Enable Low 20 ns
twLeL Write Enable Low to Chip Enable Low 0 ns
teHwL Output Enable High to Write Enable Low 0 us
tGHEL Output Enable High to Chip Enable Low 0 us
tovwH tos Input Valid to Write Enable High 50 ns
tovEH Input Valid to Chip Enable High 50 ns
twiwH twp Write Enable Low to Write Enable High (Write Pulse) 60 ns
teLEH Chip Enable Low to Chip Enable High (Write Pulse) 70 ns
twHDX toH Write Enable High to Input Transition 10 ns
terobx Chip Enable High to Input Transition 10 ns
twHWH1 Duration of Program Operation 9.5 us
tEHEH1 Duration of Program Operation 9.5 us
tWHWH2 Duration of Erase Operation 9.5 ms
twHEH teh Write Enable High to Chip Enable High 0 ns
tEHWH Chip Enable High to Write Enable High 0 ns
twHWL tweH | Write Enable High to Write Enable Low 20 ns
teHEL Chip Enable High to Chip Enable Low 20 ns
twHGL Write Enable High to Output Enable Low 6 us
teHGL Chip Enable High to Output Enable Low 6 us
tavav tacc | Addess Valid to data Output 120 ns
terax tz Chip Enable Low to Output Transition 0 ns
teLav tce Chip Enable Low to Output Valid 120 ns
tarax to.z | Output Enable Low to Output Transition 0 ns
teLav toe Output Enable Low to Output Valid 50 ns
tenaz Chip Enable High to Output Hi-Z 50 ns
tenaz™ | tor | Output Enable High to Output Hi-Z 30 ns
taxax toH Address Transition to Output Transition 0 ns

Notes: 1. Sampled only, not 100% tested _ _
2. AWrite 1s enabled by a valid combination of Chip Enable (E) and Wnte Enable (W). When Wnte is controlled by Chip Enable
(with a Chip Enable pulse width smaller than Write Enable), all imings should be measured relative to Chip Enable waveform.

10/16 .
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Table 9B. Read/Write Mode AC Characteristics - W and E Controlled
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or 5V + 10%)

M28F512
Symbol Alt Parameter 15 .20 Unit
Min | Max | Min | Max
tvPHEL Vep High to Chip Enable Low 1 1 us
tvPHWL Vep High to Write Enable Low 1 1 us
tWHWH3 twe Write Cycle Time 150 200 ns
tavwL tas Address Valid to Write Enable Low 0 0 ns
taveL Address Valid to Chip Enable Low 0 0 ns
twiax taH Write Enable Low to Address Transition 60 60 ns
teLAx Chip Enable Low to Address Transition 80 80 ns
teLwL tes Chip Enable Low to Write Enable Low 20 20 ns
twieL Write Enable Low to Chip Enable Low ns
teHWL Output Enable High to Write Enable Low us
tGHEL Output Enable High to Chip Enable Low us
tovwH tos Input Valid to Write Enable High 50 50 ns
toveH Input Valid to Chip Enable High 50 50 ns
twLWH twp Write Enable Low to Write Enable High (Write Pulse) 60 60 ns
tELEH Chip Enable Low to Chip Enable High (Write Pulse) 70 70 ns
twHDX toH Write Enable High to Input Transition 10 10 ns
terpx Chip Enable High to Input Transition 10 10 ns
AWHWH1 Duration of Program Operation 9.5 9.5 pus
tEHEH1 Duration of Program Operation 9.5 9.5 us
tWHWH2 Duration of Erase Operation 9.5 9.5 ms
twHEH tcH Write Enable High to Chip Enable High ns
teHwWH Chip Enable High to Write Enable High ns
tWHWL twen | Write Enable High to Write Enable Low 20 20 ns
teHEL Chip Enable High to Chip Enable Low 20 20 ns
twHaGL Write Enable High to Output Enable Low us
teHaL Chip Enable High to Output Enable Low us
tavav tacc | Addess Valid to data Output 150 200 ns
terox tz Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 150 200 ns
tarax ! toiz | Output Enable Low to Output Transition 0 0 ns
taLav toe Output Enable Low to Output Valid 55 60 ns
teraz " Chip Enable High to Output Hi-Z 55 60 ns
taraz tor | Output Enable High to Output Hi-Z 35 40 | ns
taxax toH Address Transition to Output Transition 0 0 ns

Notes: 1. Sampled only, not 100% tested _ _
2. AWrtte is enabled by a valid combination of Chip Enable (E) and Wnite Enable (W). When Wirite is controlled by Chip Enable
(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform.

‘ﬂ SGS-THOMSON
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M28F512

Figure 11. Erasing Flowchart

Figure 12. Programming Flowchart

Vop = 12V

PROGRAM ALL
BYTES TO OOh

n=0, Addr=0000h

ERASE SET-UP

ERASE VERIFY
Latch Addr

Vop < 6.5V
FAIL

r++

READ COMMAND

Vpp < 6.5V, PASS
VA00687

Vop = 12V

l.—_

PROGRAM SET-UP
Latch Addr, Data

Wait 10us
PROGRAM VERIFY

NO

Vpp < 6.5V
FAIL

r+

YES
READ COMMAND

Vpp < 6.5V, PASS

VAD0677

Limit: 1000 at grades 1 & 6; 6000 at grade 3.

PRESTO F ERASE ALGORITHM

The PRESTO F Erase Algorithm guarantees that
the device will be erased in a reliable way. The
algorithm first programms all bytes to 00h in order
to ensure uniform erasure. The programming fol-
lows the Presto F Programming Algorithm (see
below). Erase is set-up by writing 20h to the com-
mand register, the erasure is started by repeating
this write cycle. Erase Verify is set-up by writing
0AOh to the command register together with the
address of the byte to be verified. The subsequent
read cycle reads the data which is compared to
OFFh. Erase Verify begins at address 0000h and
continues to the last address or until the compari-
son of the data to OFFh fails. If this occurs, the
address of the last byte checked is stored and a
new Erase operation performed. Erase Verify then
continues from the address of the stored location.

Lyy $55;THOMSON

PRESTO F PROGRAM ALGORITHM

The PRESTO F Programming Algorithm applies a
series of 10us programming pulses to a byte until
a correct verify occurs. Up to 25 programming
operations are allowed for one byte. Program is
set-up by writing 40h to the command register, the
programming is started after the next write cycle
which also latches the address and data to be
programmed. Program Verify is set-up by writing
0COh to the command register, followed by a read
cycle and a compare of the data read to the data
expected. During Program and Program Verify op-
erations a MARGIN MODE circuit is activated to
guarantee that the cell is programmed with a safety
margin.

15/16
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ORDERING INFORMATION SCHEME

Example: M28F512 -12 X C 1 TR

W U

li Speed ] I Vcc Tolerance | | Package I | Temp. Rangej | Option
-12 120 ns blank +10% B PDIP32 1 0to70°C Y3 1,000 Cycles
-15 150 ns X +5% C PLCC32 3 -40to125°C TR Tape & Reel
20 200ns 6 —401085°C Packing

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this

Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

16/16 x
Lyy §55,HOMSON
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M28F101

CMOS 1 Megabit (128K x 8, Chip Erase) FLASH MEMORY

= FAST ACCESS TIME: 100ns

= LOW POWER CONSUMPTION
— Standby Current: 100pA Max

= 10,000 ERASE/PROGRAM CYCLES
= 12V PROGRAMMING VOLTAGE

= TYPICAL BYTE PROGRAMING TIME 10us
(PRESTO F ALGORITHM)

= ELECTRICAL CHIP ERASE in 1s RANGE

e INTEGRATED ERASE/PROGRAM-STOP
TIMER

DESCRIPTION

The M28F101 FLASH MEMORY is a non-volatile
memory which may be erased electrically at the
chip level and programmed byte-by-byte. It is or-
ganised as 128K bytes of 8 bits. It uses a command
register architecture to select the operating modes
and thus provides a simple microprocessor inter-
face. The M28F101 FLASH MEMORY is suitable
for applications where the memory has to be repro-
grammed in the equipment. The access time of
100ns makes the device suitable for use in high
speed microprocessor systems.

Table 1. Signal Names

A0 -A16
DQO - DQ7

Address Inputs

Data Inputs / Outputs
E Chip Enable

G Output Enable

w Write Enable

Program Supply

Supply Voltage

Ground

ADVANCE DATA

PDIP32 (P)

TSOP32 (N)
8x20 mm

PLCC32 (K)

Figure 1. Logic Diagram

Vec  Wep

—
~

AO—A16

M28F101

AL L I

[}

Vss

VADO666B

July 1993
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This I1s advance information on a new product now In development or undergoing evaluation. Details are subject to change without notice.
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M28F101

Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

vep 01~ 32
A16 [ 2 3
INER I 30
A2 [ 4 291
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A5 07 26 1
A4 T8 250
a3 0 g M2BFIO1 S b
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DQO [ 13 200
DQ1 I 14 19
DQ2 [ 15 180
Vss 16 170

VAQ0867

Vee
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Warning: NC = No Connection

Figure 2C. TSOP Pin Connections

Warning: NC = No Connection

Figure 2D. TSOP Reverse Pin Connections

109352288, 032905%
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17 32
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M28F101
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Warning: NC = No Connection
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M28F101

Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70
grade 3 —40to0 125 °C
grade 6 —40to 85
Tsta Storage Temperature —65to 150 °C
Vio Input or Output Voltages -06t07 Vv
Vee Supply Voltage -06t07 \"
Vag A9 Voltage -0.6to0 13.5 v
Vep g’:(')bgrroe;TarSnLrlgipnIé Voltage, during Erase 061014 v

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

DEVICE OPERATION

The M28F101 FLASH MEMORY employs a tech-
nology similar to a 1 Megabit EPROM but adds to
the device functionality by providing electrical era-
sure and programming. These functions are man-
aged by acommand register. The functions that are
addressed via the command register depend on
the voltage applied to the Vpp, program voltage,
input. When Vpp is less than or equal to 6.5V, the
command register is disabled and M28F101 func-
tions as a read only memory providing operating
modes similar to an EPROM (Read, Output Dis-
able, Electronic Signature Read and Standby).
When Vpp is raised to 12V the command regsiter
is enabled and this provides, in addition, Erase and
Program operations.

READ ONLY MODES, Vep < 6.5V

For all Read Only Modes, except Standby Mode,
the Write Enable input W should be High. In the
Standby Mode this input is don’t care.

Read Mode. The M28F101 has two enable inputs,
E and G, both of which must be Low in order to
output data from the memory. The Chip Enable (E)
is the power control and should be used for device
selection. Output Enable (G) is the output control
and should be used to gate data on to the output,
independant of the device selection.

Standby Mode. In the Standby Mode the manxi-
mum supply current is reduced from 30mA to
100pA. The device is placed in the Standby Mode
by applying a High to the Chip Enable (E) input.
Whenin the Standby Mode the outputs are in a high

impedance state, independant of the Output En-
able (G) input.

Qutput Disable Mode. When the Output Enable
(G) is High the outputs are in a high impedance
state.

Electronic Signature Mode. This mode allows the
read out of two binary codes from the device which
identify the manufacturer and device type. This
mode is intended for use by programming equip-
ment to automatically select the correct erase and
programming algorithms. The Electronic Signature
Mode is active when a high voltage (11.5V to 13V)
isapplied to address line A9 with E and G Low. With
A0 Low the output data is the manufacturer code,
when AQ is High the output is the device type code.
All other address lines should be maintained Low
while reading the codes.

READ/WRITE MODES, 11.4V < Vpp < 12.6V

When Vpp is High both read and write operations
may be performed. These are defined by the con-
tents of an internal command register. Commands
may be written to this register to set-up and exe-
cute, Erase, Erase Verify, Program, Program Verify
and Reset modes. Each of these modes needs 2
cycles. Every mode starts with a write operation to
set-up the command, this is followed by either read
or write operations. The device expects the first
cycle to be a write operation and does not corrupt
data at any location in memory. Read mode is
set-up with one cycle only and may be followed by
any number of read operations to output data.
Electronic Signature Read mode is set-up with one
cycle and followed by a read cycle to output the
manufacturer or device codes.

Ei SGS-THOMSON 316
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M28F101

Table 3. Operations (")

Vep Operation E G w A9 DQO - DQ7
Read Only VepL Read ViL Vi ViH A9 Data Output
Output Disable ViL ViH ViH X Hi-Z
Standby Vi X X X Hi-Z
Electronic Signature Vi Vi VIH Vio Codes
Read/Write @ | Vppx Read ViL ViL Vin A9 Data Output
Write Vi ViH ViL Pulse A9 Data Input
Output Disable ViL Vi Vin X Hi-Z
Standby ViH X X X Hi-Z
Note: 1. X=Vior Vi
2. Refer also to the Command Table
Table 4. Electronic Signature
Identifier A0 DQ7 | DQ6 | DQ5 | DQ4 | DQ3 IjQZ DQ1 | DQO | Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 0 20h
Device Code Vin 0 0 0 0 0 1 1 1 07h
Table 5. Commands ()
Command Cycles 1st Cycle 2nd Cycle
Operation A0-A16 DQO0-DQ7 Operation A0-A16 DQo0-DQ7
Read 1 Write X 0oh
E:gﬁg?ul:: 2 Write X 90h Read 00000h 20h
Read 00001h 07h
Setup Erase/ 2 Write X 20h
Erase Write 20h
Erase Verify 2 Write AO-A16 0AOh Read Data Output
Setup Program/ 2 Write X 40h
Program Write AO-A16 Data Input
Program Verify 2 Write 0COh Read X Data Output
Reset 2 Write OFFh Write X OFFh
Note: 1. X=ViorViy
48 oy S HNSoN
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M28F101

READ/WRITE MODES (cont'd)

Awrite to the command register is made by bringing
W Low while E is Low. The falling edge of W latches
Addresses, while the rising edge latches Data,
which are used for those commands that require
address inputs, command input or provide data
output.

When the device is powered up and when Vpp is <
6.5V the contents of the command register default
to 00h, thus automatically setting-up Read opera-
tions. In addition a specific command may be used
to set the command register to 00h for reading the
memory.

The system designer may chose to provide a con-
stant high Vpp and use the register commands for
all operations, or to switch the Vpp from low to high
only when needing to erase or program the mem-
ory. All command register access is inhibited when
Vcc falls below the Erase/Write Lockout Voltage
(Viko) of 2.5V.

If the device is deselected during Erasure, Pro-
gramming or Verification it will draw active supply
currents until the operations are terminated.

The device is protected against stress caused by
long erase or program times. If the end of Erase or
Programming operations are not terminated by a
Verify cycle within a maximum time permitted, an

AC MEASUREMENT CONDITIONS

internal stop timer automatically stops the opera-
tion. The device remains in an inactive state, ready
to start a Verify or Reset Mode operation.

Read Mode. The Read Mode is the default at
power up or may be set-up by writing 00h to the
command register. Subsequent read operations
output data from the memory. The memory remains
in the Read Mode until a new command is written
to the command register.

Electronic Signature Mode. In order to select the
correct erase and programming algorithms for on-
board programming, the manufacturer and devices
code may be read directly. It is not neccessary to
apply a high voltage to A9 when using the com-
mand register. The Electronic Signature Mode is
set-up by writing 90h to the command register. The
following read cycle, with address inputs 00000h or
00001h, output the manufacturer or device type
codes. The command is terminated by writing an-
other valid command to the command register (for
example Reset).

Erase and Erase Verify Modes. The memory is
erased by first Programming all bytes to 00h, the
Erase command then erases them to OFFh. The
Erase Verify command is then used to read the
memory byte-by-byte for a content of OFFh.

The Erase Mode is set-up by writing 20h to the
command register. The write cycle is then repeated

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 10ns 1.3v
Input Pulse Voltages 0.45V to 2.4V -1
Input and Output Timing Ref. Voltages 0.8V to 2V k 1N914
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms DEVICE
UNDER O out
2.4V TEST o= C=100pF
-
0.45v C includes JIG capacitance
VA0DB27 VA00828
Table 6. Capacitance (! (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance ViN=0V 6 pF
Court Output Capacitance Vout =0V 12 pF
Note: 1. Sampled only, not 100% tested
5/16
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M28F101

Table 7. DC Characteristics
(TA=0to 70 °C, 40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or 5V + 10%)

Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current 0V <Vin<Vee +1 HA
o Output Leakage Current 0V < Vour < Vee +10 HA
lcc Supply Current (Read) E =V, f=6MHz 30 mA

lect Supply Current (Standby) TTL E=Vm 1 mA
Supply Current (Standby) CMOS E=Vcc 0.2V 100 pA
leca Supply Current (Programming) During Programming 10 mA
lcca ™ | Supply Current (Program Verify) During Verify 15 mA
leca M Supply Current (Erase) During Erasure 15 mA
lccs " | Supply Current (Erase Verify) During Erase Verify 15 mA
ILpp Program Leakage Current Vpp < Vce +10 HA
Ipp g{ggcriab?)Current (Read or Vep > Vee 200 HA
Vpp < Vee +10 LA
) Program Current (Programming) Vpp = Vppy, During Programming 30 mA
Ipp2™ C;?ﬁ’;?m Current (Program Vpp = Vppw, During Verify 5 mA
lppa™ Program Current (Erase) Vpp = Vpph, During Erase 30 mA
Irps™ | Program Current (Erase Verify) Vpp = Vppy, During Erase Verify 5 mA
Vi Input Low Voltage -0.5 0.8 \Y
Vi Input High Voltage TTL 2 Vece + 0.5 \
Input High Voltage CMOS 0.7Vec | Vec +0.5 Vv
VoL Output Low Voltage loL = 5.8mA (grade ) 0.4 v
loL = 2.1mA (grade 6) 0.45 Vv
Vo, | OutputHigh Voltage OMOS lon = ~100uA 41 v
lon ==2.5mA 0.85 Vee v
Output High Voltage TTL lon =-2.5mA 2.4 Vv
VepL gr:egrmn\gnage (Read 0 6.5 v
VepH (I;l;)egrraatzgn\gc)}ltage (Read/Write 1.4 126 v
Vip A9 Voltage (Electronic Signature) 11.5 13 Vv
o™ | A9 Current (Electronic Signature) A9 =Vpp 200 HA
Viko Eggkp-lgu\t/oltage, Erase/Program 25 v
Note: 1. Not 100% tested. Characterisation Data available.

6/16
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M28F101

Table 8A. Read Only Mode AC Characteristics
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or 5V + 10%; 0V < Vpp < 6.5V)

M28F101
Symbol Alt Parameter Test Condition -100 120 Unit
Min | Max | Min | Max
Write Enable High to Output
twHaL Enable Low 6 6 Hs
tavav tac | Read Cycle Time E=Vi,G=Vy | 100 120 ns
tavav tacc | Address Valid to Output Valid E=Vi, G=VyL 100 120 | ns
terox ¥ tz ggﬁs%%ible Low to Output G=ViL 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=Vi 100 120 ns
torax " touz %L;tﬁ;:isrr‘rable Low to Output E=vi 0 0 ns
teLav toe | Output Enable Low to Output Valid E=Vi 45 50 ns
teraz Chip Enable High to Output Hi-Z G=ViL 45 0 55 | ns
tanaz tor | Output Enable High to Output Hi-Z E=VL 30 0 30 | ns
Address Transition to Output = =_
taxax toH Transition E=Vi, G=VyL 0 0 ns
Note: 1. Sampled only, not 100% tested
Table 8B. Read Only Mode AC Characteristics
((TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or 5V £ 10%; OV < Vpp < 6.5V)
M28F101
Symbol Alt Parameter Test Condition 150 200 Unit
Min | Max | Min | Max
Write Enable High to Output
twhaL Enable Low 6 6 Hs
tavav trc | Read Cycle Time E=Vi,G=VyL 150 200 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=Vy 150 200 | ns
1) Chip Enable Low to Output =
teLax Lz | Transition G=ViL 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=Vo 150 200 | ns
1) Output Enable Low to Output =_
taLax oz | Transition E=VL 0 0 ns
taLav toe | Output Enable Low to Output Valid E=VuL 55 60 ns
teraz " Chip Enable High to Output Hi-Z G=Vi 55 | 0 | 60 | ns
tavaz™ | tor | Output Enable High to Output Hi-Z E=Vi 35 0 40 | ns
taxax ton _?rdac::selzso ;I'ransitlon to Output E=VLG=Vy 0 - 0 ns
Note: 1, Sampled only, not 100% tested
7/16
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Figure 5. Read Mode AC Waveforms
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Figure 6. Read Command Waveforms
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Figure 7. Electronic Signature Command Waveforms
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READ/WRITE MODES (cont'd)

to start the erase operation. Erasure starts on the
rising edge of W during this second cycle. Erase is
followed by an Erase Verify which reads an ad-
dressed byte.

Erase Verify Mode is set-up by writing 0AOh to the
command register and at the same time supplying
the address of the byte to be verified. The rising
edge of W during the set-up of the first Erase Verify
Mode stops the Erase operation. The following
read cycle is made with an internally generated
margin voltage applied, reading OFFh indicates
that all bits of the addressed byte are fully erased.
The whole contents of the memory are verified by
repeating the Erase Verify Operation, first writing
the set-up code 0AOh with the address of the byte
to be verified and then reading the byte contents in
a second read cycle.

As the Erase algorithm flow chart shows, when the
data read during Erase Verify is not OFFh, another
Erase operation is performed and verification con-
tinues from the address of the last verified byte. The
command is terminated by writing another valid

‘_ SGS-THOMS(
Y/ RO ECTRONLCS

command to the command register (for example
Program or Reset).

Program and Program Verify Modes. The Pro-
gram Mode is set-up by writing 40h to the command
register. This is followed by a second write cycle
which latches the address and data of the byte to
be programmed. The rising edge of W during this
secind cycle starts the programming operation.
Programming is followed by a Program Verify of the
data written.

Program Verify Mode is set-up by writing 0COh to
the command register. The rising edge of W during
the set-up of the Program Verify Mode stops the
Programming operation. The following read cycle,
of the address already latched during program-
ming, is made with an internally generated margin
voltage applied, reading valid data indicates that all
bits have been programmed.

Reset Mode. This command is used to safely abort
Erase or Program Modes. The Reset Mode is
set-up and performed by writing twice OFFh to the
command register. The command should be fol-
lowed by writing a valid command to the the com-
mand register (for example Read).

ON 9/16
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M28F101

Table 9A. Read/Write Mode AC Characteristics - W and E Controlled
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or 5V + 10%)

M28F101
Symbol Alt Parameter -100 120 Unit
Min | Max | Min | Max

tvPHEL Vep High to Chip Enable Low 1 1 us
tvpHWL Vpp High to Write Enable Low 1 1 us
tWHWH3 twe Write Cycle Time 100 120 ns
tavwi tas Address Valid to Write Enable Low 0 0 ns
taveL Address Valid to Chip Enable Low 0 0 ns
twiLax tan Write Enable Low to Address Transition 60 60 ns
tELAX Chip Enable Low to Address Transition 80 80 ns
tetwL tcs Chip Enable Low to Write Enable Low 20 20 ns
twieL Write Enable Low to Chip Enable Low 0 0 ns
taHwL Output Enable High to Write Enable Low 0 0 us
tGHEL Output Enable High to Chip Enable Low 0 0 us
tovwH tos Input Valid to Write Enable High 50 50 ns
toveH Input Valid to Chip Enable High 50 50 ns
twiwH twp | Write Enable Low to Write Enable High (Write Pulse) 60 60 ns
teLEH Chip Enable Low to Chip Enable High (Write Pulse) 70 70 ns
twHDX ton Write Enable High to Input Transition 10 10 ns
teHDx Chip Enable High to Input Transition 10 10 ns
tWHWH1 Duration of Program Operation 9.5 9.5 us
tEHEHT Duration of Program Operation 9.5 9.5 us
twHwH2 Duration of Erase Operation 9.5 9.5 ms
twHEH tcH Write Enable High to Chip Enable High 0 0 ns
tEHWH Chip Enable High to Write Enable High 0 0 ns
twHwL twpH | Write Enable High to Write Enable Low 20 20 ns
teHEL Chip Enable High to Chip Enable Low 20 20 ns
twHGL Write Enable High to Output Enable Low 6 6 us
tEHGL Chip Enable High to Output Enable Low 6 6 us
tavav tacc | Addess Valid to data Output 100 120 ns
terax tz Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 100 120 ns
tarax ! torz | Output Enable Low to Output Transition 0 0 ns
taLav toe Output Enable Low to Output Valid 45 50 ns
tenaz ! Chip Enable High to Output Hi-Z 40 50 | ns
taioz” | tor | Output Enable High to Output Hi-Z 30 30 | ns
taxax ton Address Transition to Output Transition 0 0 ns

Note: 1. Sampled only, not 100% tested

10/16 I;l- SGS-THOMSON
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M28F101

Table 9B. Read/Write Mode AC Characteristics - W and E Controlled
(TA=0to 70 °C, —40 to 85 °C or ~40 to 125 °C; Vcc =5V £ 5% or 5V + 10%)

M28F101
Symbol Alt Parameter -150 -200 Unit
Min | Max | Min | Max
tvPHEL Vep High to Chip Enable Low 1 1 us
tvPHWL Vpp High to Write Enable Low 1 1 us
twHWH3 twe Write Cycle Time 150 200 ns
tavwi tas Address Valid to Write Enable Low 0 0 ns
tAVEL Address Valid to Chip Enable Low 0 0 ns
twLax tan Write Enable Low to Address Transition 60 75 ns
teLAX Chip Enable Low to Address Transition 80 80 ns
teLwL tcs Chip Enable Low to Write Enable Low 20 20 ns
twLEL Write Enable Low to Chip Enable Low ns
teHwL Output Enable High to Write Enable Low us
tGHEL Output Enable High to Chip Enable Low us
tovwH tos Input Valid to Write Enable High 50 50 ns
toven Input Valid to Chip Enable High 50 50 ns
twLwH twp Write Enable Low to Write Enable High (Write Pulse) 60 60 ns
teLEH Chip Enable Low to Chip Enable High (Write Pulse) 70 70 ns
twHDX toH Write Enable High to Input Transition 10 10 ns
terpx Chip Enable High to Input Transition 10 10 ns
tWHWH1 Duration of Program Operation 9.5 9.5 us
tEHEH1 Duration of Program Operation 9.5 9.5 us
twHwWH2 Duration of Erase Operation 9.5 9.5 ms
twHEH teH Write Enable High to Chip Enable High 0 ns
tEHWH Chip Enable High to Write Enable High 0 ns
twHWL twey | Write Enable High to Write Enable Low 20 20 ns
tEHEL Chip Enable High to Chip Enable Low 20 20 ns
twHaL Write Enable High to Output Enable Low us
teHaL Chip Enable High to Output Enable Low us
tavav tacc | Addess Valid to data Output 150 200 ns
terax 7 tiz | Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 150 200 ns
tarox " to.z | Output Enable Low to Output Transition 0 0 ns
taLav toe Output Enable Low to Output Valid 55 60 ns
teraz " Chip Enable High to Output Hi-Z 55 60 | ns
taraz " tor | Output Enable High to Output Hi-Z 35 40 | ns
taxax toH Address Transition to Output Transition 0 0 ns
Note: 1. Sampled only, not 100% tested
11/16
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M28F101

Figure 11. Erasing Flowchart

Figure 12. Programming Flowchart

VPP = 12V
PROGRAM ALL
BYTES TO OOh

ERASE SET-UP

ERASE VERIFY
Latch Addr

Vop < 6.5V
FAIL

READ COMMAND

Vop < 6.5V, PASS
VA00678

Vep = 12v

l.i

PROGRAM SET-UP
Latch Addr, Data

Wait 10us
NO
PROGRAM VERIFY

<5

READ DATA OQUTPUT

YES

Vpp < 6.5V
FAIL

YES
READ COMMAND

Vop < 6.5V, PASS

VAD0677

Limit: 1000 at grade 1; 6000 at grades 3 & 6.

PRESTO F ERASE ALGORITHM

The PRESTO F Erase Algorithm guarantees that
the device will be erased in a reliable way. The
algorithm first programms all bytes to 00h in order
to ensure uniform erasure. The programming fol-
lows the Presto F Programming Algorithm (see
below). Erase is set-up by writing 20h to the com-
mand register, the erasure is started by repeating
this write cycle. Erase Verify is set-up by writing
0AOh to the command register together with the
address of the byte to be verified. The subsequent
read cycle reads the data which is compared to
OFFh. Erase Verify begins at address 0000h and
continues to the last address or until the compari-
son of the data to OFFh fails. If this occurs, the
address of the last byte checked is stored and a
new Erase operation performed. Erase Verify then
continues from the address of the stored location.

o7 855

PRESTO F PROGRAM ALGORITHM

The PRESTO F Programming Algorithm applies a
series of 10pus programming pulses to a byte until
a correct verify occurs. Up to 25 programming
operations are allowed for one byte. Program is
set-up by writing 40h to the command register, the
programming is started after the next write cycle
which also latches the address and data to be
programmed. Program Verify is set-up by writing
0COh to the command register, followed by a read
cycle and a compare of the data read to the data
expected. During Program and Program Verify op-
erations a MARGIN MODE circuit is activated to
guarantee that the cell is programmed with a safety
margin.

15/16
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M28F101

ORDERING INFORMATION SCHEME

Example: M28F101 -100 X N 1 R

WT

Speed | | Vcc Tolerance | r Package | | Temp. Range | li Option
-100 100 ns blank +10% P PDIP32 1 0to70°C R Reverse
420 120ns X £5% K PLCC32 3 —40t0125°C Pin-Out
-150 150 ns N TSOP32 6 —401t085°C Y3 1,000 Cycles
-200 200 ns 8x20mm TR gzl:éiiggReel

For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the Selector Guide in this
Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

16/16 .
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M28F101A
M28V101A

CMOS 1 Megabit (128K x 8, Chip Erase)

FLASH MEMORY

= MEMORY CHIP ERASE
= SUPPLY VOLTAGE in READ OPERATION
— 5V £ 10% for M28F101A version
- 3.3V £ 0.3V for M28V101A version
s 12V PROGRAMMING VOLTAGE
= PROGRAM/ERASE CYCLES
- 100,000 for M28F101A
- 10,000 for M28V101A
= PROGRAM/ERASE CONTROLLER
— Program Byte-by-Byte

— Data Polling and Toggle Protocol for P/E. C.
Status

= LOW POWER CONSUMPTION
— 30pA Typical in Standby

= FAST ACCESS TIMES
— 60ns for M28F101A version
— 150ns for M28V101A version

DESCRIPTION

The M28F101A, M28V101A FLASH MEMORY
products are non-volatile memories that may be
erased electrically in bulk and programmed byte-

PRODUCT CONCEPT

PLCC32 (K)

PDIP32 (P)

TSOP32 (N)

8 x 20 mm

Figure 1. Logic Diagram

by-byte. The interface is directly compatible with Vee Wpp
most microprocessors. The device is available in
PDIP32, PLCC32 and TSOP32 (8 x 20mm). Both
normal and reverse pin outs are available for the 17 8
TSOP32 package.
AO—A16 i’) @ DQO-DQ7
Table 1. Signal Names
W —d Mm28F101

AO-A16 Address Inputs M%gw 812

DQO - DQ7 Data Inputs / Outputs E —d

E Chip Enable T —d

G Output Enable

w Write Enable

Vss

Vep Program Supply VAO1141

Vce Supply Voltage

Vss Ground
August 1993 1/4

This is advance information on a new product now undergoing evaluation. Details are subject to change without notice.
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M28F101A, M28V101A

Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

vep 01~ 32 Voo
A16 [ 2 NP W

A5 003 30p NC
A2 [ 4 290 A4
A7 05 280 A13
A6 [j 6 27 p A8
AS O 7 260 A9
A4 [ 8 M28F101A 25 1 A1
A3 [} 9 M28V101A24 0 G

A2 Q10 230 A10
AT O 220 E

AO [ 12 21 p DQ7
DQO O 13 20p DQ6
DQt O 14 19 0 DQS
DQ2 O 15 18 I DQ4
Vss 016 17 I 0Q3

VA01142

Ywe o g3 3
< < <>>E =z
/|—| e Y e T e B e I e B s
32
A7 [ o 1 A14
A6 [0 0A13
A5 [l A8
A4 [0 1 Ag
A3 o Mo oA 25 an
A2 [l G
At [ 1A10
Ao [ NeE
pQo [ pQ7
17
| S Sy s St R Sy sy v
S5 B5588
o > 0 o0 o o

VAD1143

Warning: NC = No Connection

Figure 2C. TSOP Pin Connections

Warning: NC = No Connection

Figure 2D. TSOP Reverse Pin Connections

wrmnor\f:‘l.!—)‘—eg:g 0¥ oo
<< CCCLCS>>RFZzZgcacCC<
nnnfnoonnonnnnonn
16 ®
M28F101A
- M28V101A -
(Normal)
17 32
IR
29<2858pRzEEEmE"
VAD1144

ma-0058 8803886 2
<<<<OO0Aa>00000W <
anonnoannoononnn
16 41
M28F101A
e M28V101A e
(Reverse)
17 32
IR LR
TLONNDO QA QOEOETMO R
<<<<;;2§_§) Zgz<<g

VA01145

Warning: NC = No Connection
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M28F101A, M28V101A

Organisation

The organisation is 128K x 8 with Address lines
A0-A16 and Data Input/Outputs DQO-DQ7. Mem-
ory control is provided by Chip Enable, Output
Enable and Write Enable inputs.

Erase and Program are performed under control of
the internal Program/Erase Controller (P/E.C.).

Data Output bits DQ7 and DQ6 provide polling or
toggle signals during Automatic Program or Erase
to indicate the Busy/Ready state of the internal
Program/Erase Controller.

Command Interface

The memory is interfaced by 5 operation cycles for
reading the array, reading the Electronic Signature,
output disable, standby or writing.

Command bytes can be written to a Command
Interface latch to perform instructions for reading
(array or Electronic Signature), erasure, program-
ing or reset. When power is first applied, or if Vcc
falls below ViLko, the command interface is reset to
read the array.

Table 2. Instructions

Instructions

Five instructions are defined to perform Read
Memory Array, Read Electronic Signature, Auto
Erase, Auto Program and Reset. Instructions are
composed of a first command write operation fol-
lowed by either a second command write, to con-
firm the commands for programing and erase, or
read operations to read data from the memory or
to read the Electronic Signature.

For added data protection, the intructions for byte
program and erase consist of two commands that
are written to the memory. These instructions can
be aborted after the first command has been given
using the Reset instruction. Byte programing takes
typically 6ps. Erasure of the entire memory takes
typically 2.4sec when performed by the internal
Automatic P/E.C. algorithm.

During an Automatic Program or Erase operation
reads to the memory return a byte of which two data
bits, DQ7 and DQB, reflect the Busy/Ready status
of the P/E.C.

After a Program or Erase command the interface
is reset to read the memory array.

1st Cycle 2nd Cycle
Mnemonic Instruction Cycles o
pera- ) Opera- Ad- Data
tion Address Data tion dress | Output
. Array
RD Read Array 1+ Write X 00h Read | Address Output
Read Electronic " A0O="0 Code
RSIG Signature 1+ Write X 80h or 90h Read or'’ Output
EE Erase Auto 2 Write X 30h Write X 30h
. . Data
PG Program Auto 2 Write X 10h or 50h Write | Address Input
RST® | Reset 1-2 Write X OFFh Write X OFFh
Notes: 1. X = Don't Care
2. 1 or 2 cycles may be required, see Instruction descriptions.
L7 SGS-THOMSON 34
Y/ ICROELEGTRONIGS
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M28F101A, M28V101A

ORDERING INFORMATION SCHEME

Example: M28F101A -100 X N 1 R

1111

Vcc Range Option —|
F 5V R Reverse Pin-Out
\Y 3.3V+0.3V TR Tape & Reel
Package
Speed I | Vcc Tol. °F’ Version | | Package | l Temperature Range ]
-60 60 ns blank +10% P PDIP32 1 0to70°C
-70 70 ns X +5% K PLCC32 3 —40to 125 °C
-80 80 ns N TSOP32 6 —401t0 85 °C
-100 100 ns 8x20 mm
-120 120 ns
-150 150 ns
-200 200 ns

For a list of available options (Vcc Range, Speed, Vcc Tolerance, Package, etc...) refer to the Selector
Guide in this Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest
to you.

= &7 BE2THONRON
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M28F101B
M28V101B

CMOS 1 Megabit (128K x 8, Chip Erase) FLASH MEMORY

= FAST ACCESS TIMES
— 60ns for M28F101B version
— 150ns for M28V101B version
= LOW POWER CONSUMPTION
— Standby Current: 100pnA Max

= 10,000 PROGRAM/ERASE CYCLES
= 12V PROGRAMMING VOLTAGE

= SUPPLY VOLTAGE in READ OPERATION
— 5V £ 10% for M28F101B version
— 3.3V £ 0.3V for M28V101B version

= TYPICAL BYTE PROGRAMING TIME 10us
(PRESTO F ALGORITHM)

= ELECTRICAL CHIP ERASE in 1s RANGE

= INTEGRATED ERASE/PROGRAM-STOP
TIMER

DESCRIPTION

The M28F101B, M28V101B FLASH MEMORY
products are non-volatile memories which may be
erased electrically at the chip level and pro-
grammed byte-by-byte. They are organised as
128K bytes of 8 bits. They use a command register
architecture to select the operating modes and thus
provide a simple microprocessor interface. The
M28F101B, M28V101B FLASH MEMORY prod-
ucts are suitable for applications where the mem-
ory has to be reprogrammed in the equipment. The
access time of 60ns makes the device suitable for

Table 1. Signal Names

A0 -A16
DQo - DQ7

Address Inputs

Data Inputs / Outputs
E Chip Enable

G Output Enable

w Write Enable

Vep Program Supply

Vee Supply Voltage

ADVANCE DATA

A5

\
32\3\/ al N ¢
1‘ .
PDIP32 (P) PLCC32 (K)
2
TSOP32 (N)

8 x20 mm

Figure 1. Logic Diagram

Vcc  Vpp

~
(o4}

AO—A16

M28F101B
M28V101B

L L3

o]

Vss
VAQ1124

Vss Ground

August 1993
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This I1s advance information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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M28F101B, M28V101B

Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections
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Warning: NC = No Connection

Figure 2C. TSOP Pin Connections

Warning: NC = No Connection

Figure 2D. TSOP Reverse Pin Connections

cnondPe 8 LIlga= ma-—00000na588s 2
CIC<IICCICCICS>>OFZAICICICI < <a<<oOoo>000o00w<O
aannnanoooonnnnan annaoanoonooonon
16 ® 16 1
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17 32 17 32
IR R IR
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o®o>0006a0 < <L I 5SS << <
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Warning: NC = No Connection Warning: NC = No Connection
e STl Al
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M28F101B, M28V101B

Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70
grade 3 —40to 125 °C
grade 6 —40to 85
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages —06t07
Vce Supply Voltage -06t07
Vas A9 Voltage -0.61t013.5
Vep E:%gr%n:arsnl#ﬁﬂg Voltage, during Erase 061014 v

Note: Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other condttions above those
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

DESCRIPTION (cont'd)

use in high speed microprocessor systems, while
the low supply voltage capability makes it ideal for
portable applications.

DEVICE OPERATION

The M28F101B, M28V101B FLASH MEMORY
products employ a technology similar to a 1 Mega-
bit EPROM but add to the device functionality by
providing electrical erasure and programming.
These functions are managed by a command reg-
ister. The functions that are addressed via the
command register depend on the voltage applied
to the Vpp, program voltage, input. When Vep is
less than or equal to 6.5V, the command register is
disabled and M28F101 functions as a read only
memory providing operating modes similar to an
EPROM (Read, Output Disable, Electronic Signa-
ture Read and Standby). When Vpp is raised to 12V
the command regsiter is enabled and this provides,
in addition, Erase and Program operations.

READ ONLY MODES, Vpp < 6.5V

For all Read Only Modes, except Standby Mode,
the Write Enable input W should be High. In the
Standby Mode this input is don’t care.

Read Mode. The M28F101B, M28V101B have two
enable inputs, E and G, both of which must be Low
in order to output data from the memory. The Chip
Enable (E) is the power control and should be used
for device selection. Output Enable (G) is the output

control and should be used to gate data on to the
output, independant of the device selection.

Standby Mode. In the Standby Mode the maxi-
mum supply current is reduced from 30mA to
100pA. The device is placed in the Standby Mode
by applying a High to the Chip Enable (E) input.
Whenin the Standby Mode the outputs are in a high
impedance state, independant of the Output En-
able (G) input.

Qutput Disable Mode. When the Output Enable
(G) is High the outputs are in a high impedance
state.

Electronic Signature Mode. This mode allows the
read out of two binary codes from the device which
identify the manufacturer and device type. This
mode is intended for use by programming equip-
ment to automatically select the correct erase and
programming algorithms. The Electronic Signature
Mode is active when a high voltage (11.5V to 13V)
is applied to address line A9 with E and G Low. With
A0 Low the output data is the manufacturer code,
when AQ is High the output is the device type code.
All other address lines should be maintained Low
while reading the codes.

READ/WRITE MODES, 11.4V < Vpp < 12.6V

When Vpp is High both read and write operations
may be performed. These are defined by the con-
tents of an internal command register. Commands
may be written to this register to set-up and exe-
cute, Erase, Erase Verify, Program, Program Verify
and Reset modes. Each of these modes needs 2
cycles. Every mode starts with a write operation to

- 3/15
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M28F101B, M28V101B

Table 3. Operations (")
Vpp Operation E G w A9 DQO - DQ7
Read Only VerL Read Vi ViL ViH A9 Data Output
Output Disable ViL Vin ViH X Hi-Z
Standby ViH X X X Hi-Z
Electronic Signature ViL Vi ViH Vip Codes
Read/Write @ | Vppy Read ViL Vi " A9 Data Output
Write ViL ViH VL Pulse A9 Data Input
Output Disable Vi ViH ViH Hi-Z
Standby Vin X X Hi-z
Note: 1. X=ViLorVm
2. Refer also to the Command Table
Table 4. Electronic Signature
Identifier A0 DQ7 | DQ6 { DQ5 | DQ4 | DQ3 | DQ2 | DQ1 | DQO | Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code: M28F101B Vi 1 1 1 1 1 1 0 OEEh
Device Code: M28V101B ViH 1 1 1 1 1 1 1 OEFh
Table 5. Commands (V)
Command Cycles 1st Cycle 2nd Cycle
Operation A0-A16 DQO0-DQ7 | Operation A0-A16 DQo-DQ7
Read Write X 00h
Sl Write X 80h or 90h |2 00000h 20h
Read 00001h OEEh or OEFh
Setup Erase/ Write X 20h
Erase Write X 20h
Erase Verify Write AO-A16 0AOh Read Data Output
Setup Program/ Write X 40h
Program Write AO-A16 Data Input
Program Verify Write 0COh Read X Data Output
Reset Write OFFh Write X OFFh
Note: 1. X=ViLorVin
2. Refer also to the Electronic Signature Table
Ll L7 S THOMSON
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M28F101B, M28V101B

READ/WRITE MODES (cont'd)

set-up the command, this is followed by either read
or write operations. The device expects the first
cycle to be a write operation and does not corrupt
data at any location in memory. Read mode is
set-up with one cycle only and may be followed by
any number of read operations to output data.
Electronic Signature Read mode is set-up with one
cycle and followed by a read cycle to output the
manufacturer or device codes.

Awrite to the command register is made by bringing
W Low while E is Low. The falling edge of W latches
Addresses, while the rising edge latches Data,
which are used for those commands that require
address inputs, command input or provide data
output.

When the device is powered up and when Vpp is <
6.5V the contents of the command register default
to 00h, thus automatically setting-up Read opera-
tions. In addition a specific command may be used
to set the command register to 00h for reading the
memory.

AC MEASUREMENT CONDITIONS

The system designer may chose to provide a con-
stant high Vpp and use the register commands for
all operations, or to switch the Vep from low to high
only when needing to erase or program the mem-
ory. All command register access is inhibited when
Vcc falls below the Erase/Write Lockout Voltage
(Viko) of 2.5V.

If the device is deselected during Erasure, Pro-
gramming or Verification it will draw active supply
currents until the operations are terminated.

The device is protected against stress caused by
long erase or program times. If the end of Erase or
Programming operations are not terminated by a
Verify cycle within a maximum time permitted, an
internal stop timer automatically stops the opera-
tion. The device remains in an inactive state, ready
to start a Verify or Reset Mode operation.

Read Mode. The Read Mode is the default at
power up or may be set-up by writing 00h to the
command register. Subsequent read operations
output data from the memory. The memory remains
in the Read Mode until a new command is written
to the command register.

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 10ns 1.3V
Input Pulse Voltages 0.45V to 2.4V
Input and Output Timing Ref. Voltages 0.8V to 2V 1N914
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms DEVICE
UNDER O out
2.4V TEST T‘ CL=100pF
0.45V Cy includes JIG capacitance
VA0DB27 VAGOB2S
Table 6. Capacitance () (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cour Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested
SON 5/15
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Table 7. DC Characteristics

(TA=010 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V + 10%)

Symbol Parameter Test Condition Min Max Unit
[ Input Leakage Current OV<Vin<Vce +1 A
o Output Leakage Current 0V < Vour < Vee +10 HA
lec Supply Current (Read) E =V, f=10MHz 50 mA

lecs Supply Current (Standby) TTL E=VH 1 mA
Supply Current (Standby) CMOS E =Vcc+0.2V 100 HA
lcca ™ | Supply Current (Programming) During Programming 10 mA
lccs ™ | Supply Current (Program Verify) During Verify 20 mA
lcca | Supply Current (Erase) During Erasure 20 mA
lccs " | Supply Current (Erase Verify) During Erase Verify 20 mA
ILep Program Leakage Current Vpp <Vce +10 A
Iop gtrgg(rj%ry) Current (Read or Vep >Vce 200 pA
Vpp < Vce +10 uA
1ppr ™ Program Current (Programming) | Vpp = Vppnx, During Programming 30 mA
lpat? | Frogram Curtent (Program Vep = Vepy, During Verify s | ma
Ippa” Program Current (Erase) Vpp = VppH, During Erase 30 mA
Irpa™ | Program Current (Erase Verify) Vee = Vepw, During Erase Verify 5 mA
Vi Input Low Voltage -0.5 0.8 \
Vi Input High Voltage TTL 2 Vce + 0.5 Vv
Input High Voltage CMOS 0.7Vee | Vec +0.5 \
VoL Output Low Voltage loL = 5.8mA 0.45 \
Vo, | Outout High Voliage GMOS lot = ~100uA Ve 04 v
lon =-2.5mA 0.85 Vce Vv
Output High Voltage TTL lon = -2.5mA 24 \'
VepL gf;gr;a‘%n\gltage (Read 0 6.5 v
Vppn ggagrl;?;n\gltage (Read/Write 1.4 12.6 v
Vio A9 Voltage (Electronic Signature) 11.5 13 \
o™ | A9 Current (Electronic Signature) A9=Vpp 200 pA
Viko Supply Voltage, Erase/Program M28F101B 2.2
Lock-out M28V101B 2.0

Note: 1. Not 100% tested. Characterisation Data available.

6/15

316

ﬁ' SGS-THOMSON

MICROELECTRONICS




M28F101B, M28V101B

Table 8. Read Only Mode AC Characteristics

(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V + 10%,; OV < Vpp < 6.5V)

M28F101B
Symbol Alt Parameter Test Condition -80 Unit
Min Max
Write Enable High to Output
twraL Enable Low 6 Hs
tavav tac | Read Cycle Time E=Vi,G=VyL 80 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=V 80 ns
- tz %I:gsiiiﬁr;a:]ble Low to Output G=Vu 0 ns
teLqv tce | Chip Enable Low to Output Valid G=Vu 80 ns
taax " torz '?r:f;:ig:able Low to Output E=vi 0 ns
teLav toe | Output Enable Low to Output Valid E=Vu 35 ns
teraz Chip Enable High to Output Hi-Z G=Vi 0 30 ns
teraz " tor | Output Enable High to Output Hi-Z E=V1 ) 30 ns
taxax ton '?lfiac:{;‘tsl?)r;r ransition to Output E=Vi,G=Vu 0 ns

Note: 1. Sampled only, not 100% tested

READ/WRITE MODES (cont'd)

Electronic Signature Mode. In order to select the
correct erase and programming algorithms for on-
board programming, the manufacturer and devices
code may be read directly. It is not neccessary to
apply a high voltage to A9 when using the com-
mand register. The Electronic Signature Mode is
set-up by writing 80h or 90h to the command
register. The following read cycle, with address
inputs 00000h or 00001h, output the manufacturer
or device type codes. The command is terminated
by writing another valid command to the command
register (for example Reset).

Erase and Erase Verify Modes. The memory is
erased by first Programming all bytes to 00h, the
Erase command then erases them to OFFh. The
Erase Verify command is then used to read the
memory byte-by-byte for a content of OFFh.

Ly S5 THOMSON

The Erase Mode is set-up by writing 20h to the
command register. The write cycle is then repeated
to start the erase operation. Erasure starts on the
rising edge of W during this second cycle. Erase is
followed by an Erase Verify which reads an ad-
dressed byte.

Erase Verify Mode is set-up by writing 0AOh to the
command register and at the same time supplying
the address of the byte to be verified. The rising
edge of W during the set-up of the first Erase Verify
Mode stops the Erase operation. The following
read cycle is made with an internally generated
margin voltage applied, reading OFFh indicates
that all bits of the addressed byte are fully erased.
The whole contents of the memory are verified by
repeating the Erase Verify Operation, first writing
the set-up code OAOh with the address of the byte
to be verified and then reading the byte contents in
a second read cycle.

715
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Figure 5. Read Mode AC Waveforms
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Figure 6. Read Command Waveforms
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Figure 7. Electronic Signature Command Waveforms

Vpp
tVPHEL
--- |
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' SIGNATURE SET-UP ' ' MANUFACTURER '
OR DEVICE
VA00673

READ/WRITE MODES (cont'd)

As the Erase algorithm flow chart shows, when the
data read during Erase Verify is not OFFh, another
Erase operation is performed and verification con-
tinues from the address of the last verified byte. The
command is terminated by writing another valid
command to the command register (for example
Program or Reset).

Program and Program Verify Modes. The Pro-
gram Mode is set-up by writing 40h to the command
register. This is followed by a second write cycle
which latches the address and data of the byte to
be programmed. The rising edge of W during this
secind cycle starts the programming operation.
Programming is followed by a Program Verify of the
data written.

57 s

~THOMSO|
OELECTRONICS

Program Verify Mode is set-up by writing 0COh to
the command register. The rising edge of W during
the set-up of the Program Verify Mode stops the
Programming operation. The following read cycle,
of the address already latched during program-
ming, is made with an internally generated margin
voltage applied, reading valid data indicates that all
bits have been programmed.

Reset Mode. This command is used to safely abort
Erase or Program Modes. The Reset Mode is
set-up and performed by writing twice OFFh to the
command register. The command should be fol-
lowed by writing a valid command to the the com-
mand register (for example Read).

N 9115
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Table 9. Read/Write Mode AC Characteristics - W and E Controlled
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V + 10%)

M28F101B
Symbol Alt Parameter -80 Unit
Min Max

tvPHEL Vpp High to Chip Enable Low 1 us
tvPHWL Vpp High to Write Enable Low 1 us
tWHWH3 twe Write Cycle Time 80 ns
tavwL tas Address Valid to Write Enable Low 0 ns
tavEL Address Valid to Chip Enable Low 0 ns
twiLax tan Write Enable Low to Address Transition 45 ©ns
tELAX Chip Enable Low to Address Transition 60 ns
teLwL tcs Chip Enable Low to Write Enable Low 0 ns
twiEL Write Enable Low to Chip Enable Low 0 ns
taHWL Output Enable High to Write Enable Low 0 us
tGHEL Output Enable High to Chip Enable Low 0 us
tovwH tos Input Valid to Write Enable High 45 ns
toveH Input Valid to Chip Enable High 50 ns
twiwH twe Write Enable Low to Write Enable High (Write Pulse) 45 ns
teLEH Chip Enable Low to Chip Enable High (Write Pulse) 60 ns
twHDX toH Write Enable High to Input Transition 0 ns
teHDx Chip Enable High to Input Transition 0 ns
tWHWH1 Duration of Program Operation 10 us
tEHEH1 Duration of Program Operation 10 us
twHwH2 Duration of Erase Operation 9.5 ms
twWHEH tcH Write Enable High to Chip Enable High 0 ns
tEHWH Chip Enable High to Write Enable High 0 ns
twHWL twpn | Write Enable High to Write Enable Low 20 ns
teHEL Chip Enable High to Chip Enable Low 20 ns
twHeL Write Enable High to Output Enable Low 6 us
tEHGL Chip Enable High to Output Enable Low 6 us
tavav tacc | Addess Valid to data Output 80 ns
tecax tz Chip Enable Low to Output Transition 0 ns
teLav tce Chip Enable Low to Output Valid 80 ns
torax torz | Output Enable Low to Output Transition 0 ns
teLav toe Output Enable Low to Output Valid 35 ns
teraz Chip Enable High to Output Hi-Z 35 ns
tanaz tor | Output Enable High to Output Hi-Z 30 ns
taxax toH Address Transition to Output Transition 0 ns

Note: 1. Sampled only, not 100% tested

10/15 -
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Figure 11. Erasing Flowchart

Figure 12. Programming Flowchart

Vpp = 12V

PROGRAM ALL
BYTES TO OOh
n=0, Addr=00000h

ERASE SET-UP
Wait 10ms

ERASE VERIFY
Latch Addr

NO

Wait 6us
READ DATA OUTPUT

Vop < 6.5V
FALL

r++ |

READ COMMAND

Vpp < 6.5V, PASS
VA0Q649

Vop = 12V

l.—

PROGRAM SET-UP
Latch Addr, Data

Wait 10us
PROGRAM VERIFY

READ DATA QUTPUT

Vep < 6.5V
FAIL

r+

YES

READ COMMAND

Vpp < 6.5V, PASS
VA00677

PRESTO F ERASE ALGORITHM

The PRESTO F Erase Algorithm guarantees that
the device will be erased in a reliable way. The
algorithm first programms all bytes to 00h in order
to ensure uniform erasure. The programming fol-
lows the Presto F Programming Algorithm (see
below). Erase is set-up by writing 20h to the com-
mand register, the erasure is started by repeating
this write cycle. Erase Verify is set-up by writing
0AOh to the command register together with the
address of the byte to be verified. The subsequent
read cycle reads the data which is compared to
OFFh. Erase Verify begins at address 0000h and
continues to the last address or until the compari-
son of the data to OFFh fails. If this occurs, the
address of the last byte checked is stored and a
new Erase operation performed. Erase Verify then
continues from the address of the stored location.

14/15
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PRESTO F PROGRAM ALGORITHM

The PRESTO F Programming Algorithm applies a
series of 10us programming pulses to a byte until
a correct verify occurs. Up to 25 programming
operations are allowed for one byte. Program is
set-up by writing 40h to the command register, the
programming is started after the next write cycle
which also latches the address and data to be
programmed. Program Verify is set-up by writing
0COh to the command register, followed by a read
cycle and a compare of the data read to the data
expected. During Program and Program Verify op-
erations a MARGIN MODE circuit is activated to
guarantee that the cell is programmed with a safety
margin.
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ORDERING INFORMATION SCHEME

Example: M28F101B -1 OO_X_ N 1 _lFi
Vcc Range [ Option
F 5V R Reverse Pin-Out
Vv 3.3V+0.3V TR Tape & Reel
Packing
Speed I l Vcc Tol. °F’ Version | l Package | l Temperature Range4|

-60 60 ns blank +10% P PDIP32 1 0to70°C

-70 70 ns X +5% K PLCC32 3 —40to 125 °C
-80 80 ns N TSOP32 6 —401t0 85°C
-100 100 ns 8x20mm
-120 120 ns
-150 150 ns
-200 200 ns

For a list of available options (Vcc Range, Speed, Vcc Tolerance, Package, etc...) refer to the Selector
Guide in this Data Book or to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest

to you.

Lyy £55,THOMSON

15/15
325







[YI® ?ﬂ&@%@i‘@%ﬁ%‘@?ﬁ@?@% M28F102

CMOS 1 Megabit (64K x 16, Chip Erase) FLASH MEMORY

ADVANCE DATA

= FAST ACCESS TIME: 100ns
= LOW POWER CONSUMPTION
— Standby Current: 100pA Max
= 10,000 ERASE/PROGRAM CYCLES
= 12V PROGRAMMING VOLTAGE

= TYPICAL BYTE PROGRAMMING TIME 10us
(PRESTO F ALGORITHM)

» ELECTRICAL CHIP ERASE in 1s RANGE PDIP40 (P) PLCC44 (K)

= INTEGRATED ERASE/PROGRAM-STOP
TIMER

\ \\

\

(AN \
(7= \
b_—

g™

Figure 1. Logic Diagram

DESCRIPTION

The M28F102 FLASH MEMORY is a non-volatile
memory which may be erased electrically at the v
chip level and programmed word-by-word. It is cc Vep
organised as 64K words of 16 bits. It uses a com- ‘ l
mand register architecture to select the operating

modes and thus provides a simple microprocessor
interface. The M28F102 FLASH MEMORY is suit-
able for applications where the memory has to be
reprogrammed in the equipment. The access time
of 100ns makes the device suitable for use in high
speed microprocessor systems.

(o)}
—
(o))

A0—-A15

(> bao-pais

M28F102

mi

Table 1. Signal Names

Lo

ol

A0 -A15 Address Inputs

DQO - DQ15 Data Inputs / Outputs
E Chip Enable ' Vss
G Output Enable

w Write Enable

VA006278

Vep Program Supply

Vce Supply Voltage

Vss Ground

July 1993 1/16

This is advance information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep [1§] ~ 40 ]VCC
EQ:2 390w
a5 [ 3 38 [1 NC
Q4 [ 4 37 0 A5
Q3 [ 5 36 [ A4
ez s 35 P A13
on O 7 34 [ a2
Qo O8 33 0 An
Q O 32 P a0
e 010 31 0 A9
vss O 11 M28F102 5, 1 Vss
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VA00628

nxo & o o2 3

O C Olw >2z2 >F = «< <

P e N e
Q12 © 44 A13
on A2
Q10 0 An
Q9 0 A10
Q8 0 A9
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Q7 0 A8
Q6 0 A7
Q5 0 A6
Q4 23 0 AS
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VA00B29C

Warning: NC = No Connection

Table 2. Absolute Maximum Ratings

Warning: NC = No Connection

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to70
grade 3 —40to 125 °C
grade 6 —40to 85
Tsta Storage Temperature —65to 150 °C
Vio Input or Output Voltages -06t07
Vee Supply Voltage -06t07
Vag A9 Voltage -0.6t0 13.5
Vpp grr?’%?gn:a%:gﬂé Voltage, during Erase 061014 v

Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

DEVICE OPERATION

The M28F102 FLASH MEMORY employs a tech-
nology similar to a 1 Megabit EPROM but adds to
the device functionality by providing electrical era-
sure and programming. These functions are man-
aged by acommand register. The functions that are
addressed via the command register depend on
the voltage applied to the Vpp, program voltage,

2/16 .
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input. When Vpp is less than or equal to 6.5V, the
command register is disabled and M28F102 func-
tions as a read only memory providing operating
modes similar to an EPROM (Read, Output Dis-
able, Electronic Signature Read and Standby).
When Vpp is raised to 12V the command regsiter
is enabled and this provides, in addition, Erase and
Program operations.
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READ ONLY MODES, Vpp < 6.5V

For all Read Only Modes, except Standby Mode,
the Write Enable input W should be High. In the
Standby Mode this input is 'don’t care’.

Read Mode. The M28F102 has two enable inputs,
E and G, both of which must be Low in order to
output data from the memory. The Chip Enable (E)
is the power control and should be used for device
selection. Output Enable (G) is the output control
and should be used to gate data on to the output,
independant of the device selection.

Standby Mode. In the Standby Mode the maxi-
mum supply current is reduced from 50mA to
100pA. The device is placed in the Standby Mode
by applying a High to the Chip Enable (E) input.
Wheninthe Standby Mode the outputs are in a high
impedance state, independant of the Output En-
able (G) input.

Output Disable Mode. When the Output Enable
(G) is High the outputs are in a high impedance
state.

Electronic Signature Mode. This mode allows the
read out of two binary codes from the device which
identify the manufacturer and device type. This
mode is intended for use by programming equip-
ment to automatically select the correct erase and
programming algorithms. The Electronic Signature
Mode is active when a high voltage (11.5V to 13V)
is applied to address line A9 with E and G Low. With
A0 Low the output data is the manufacturer code,
when AQ is High the output is the device type code.
All other address lines should be maintained Low
while reading the codes.

Table 3. Operations ("

READ/WRITE MODES, 11.4V < Vpp < 12.6V

When Vpp is High both read and write operations
may be performed. These are defined by the con-
tents of an internal command register. Commands
may be written to this register to set-up and exe-
cute, Erase, Erase Verify, Program, Program Verify
and Reset modes. Each of these modes needs 2
cycles. Every mode starts with a write operation to
set-up the command, this is followed by either read
or write operations. The device expects the first
cycle to be a write operation and does not corrupt
data at any location in memory. Read mode is
set-up with one cycle only and may be followed by
any number of read operations to output data.
Electronic Signature Read mode is set-up with one
cycle and followed by a read cycle to output the
manufacturer or device codes.

Awrite to the command register is made by bringing
W Low while E is Low. The falling edge of W latches
Addresses, while the rising edge latches Data,
which are used for those commands that require
address inputs, command input or provide data
output.

When the device is powered up and when Vpp is <
6.5V the contents of the command register default
to 0000h, thus automatically setting-up Read oper-
ations. In addition a specific command may be
used to set the command register to 0000h for
reading the memory.

The system designer may chose to provide a con-
stant high Vep and use the register commands for
all operations, or to switch the Vpp from low to high
only when needing to erase or program the mem-
ory. All command register access is inhibited when

Vpp Operation E G w A9 DQO - DQ15
Read Only VppL Read Vi ViL ViH A9 Data Output
Output Disable ViL Vi Vi X Hi-Z
Standby ViH X X X Hi-Z
Electronic Signature Vi Vi Vi Vio Codes
Read/Write ® | Vppy Read Vi ViL Vi A9 Data Output
Write Vi Vin Vi Pulse A9 Data Input
Output Disable Vi ViH Vi X Hi-Z
Standby Vin X X X Hi-Z
Note: 1. X=ViiorVi
2. Refer also to the Command Table
57 S5STHONSON
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Table 4. Electronic Signature

Identifier A0 | DQ15-DQ8 | DQ7 | DQ6 | DQ5 | DQ4 | DQ3 | DQ2 | DQ1 | DQO | Hex Data
Manufacturer’s
Code Vi 0 0 0 1 0 0 0 0 0 0020h
Device Code Vi 0 0 1 0 1 0 0 0 0 0050h
Table 5. Commands
1st |
Command Cycles st Cycle 2nd Cycle
Operation A0-A15 DQO0-DQ15 | Operation A0-A15 DQO0-DQ15
Read 1 Write X 0000h
g:gﬁgﬁﬂig 5 Write X 0090h Read 0000h 0020h
Read 0001h 0050h
Setup Erase/ 5 Write X 0020h
Erase Write 0020h
Erase Verify 2 Write AO-A15 00AOh Read Data Output
Setup Program/ 2 Write X 0040h
Program Write AO-A15 Data Input
Program Verify 2 Wirite 00COh Read X Data Output
Reset 2 Write OFFFFh Write X OFFFFh
Note: 1. X=ViLor Vi

READ/WRITE MODES (cont'd)

Vcc falls below the Erase/Write Lockout Voltage
(Viko) of 2.5V.

If the device is deselected during Erasure, Pro-
gramming or Verification it will draw active supply
currents until the operations are terminated.

The device is protected against stress caused by
long erase or program times. If the end of Erase or
Programming operations are not terminated by a
Verify cycle within a maximum time permitted, an
internal stop timer automatically stops the opera-
tion. The device remains in an inactive state, ready
to start a Verify or Reset Mode operation.

Read Mode. The Read Mode is the default at
power up or may be set-up by writing 0000h to the
command register. Subsequent read operations
output data from the memory. The memory remains
in the Read Mode until a new command is written
to the command register.

4/16
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Electronic Signature Mode. In order to select the
correct erase and programming algorithms for on-
board programming, the manufacturer and devices
code may be read directly. It is not neccessary to
apply a high voltage to A9 when using the com-
mand register. The Electronic Signature Mode is
set-up by writing 0090h to the command register.
The following read cycle, with address inputs
0000h or 0001h, output the manufacturer or device
type codes. The command is terminated by writing
another valid command to the command register
(for example Reset).

Erase and Erase Verify Modes. The memory is
erased by first Programming all bytes to 0000h, the
Erase command then erases them to OFFFFh. The
Erase Verify command is then used to read the
memory byte-by-byte for a content of OFFFFh.

The Erase Mode is set-up by writing 0020h to the
command register. The write cycle is then repeated
to start the erase operation. Erasure starts on the
rising edge of W during this second cycle. Erase is
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READ/WRITE MODES (cont'd)

followed by an Erase Verify which reads an ad-
dressed byte.

Erase Verify Mode is set-up by writing 00AOh to the
command register and at the same time supplying
the address of the byte to be verified. The rising
edge of W during the set-up of the first Erase Verify
Mode stops the Erase operation. The following
read cycle is made with an internally generated
margin voltage applied, reading OFFFFh indicates
that all bits of the addressed byte are fully erased.
The whole contents of the memory are verified by
repeating the Erase Verify Operation, first writing
the set-up code 00AOh with the address of the byte
to be verified and then reading the byte contents in
a second read cycle.

As the Erase algorithm flow chart shows, when the
data read during Erase Verify is not OFFFFh, an-
other Erase operation is performed and verification
continues from the address of the last verified byte.
The command is terminated by writing another
valid command to the command register (for exam-
ple Program or Reset).

AC MEASUREMENT CONDITIONS

Program and Program Verify Modes. The Pro-
gram Mode is set-up by writing 40h to the command
register. This is followed by a second write cycle
which latches the address and data of the byte to
be programmed. The rising edge of W during this
secind cycle starts the programming operation.
Programming is followed by a Program Verify of the
data written.

Program Verify Mode is set-up by writing 00C0h to
the command register. The rising edge of W during
the set-up of the Program Verify Mode stops the
Programming operation. The following read cycle,
of the address already latched during program-
ming, is made with an internally generated margin
voltage applied, reading valid data indicates that all
bits have been programmed.

Reset Mode. This command is used to safely abort
Erase or Program Modes. The Reset Mode is
set-up and performed by writing twice OFFFFh to
the command register. The command should be
followed by writing a valid command to the the
command register (for example Read).

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 10ns
Input Pulse Voltages 0.45V to 2.4V 1.3V
Input and Output Timing Ref. Voltages 0.8V to 2V
IN914
Note that Output Hi-Z is defined as the point where data 3 3KQ
is no longer driven.
Figure 3. AC Testing Input Output Waveforms DEVICE
UNDER O ouTt
2.4V TEST T C=100pF
-- 0.8V
0.45V A C includes JIG capacitance
VA00827 VA00828
Table 6. Capacitance () (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance ViN =0V 6 pF
Cout Output Capacitance Vour =0V 12 pF
Note: 1. Sampled only, not 100% tested
L7 SGS-THOMSON 5/16
F  MICRORLECTRONIGS
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Table 7. DC Characteristics
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V £ 10%)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0V <Vin<Vee +1 LA
Lo Output Leakage Current 0V < Vour £ Vee +10 pHA
lec Supply Current (Read) E =V, f=5MHz 50 mA

oot Supply Current (Standby) TTL _ E=Vn 1 mA
Supply Current (Standby) CMOS E=Vcc+0.2V 100 pA
lccz ™ | Supply Current (Programming) * During Programming 10 mA
lcca ™ | Supply Current (Program Verify) During Verify 30 mA
lccs " | Supply Current (Erase) During Erasure 15 mA
lees Supply Current (Erase Verify) During Erase Verify 30 mA
ILpp Program Leakage Current Vep < Vee +10 A
Iep gzggcri%r;)Current (Read or Vep > Vee 200 HA
Vpp < Vce +10 pA
Ippq ™ Program Current (Programming) | Vep = Vepn, During Programming 50 mA
Ipp2" 5;%%;?"1 Current (Program Vep = Vppn, During Verify 5 mA
1pp3™ | Program Current (Erase) Vpp = Vppy, During Erase 50 mA
Ipps™ | Program Current (Erase Verify) Vpp = Vppy, During Erase Verify 5 mA
Vi Input Low Voltage -0.5 0.8 Vv
Vit Input High Voltage TTL 2 Vee + 0.5 \"
Input High Voltage CMOS 0.7Vece | Vec+0.5 \
VoL Output Low Voltage lo. = 5.8mA (grade 1) 0.45 v
loL = 2.1mA (grade 6) 0.45 \%
Vou Output High Voltage CMOS :OH f ~100nA Ve -04 v
A oH = —2.5mA 0.85 Vce \"
Output High Voltage TTL lon =—2.5mA 2.4 \'4
Ver, | Erogram voltage (Read 0 65 | v
Verss | Frogram Voliage (Reac/Wirie na | 126 | v
Vip A9 Voltage (Electronic Signature) 1.5 13 Vv
o A9 Current (Electronic Signature) A9 =Vp 200 LA
Viko Eggggu\t/oltage, Erase/Program 25 Vi
Note: 1. Not 100% tested. Characterisation Data available.
18 &7 SE3THOMEON
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Table 8A. Read Only Mode AC Characteristics

(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V + 10%; 0V < Vpp < 6.5V)

M28F102
Symbol Alt Parameter Test Condition -100 -120 Unit
Min | Max | Min | Max
tavav tac | Read Cycle Time E=VL,G=VyL | 100 120 ns
tavav tacc | Address Valid to Output Valid E=Vy,G=Vy 100 120 | ns
terax tz _(I'_)ggsliiﬁr;b!e Low to Output G=Vi 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=ViL 100 120 ns
tarax " torz '?r:%)sljiziggable Low to Output E=Vu 0 0 ns
taLav toe | Output Enable Low to Output Valid E=VL 45 50 ns
teraz Chip Enable High to Output Hi-Z G=Vo 0 40 0 40 | ns
taraz " tor | Output Enable High to Output Hi-Z E=Vy 0 30 0 30 | ns
taxax ton ??airsi?ii r"I'ransmon to Output E= Vi, G=ViL 0 0 ns

Note: 1. Sampled only, not 100% tested

Table 8B. Read Only Mode AC Characteristics

((TA=010 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V = 10%,; OV < Vpp < 6.5V)

M28F102
Symbol Alt Parameter Test Condition 150 -200 Unit
Min | Max | Min | Max
tavav tRc Read Cycle Time E= Vi, G= ViL 150 200 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=Vy 150 200 ns
1) Chip Enable Low to Output =_

terax Wz | Transition G=Vu 0 0 ns

teLav tce | Chip Enable Low to Output Valid G=ViL 150 200 ns
tarax " torz %t;tﬁ;}icf)i:able Low to Output E=wL 0 0 ns

teLav toe | Output Enable Low to Output Valid E=Vi 55 60 | ns
teraz Chip Enable High to Output Hi-Z G=Vi 0 55 0 60 | ns
tanaz M tor | Output Enable High to Output Hi-Z E=VuL 0 35 0 45 | ns

Address Transition to Output =_ =_
taxax ton Transition E=Vi,G=ViL 0 0 ns
Note: 1. Sampled only, not 100% tested
7/16

o7 ST

333



M28F102

Figure 5. Read Mode AC Waveforms
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Figure 6. Read Command Waveforms
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Figure 7. Electronic Signature Command Waveforms

Vpp
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Table 9A. Read/Write Mode AC Characteristics - W and E Controlled
(TA=010 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V + 10%)

M28F102
Symbol Alt Parameter -100 120 Unit
Min | Max [ Min | Max
tvpHEL Vep High to Chip Enable Low 1 1 us
tvPHWL Vpp High to Write Enable Low 1 1 us
twHWH3 twc | Write Cycle Time 100 120 ns
tavwL tas Address Valid to Write Enable Low 0 0 ns
taveL Address Valid to Chip Enable Low 0 0 ns
twLax tAH Write Enable Low to Address Transition 60 60 ns
teLAx Chip Enable Low to Address Transition 80 80 ns
teLwe tcs Chip Enable Low to Write Enable Low 20 20 ns
twLEL Write Enable Low to Chip Enable Low ns
taHWL Output Enable High to Write Enable Low us
tGHEL Output Enable High to Chip Enable Low us
tovwH tos Input Valid to Write Enable High 50 50 ns
toven Input Valid to Chip Enable High 50 50 ns
twowH twp Write Enable Low to Write Enable High (Write Pulse) 60 60 ns
teLEH Chip Enable Low to Chip Enable High (Write Pulse) 70 70 ns
twHDX toH Write Enable High to Input Transition 10 10 ns
tEHDX Chip Enable High to Input Transition 10 10 ns
TWHWH1 Duration of Program Operation 9.5 9.5 us
teHEH1 Duration of Program Operation 9.5 9.5 us
twHWH2 Duration of Erase Operation 9.5 9.5 ms
tWHEH tcH Write Enable High to Chip Enable High ns
tEHWH Chip Enable High to Write Enable High ns
twHwL tweH | Write Enable High to Write Enable Low 20 20 ns
tEHEL Chip Enable High to Chip Enable Low 20 20 ns
tWHGL Write Enable High to Output Enable Low us
tEHGL Chip Enable High to Output Enable Low us
tavav tacc | Addess Valid to data Output 100 120 ns
terax tiz | Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 100 120 ns
tarax to,z | Output Enable Low to Output Transition 0 0 ns
teLav toe Output Enable Low to Output Valid 45 50 ns
tenaz Chip Enable High to Output Hi-Z 40 40 | ns
taHaz (" tor | Output Enable High to Output Hi-Z 30 30 ns
taxax ton Address Transition to Output Transition 0 0 ns

Notes: 1. Sampled only, not 100% tested

10/16
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Table 9B. Read/Write Mode AC Characteristics - W and E Controlled
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc =5V £ 10%)

M28F102
Symbol Alt Parameter -150 -200 Unit
Min | Max | Min | Max
tvPHEL Vep High to Chip Enable Low 1 1 us
tvPHWL Vpp High to Write Enable Low 1 1 us
tWHWH3 twe Write Cycle Time 150 200 ns
tavwi tas Address Valid to Write Enable Low 0 0 ns
tAvEL Address Valid to Chip Enable Low 0 0 ns
twiLax tan Write Enable Low to Address Transition 60 75 ns
teLax Chip Enable Low to Address Transition 80 80 ns
teLwe tcs Chip Enable Low to Write Enable Low 20 20 ns
twLEL Write Enable Low to Chip Enable Low ns
teHwL Output Enable High to Write Enable Low us
tGHEL Output Enable High to Chip Enable Low us
tovwH tos Input Valid to Write Enable High 50 50 ns
toveH Input Valid to Chip Enable High 50 50 ns
twiwx twp Write Enable Low to Write Enable High (Write Pulse) 60 60 ns
teLen Chip Enable Low to Chip Enable High (Write Pulse) 70 80 ns
twHDX toH Write Enable High to Input Transition 10 10 ns
terox Chip Enable High to Input Transition 10 10 ns
tWHWH1 Duration of Program Operation 9.5 9.5 us
teHEH1 Duration of Program Operation 9.5 9.5 us
twHWH2 Duration of Erase Operation 9.5 9.5 ms
twHEH tcH Write Enable High to Chip Enable High ns
teHwH Chip Enable High to Write Enable High ns
tWHWL tweH | Write Enable High to Write Enable Low 20 20 ns
teHEL Chip Enable High to Chip Enable Low 20 20 ns
twHaGL Write Enable High to Output Enable Low us
teHaL Chip Enable High to Output Enable Low us
tavav tacc | Addess Valid to data Output 150 200 ns
terax tz Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 150 200 ns
tarax " toiz | Output Enable Low to Output Transition 0 0 ns
teLav toe Output Enable Low to Output Valid 55 60 ns
teraz ™ Chip Enable High to Output Hi-Z 55 60 | ns
tancz" | tor | Output Enable High to Output Hi-Z 35 45 | ns
taxax toH Address Transition to Output Transition 0 0 ns
Notes: 1. Sampled only, not 100% tested
11/16
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Figure 11. Erasing Flowchart

Figure 12. Programming Flowchart

Vep = 12V
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Limit: 1000 at grade 1; 6000 at grades 3 & 6.

PRESTO F ERASE ALGORITHM

The PRESTO F Erase Algorithm guarantees that
th