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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 2. A critical component 1s any component of a life support
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason-
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support
properly used In accordance with instructions for use device or system, or to affect its safety or effectiveness.

provided with the product, can be reasonably expected
to result in significant injury to the user.
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INTRODUCTION

SGS-THOMSON Microelectronics manufactures an extensive range of memory pro-
ducts which satisfy the needs of a diverse range of applications. They include,

Non-volatile memories: EPROM, OTP ROM, FLASH MEMORIES and EEPROM.
Static RAMs: Fast SRAM, Cache TAGRAM and Burst SRAM, BiPORT FIFOs.
Zeropower, Timekeeper and Processor Manager specialty memories.

This databook provides comprehensive, technical information on each family of mem-
ory products to aid selection for a defined use.

EPROMSs (UV eraseable Electrically Programmable Read Only Memories). This family
includes EPROMSs which can be erased by exposure to Ultra Violet light through a
quartz window in the package. Data is provided on EPROMs in two technologies,
CMOS and NMOS, and in densities from 16K bits up to 16Megbits. Memory access
times for standard products are as fast as 80ns. Programming times have been reduced
through the use of specially designed 'margin-mode verify’ circuits and new PRESTO
programming algorithms. For portable equipment some sizes of EPROM are specified
for operation in read mode down to 3V supply.

OTP ROMs (One Time Programmable Read Only Memories). These devices are
similar to EPROMs but are packaged in plastic packages, both Dual In Line and surface
mounting types. They are not eraseable, but may be programmed one time only using
the same programming technique as for EPROMs.

FLASH MEMORIES. (Electrically programmable and Eraseable Memories). The
FLASH MEMORY provides a new flexibility for the system designer by implementing
both electrical programming, like an EPROM, and electrical erasure. The erasure is
either the entire chip or for certain devices by blocks of the memory. This gives the
devices additional functionality as they can be erased and reprogrammed in the circuit
board for applications where there is a requirement to change the contents of the
non-volatile memory. The manufacturing process for FLASH MEMORIES is very
similar to that of EPROMs thus ensuring a similar evolution of density, performance
and reliability.

EEPROMs. (Electrically Eraseable and Programmable Read Only Memories). Differ-
ent from the FLASH MEMORY, the EEPROM may be erased and written byte-by-byte.
Two types of %EPROM are included: serial access with buses compatible with I“C or
MICROWIRE™ standards, and parallel access devices. EEPROMSs are widely used for
storing equipment parameters or data configurations. The special CMOS technology
used by SGS-THOMSON allows a guarantee of over 1,000,000 erase/write cycle
endurance and over 10 years data retention. Devices operate down to 2.5V.

Fast SRAM. Using a new Advanced CMOS process the Fast SRAM products offer
access times down to 10ns and are thus suitable for use in high speed applications
such as computer cache memory systems. Product sizes range from 64K up to
1Megabit. The memories use a technique known as VBO (Variable Bit Organisation)
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INTRODUCTION

which establishes the organisation (x1, x4 or x8) at the final metal mask level: this
enables a rapid reaction to customer orders for different organisations but still maintains
a short production time for the whole family.

Cache TAGRAM™. Computer Cache systems are made using a combination of a
memory to store the cache data addresses (the tagram) and the cache data store (a
fast SRAM or burst SRAM). The Cache TAGRAM family includes both standard
TAGRAMs and the SnoopTAG for multiprocessor/dual bus applications. The burst
SRAM (BRAM) products are 32K x 9 fast SRAMs with internal address counters and
are designed for use with popular microprocessors.

BiPORT™ FIFOs. The BiPORT FIFO family is a series of FIFO memories based on
SRAM technology, with built in address registers for read and write pointers. Sizes vary
from 512 bits up to 8K bits. The architecture allows both depth and width exapnsion.

ZEROPOWER™ and TIMEKEEPER™. This range of products satisfies a very import-
ant sector of applications: they provide fast Read/Write non-volatile memory for use as
back-up storage, for example during power down. The basic range of Zeropower
products consists of an ultra low power SRAM, with integrated supply voltage detector
and a switch-over to battery sustained operation. The packaging includes an integrated
lithium battery which has the capacity to maintain memory contents for 10 - 11 years.
Timekeeper products include a real time clock which is also powered by the back-up
battery during power down.

SGS-THOMSON has an extensive program of both process R & D and product
development which results in many new product updates and introductions every year.
Please contact your nearest sales office to learn about new products that have been
introduced since this data book was published.
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The 16 Megabit EPROM developed in 0,6 micron CMOS Technology
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GENERAL INDEX

CMOS EPROM 49
M27C64A  CMOS 64K (8K X 8) UV EPROM & OTP ROM w..ccoovevvrrrnnesessssnensssssssssssessssssssssssnee 51
M27C128A  CMOS 128K (16K X 8) UV EPROM w....vccoosvvvrrssssvenssssesssssssssssssssssssssssossssssssssssssssnes 59
M27C256B CMOS 256K (32K x 8) UV EPROM & OTP ROM ...cccccrrvvvnssnveessssensssssssesseseessnne 67
M87C257 CMOS ADDRESS LATCHED 256K (32K x 8) UV EPROM & OTP ROM ..o 75
M27C512  CMOS 512K (64K x 8) UV EPROM & OTP ROM ...ooovvrvrssnversseessssssesssssnsssssssssssssnes 85
M27V512  LOW VOLTAGE CMOS 512K (64K X 8) OTP ROM ...vccvoorsvveersnveerssssesssssnssssssssssssnnn 95
M27C516  CMOS 512K (32K x 16) UV EPROM & OTP ROM ....cccooorieversnerorssssseesssnsosssssenssne 105
M27C1000 CMOS 1MEG (128K x 8) UV EPROM & OTP ROM ...oooecveonevversssessesssssnesssssesssnnoe 113
M27C1001 CMOS 1MEG (128K x 8) UV EPROM & OTP ROM .ccvvocvvrrseveerssssessssssssssssssesssesnn 121
M27C1024 CMOS 1MEG (64K x 16) UV EPROM & OTP ROM ..cooveevversoeeeesssmsesssesessssssssessnsen 129
M27V101  LOW VOLTAGE CMOS 1MEG (128K x 8) UV EPROM & OTP ROM ....coocccconvvvrrrrreen 137
M27C2001 CMOS 2MEG (256K X 8) UV EPROM & OTP ROM ...oooccvvonnveeesseverssssssrssssssessnnee 145
M27V201  LOW VOLTAGE CMOS 2MEG (256K x 8) UV EPROM & OTP ROM ....ooccccevrscrrveree 153
M27C4001 CMOS 4MEG (512K x 8) UV EPROM & OTP ROM ....coovvvverseeeerssssesssooeresnreessne
M27V401  LOW VOLTAGE CMOS (512K x 8) UV EPROM & OTP ROM ...

M27C4002  CMOS 4MEG (256K X 16) UV EPROM & OTP ROM ..cvovvseversnvennsssessnsssssnsssnssnnns
M27C160  CMOS 16MEG (2M X 8 0r 1M X 16) UV EPROM .....covvevrrrrserersssnssnsssscssssssssesssssssssne
NMOS EPROM ...ttt sttt st ae et sa et
M2716 NMOS 16K (2K X 8) UV EPROM .vcvvveoeversssnessssssessssssssssssssssssssssensssssesssssssssnseess
M2732A  NMOS 32K (4K X 8) UV EPROM ..covoeiverssseeressonesnsssssssssssssssssssssssssssssssssssesssnseerse
M2764A  NMOS 64K (8K X 8) UV EPROM ...oooeicerrseeeensenennssseensssssssssssssessssssorssssssessooeeesne
M27128A  NMOS 128K (16K x 8) UV EPROM

M27256  NMOS 256K (32K x 8) UV EPROM

M27512  NMOS 512K (64K x 8) UV EPROM

FLASH MEMORIES ...........cooiiii ettt ettt e e
M28F256  CMOS 256K (32K X 8) FLASH MEMORY w....ccovoseeverseeressssssssssssesssssssssssssssssssessssne
M28F256A CMOS 256K (32K X 8) FLASH MEMORY w....covrvsevrrssaeerssssmesssssssssssssssssssssesssssssssssnes
M28F512  CMOS 512K (64K x 8) FLASH MEMORY w....ccoosovvverrseernsssssssssssssssssssssssssssssssssssssnns
M28F101  CMOS 1MEG (128K x 8) FLASH MEMORY

M28F102  CMOS 1MEG (64K x 16) FLASH MEMORY

M28F201  CMOS 2MEG (256K x 8) FLASH MEMORY

ROM ... e et s
M23C512  CMOS 512K (64K X 8) ROM ..vevvvvrrsseveressesessssssssssssssssessssssssssssssssssssssssssssssessssssees
M23C1000 CMOS 1MEG (128K x 8) ROM

M23C1001 CMOS 1MEG (128K x 8) ROM

ﬂ SGS-THOMSON
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I2C BUS EEPROM .....veooeeeeeeeeeeeseeeseseeeseseeeeseseeeesesessseseeessssseses e esessesesesessesseeessssesesee 359
ST24C01 SERIAL ACCESS CMOS 1K (128 x 8) EEPROM .......ooiiiiiiiieeiccieececcee e 361
ST24C02A SERIAL ACCESS CMOS 2K (256 x 8) EEPROM ......cocviiireeeerieneeeneeeeeeeeeesaeee e 371
ST24C04  SERIAL ACCESS CMOS 4K (2 by 256 x 8) EEPROM .......coceeiiieeererienenceierenieeeeeeeeaens 381
ST24C08 SERIAL ACCESS CMOS 8K (4 by 256 x 8) EEPROM s 391
ST24C16C SERIAL ACCESS CMOS 16K (8 by 256 x 8) EEPROM ......ccceeiirerieneneecreneeeeeneeeeee 401
ST25C01 LOW VOLTAGE SERIAL ACCESS CMOS 1K (128 x 8) EEPROM........cccccoeverevennenenne. 411
ST25C02A LOW VOLTAGE SERIAL ACCESS CMOS 2K (256 x 8) EEPROM.........ccooiiiniiiieacene 420
ST25C04 LOW VOLTAGE SERIAL ACCESS CMOS 4K (2 by 256 x 8) EEPROM..........ccccceceruene. 431
ST25C08 LOW VOLTAGE SERIAL ACCESS CMOS 8K (4 by 256 x 8) EEPROM.........ccccoueuienenns 441
MICROWIRE BUS EEPROIM ..........ooiiiieeeciee e e s e e e e e e e e et e s e s e e e e eeeeens
ST93C06 SERIAL ACCESS 256BIT (16 x 16 or 32 x 8) EEPROM

ST93C46A SERIAL ACCESS 1K (64 x 16 or 128 x 8) EEPROM ........ccciieiireiciriicieeccccieecee
ST93C56 SERIAL ACCESS 2K (128 x 16 or 256 x 8) EEPROM.........ccciiiiiiiiiiiicccicicecicie
ST93CS46 WRITE PROTECTED SERIAL ACCESS 1K (64 x 16) EEPROM ......covovvieveeeeieneeene 479
ST93CS56 WRITE PROTECTED SERIAL ACCESS 2K (128 x 16) EEPROM .......oocviiiiiiiiiiiciene 491
ST93CS66 WRITE PROTECTED SERIAL ACCESS 4K (256 x 16) EEPROM .......ooiiiiiiiiiiiiciine 503
ST93CS47 LOW VOLTAGE WRITE PROTECTED SERIAL ACCESS 1K (64 x 16) EEPROM.......... 515
ST93CS57 LOW VOLTAGE WRITE PROTECTED SERIAL ACCESS 2K (128 x 16) EEPROM........ 527
ST93CS67 LOW VOLTAGE WRITE PROTECTED SERIAL ACCESS 4K (256 x 16) EEPROM........ 539
Parallel ACCESS EEPROMNM ...........cccooeiiiieitiieteeeeeteeeeteeeeseeseeeseseeseseseseeessesensesensesessasensans 551
M28C64C  PARALLEL ACCESS CMOS 64K (8K x 8) EEPROM........cooiieeieneeeercreeceeceeneeneeeene 553
FASt SRAIM ...ttt eeree e e eeeeeeeeestass st aeeaeeeeesesssssnnnnnnnasaeeeeeeesnnrnnns 563
M621064 VERY FAST CMOS 64K X 1T SRAM ....ooviiieieecceeeceee ettt e eeneeeeaeeeesaseseeanaeaennns 565
M624016 VERY FAST CMOS 16K X 4 SRAM .....ooiiiieceeecreee e et e e e e e s re e e aae e e srne s e e naaeennnes 571
M624017 VERY FAST CMOS 16K x 4 SRAM WITH OUTPUT ENABLE ........oooeeieeeeeeeeeeeeee, 577
M628008 VERY FAST CMOS 8K x 8 SRAM WITH OUTPUT ENABLE .......cceeeeirreeeeeecreeeee, 585

M621256  VERY FAST CMOS 256K x 1 SRAM
M624064  VERY FAST CMOS 64K x 4 SRAM

M624065  VERY FAST CMOS 64K x 4 SRAM WITH OUTPUT ENABLE .......cccoovviviiiiiiiieicne
M628032  VERY FAST CMOS 32K x 8 SRAM WITH OUTPUT ENABLE ..o
M629032  VERY FAST CMOS 32K x 9 SRAM WITH OUTPUT ENABLE ..o

M621100  VERY FAST CMOS TMEG X 1 SRA ...t
M624256  VERY FAST CMOS 256K x 4 SRAM WITH OUTPUT ENABLE
M628128  VERY FAST CMOS 128K x 8 SRAM WITH OUTPUT ENABLE ....
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CACHE MEMORIES ..........c.ccooveiiiiiniiiis
MK41S80 CMOS 4K x 4 CACHE TAGRAM
MK48S74  CMOS 8K x 8 CACHE TAGRAM
MK48580 CMOS 8K x 8 CACHE TAGRAM

MK45180  CMOS 4K x 10 CACHE SNOOPTAG......cccvuririrrrirceerineiiiesrnrsisisssseaesessssesesesesesseessenenes 697
MK4202 CMOS 2K x 20 CACHE TAGRAM........ooiiiiiiiicentce e 725
MK62486 ~ CMOS 32K x 9 CACHE BRAM ......cooiiiiiiiccitciiccc et 745
MKB2940  CMOS 32K X 9 CACHE BRAM ...ttt ettt 757
FIFOMEMORIES ...ttt ettt sa e e aesn e e sae s e e nneeneans 769
MK4505M-S CMOS 1K x 5 CLOCKED FIFO 771
MK4501 CMOS 512 X 9 BIPORT FIFO ...ttt 789
MK4503 CMOS 2K x 9 BIPORT FIFO ..ottt e 805
MK45H01-3 FAST CMOS 512/1K/2K x 9 BIPORT FIFO.....ccuiuiueiiiiccciiieereeeeeeieieieeesesesssneeeeeeaa 821
MK45H04-8 FAST CMOS 4K/8K x 9 BIPORT FIFO......c.coiuiiiiiiiiiiieeiceciciseiceesieeee e 837
ZEROPOWER MEMORIES .........coceiiiiienieeccee et

MK48C02A CMOS 2K x 8 ZEROPOWER SRAM, WITHOUT BATTERY

MK48Z02  CMOS 2K x 8 ZEROPOWER SRAM ......coiiiiiiiiictiiieiiceinicereceeee e
MKI48Z02 CMOS 2K x 8 ZEROPOWER SRAM, INDUSTRIAL TEMPERATURE RANGE............. 877
MK48Z08  CMOS 8K x 8 ZEROPOWER SRAM .........cooiiiiiiiiiiiiieceeeeecetercaeieeeesests e seseeaenen 889
MKI48Z18 CMOS 8K x 8 ZEROPOWER SRAM, INDUSTRIAL TEMPERATURE RANGE............. 901
MK48Z30  CMOS 32K x 8 ZEROPOWER SRAM .....ccociiiiiiiiiiinieeieietiee ettt seeeeens 905
MK48732  CMOS 32K x 8 ZEROPOWER SRAM .......ouiiiiiiiineetee ettt seeeaens 919
M48Z128  CMOS 128K x 8 ZEROPOWER SRAM MODULE........ccoooeeiicncienieniene 931
M46Z128  CMOS 128K x 16 ZEROPOWER SRAM MODULE 941
M482256  CMOS 256K x 8 ZEROPOWER SRAM MODULE...... 951
M467256  CMOS 256K x 16 ZEROPOWER SRAM MODULE 961
M482512  CMOS 512K x 8 ZEROPOWER SRAM MODULE ... 971
TIMEKEEPER MEMORIES ........ccocoiiiiiiiiiicitei e 981
MK41T56  SERIAL ACCESS CMOS 512BIT (64 x 8) TIMEKEEPER SRAM ........cccoeuiiviniinnnnnne 983
MK48T85 ADDRESS/DATA MULTIPLEXED CMOS 512BIT (64 x 8) TIMEKEEPER SRAM ......... 995
MK48T87  ADDRESS/DATA MULTIPLEXED CMOS 512BIT (64 x 8) TIMEKEEPER SRAM ......... 1001
MK48T87A ADDRESS/DATA MULTIPLEXED CMOS 512BIT (64 x 8) TIMEKEEPER SRAM ......... 1019
MK48T02 CMOS 2K x 8 TIMEKEEPER SRAM....

MK48T08 CMOS 8K x 8 TIMEKEEPER SRAM........coiiiiiiiitiitiicicisieceece s
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NON VOLATILE MEMORIES

CMOS UV EPROM and OTP ROM

Size Part Number Organisation S(p:;e)d Vce Range Active/Stby Programming Tsamnpg;aé?‘t’ge Package

64K M27C64A-15F1 8K x 8 150 5V£10% 30mA / 100pA High Speed 0to 70 FDIP28W
M27C64A-20F1 8Kx8 200 5V+10% 30mA / 100uA High Speed 0to 70 FDIP28W
TS27C64A-20CQ 8K x 8 200 5V +10% 30mA / 100uA High Speed 0to 70 FDIP28W
M27C64A-25F1 8K x 8 250 5V +10% 30mA / 100pA High Speed 0to 70 FDIP28W
TS27C64A-25CQ 8K x 8 250 5V+10% 30mA / 100pA High Speed 0to70 FDIP28W
TS27C64A-30CQ 8Kx 8 300 5V+10% 30mA / 100uA High Speed 0to 70 FDIP28W
M27C64A-20F6 8K x 8 200 5V+10% 30mA / 100pA High Speed —-40to 85 FDIP28W
TS27C64A-20VQ 8K x 8 200 5V+10% 30mA/100pA High Speed —-40to0 85 FDIP28W
M27C64A-25F6 8Kx 8 250 5V+10% 30mA / 100pA High Speed —-4010 85 FDIP28W
TS27C64A-25VQ 8K x 8 250 5V+10% 30mA / 100uA High Speed —40t0 85 FDIP28W
TS27C64A-30VQ 8K x 8 300 5V+10% 30mA / 100pA High Speed —-40to 85 FDIP28W
TS27C64A-20CP 8K x 8 200 5V+10% 30mA / 100pA High Speed O0to 70 PDIP28
TS27C64A-25CP 8K x 8 250 5V+10% 30mA / 100pA High Speed 0to 70 PDIP28
TS27C64A-20VP 8K x 8 200 5V+10% 30mA / 100pA High Speed —40to 85 PDIP28
TS27C64A-25VP 8K x 8 250 5V+10% 30mA / 100pA High Speed —40to 85 PDIP28
TS27C64A-20CFN 8Kx8 200 5V+10% 30mA / 100pA High Speed O0to70 PLCC32
TS27C64A-25CFN 8K x 8 250 5V+10% 30mA / 100pA High Speed Oto 70 PLCC32
TS27C64A-25VFN 8K x 8 200 5V+10% 30mA / 100pA High Speed -40 to 85 PLCC32

128K | M27C128A-12F1 16K x 8 120 5V+10% 30mA / 100pA PRESTO II, 2 sec. O0to 70 FDIP28W
M27C128A-15F1 16K x 8 150 5V £10% 30mA/100pA | PRESTOII, 2 sec 0to 70 FDIP28W
M27C128A-20F1 16K x 8 200 5V +10% 30mA / 100pA PRESTO I, 2 sec. Oto 70 FDIP28W
M27C128A-20F6 16K x 8 200 5V+10% 30mA / 100pA PRESTOI, 2 sec. —-40to 85 FDIP28W

256K | M27C256B-80XF1 32K x 8 80 5V +5% 30mA / 100pA PRESTO I, 3 sec. 0to 70 FDIP28W
M27C256B-10XF1 32Kx 8 100 5V+5% 30mA /200pA PRESTO Il 3 sec. 0to 70 FDIP28W
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NON VOLATILE MEMORIES
CMOS UV EPROM and OTP ROM (cont'd)

Size Part Number Organisation S(':‘esd Vce Range Active/Stby Programming ng‘r%ef(ig’)e Package

256K M27C256B-12XF1 32Kx 8 120 5V+5% 30mA /200pA PRESTO I, 3 sec. 0to70 FDIP28W
M27C256B-15XF1 32Kx 8 150 5V+5% 30mA / 200pA PRESTOII, 3 sec. Oto70 FDIP28W
M27C256B-20XF1 32K x 8 200 5V£5% 30mA/200pA PRESTO I, 3 sec. Oto70 FDIP28W
M27C256B-25XF1 32K x 8 250 5V +5% 30mA /200pA PRESTO I, 3 sec. 0to 70 FDIP28W
M27C256B-10F1 32K x 8 100 5V+10% 30mA / 200pA PRESTO I, 3 sec. 0to 70 FDIP28W
M27C256B-12F1 32K x 8 120 5V£10% 30mA / 200pA PRESTO I, 3 sec. Oto70 FDIP28W
M27C256B-12F1L 32K x 8 120 5V+10% 30mA/ 100pA PRESTOI, 3 sec. 0to70 FDIP28W
M27C256B-15F 1 32K x 8 150 5V+10% 30mA / 200pA PRESTOII, 3 sec. 0to 70 FDIP28W
M27C256B-20F 1 32Kx 8 200 5V+10% 30mA / 200pA PRESTO I, 3 sec. 0to 70 FDIP28W
M27C256B-20F 1L 32K x 8 200 5V+10% 30mA/ 100pA PRESTO I, 3 sec. 0to 70 FDIP28W
M27C256B-25F 1 32K x 8 250 5V+10% 30mA /200pA PRESTOII, 3 sec. 0to70 FDIP28W
M27C256B-12XF6 32K x 8 120 5V +5% 30mA / 200pA PRESTO I, 3 sec. —40to 85 FDIP28W
M27C256B-15XF6 32K x 8 150 5V +5% 30mA / 200pA PRESTO I, 3 sec. —401to 85 FDIP28W
M27C256B-20XF6 32K x 8 200 5V +5% 30mA /200pA PRESTO I, 3 sec. —40to 85 FDIP28W
M27C256B-25XF6 32Kx 8 250 5V +5% 30mA / 200pA PRESTO I, 3 sec. —40t0 85 FDIP28W
M27C256B-12F6 32K x 8 120 5V+10% 30mA /200pA PRESTO I, 3 sec. —40 to 85 FDIP28W
M27C256B-15F6 32Kx 8 150 5V+10% 30mA /200pA PRESTO I, 3 sec. —40to 85 FDIP28W
M27C256B-20F6 32Kx 8 200 5V+10% 30mA / 200pA PRESTO I, 3 sec. —40t0 85 FDIP28W
M27C256B-20F6L 32K x 8 200 5V +10% 30mA /100pA PRESTO I, 3 sec. —40to 85 FDIP28W
M27C256B-25F6 32Kx 8 250 5V +10% 30mA /200pA PRESTOI, 3 sec. —401to0 85 FDIP28W
M27C256B-12XB1 32Kx 8 120 5V +5% 30mA / 200pA PRESTO I, 3 sec. 0to 70 PDIP28
M27C256B-90B1 32K x 8 90 5V +10% 30mA / 200pA PRESTO I, 3 sec. Oto70 PDIP28
M27C256B-12B1 32K x 8 120 5V +10% 30mA /200pA PRESTO I, 3 sec. 0to70 PDIP28
M27C256B-15B1 32K x 8 150 5V +10% 30mA / 200pA PRESTO I, 3 sec. 0to 70 PDIP28
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NON VOLATILE MEMORIES

CMOS UV EPROM and OTP ROM (cont'd)

Size Part Number Organisation S(':fse)d Vcc Range Active/Stby Programming T;?nzeg?stér)e Package

256K M27C256B-20B1 32K x 8 200 5V +10% 30mA /200pA PRESTO Il, 3 sec. 0to 70 PDIP28
M27C256B-15B6 32K x 8 150 5V +10% 30mA /200pA PRESTO Il, 3 sec. —40 to 85 PDIP28
M27C256B-20B6 32K x 8 200 5V +10% 30mA /200pA PRESTO Il, 3 sec. —40 to 85 PDIP28
M27C256B-20B7 32K x 8 200 5V +10% 30mA /200pA PRESTO I, 3 sec. —40to 105 PDIP28
M27C256B-15B3 32K x 8 150 5V £ 10% 30mA /200pA PRESTO II, 3 sec. —40to 125 PDIP28
M27C256B-20B3 32K x 8 200 5V £ 10% 30mA / 200pA PRESTO II, 3 sec. —40 to 125 PDIP28
M27C256B-12XC1 32K x 8 120 5V £ 5% 30mA /200pA PRESTO I, 3 sec. 0to 70 PLCC32
M27C256B-15XC1 32K x 8 150 5V £ 5% 30mA /200pA PRESTO I, 3 sec. 0to 70 PLCC32
M27C256B-12C1 32K x 8 120 5V +10% 30mA /200pA PRESTO Il, 3 sec. 0to 70 PLCC32
M27C256B-15C1 32Kx 8 150 5V +10% 30mA /200pA PRESTO I, 3 sec. 0to 70 PLCC32
M27C256B-20C1 32K x 8 200 5V +10% 30mA /200pA PRESTO I, 3 sec. 0to 70 PLCC32
M27C256B-15C6 32K x 8 150 5V +10% 30mA /200pA PRESTO I, 3 sec. —40 to 85 PLCC32
M27C256B-20C6 32K x 8 200 5V +10% 30mA /200pA PRESTO I, 3 sec. —40 to 85 PLCC32
M27C256B-20C7 32K x 8 200 5V +10% 30mA / 200pA PRESTO II, 3 sec. —40to 105 PLCC32
M27C256B-15C3 32K x 8 150 5V +10% 30mA / 200pA PRESTO Il, 3 sec. —-40to 125 PLCC32
M27C256B-20C3 32Kx 8 200 5V +10% 30mA /200pA PRESTO II, 3 sec. —40to 125 PLCC32
M27C256B-12M1 32K x 8 120 5V +10% 30mA /200pA PRESTO I, 3 sec. 0to 70 PSO28
M27C256B-15M1 32K x 8 150 5V +10% 30mA /200pA PRESTO Il, 3 sec. 0to 70 PSO28
M27C256B-20M1 32K x 8 200 5V +10% 30mA / 200pA PRESTO Il, 3 sec. 0to 70 PSO28
M27C256B-10N1 32K x 8 100 5V +10% 30mA / 200pA PRESTO I, 3 sec. 0to 70 PTSO28
M27C256B-12N1 32K x 8 120 5V +10% 30mA /200pA PRESTO I, 3 sec. 0to 70 PTSO28
M27C256B-15N1 32K x 8 150 5V +10% 30mA / 200pA PRESTO I, 3 sec. 0to 70 PTSO28
M87C257-12XF1 32K x 8, Latch 120 5V + 5% 30mA /200pA PRESTO Il, 3 sec. 0to 70 FDIP28W
M87C257-20XF1 32K x 8, Latch 200 5V +5% 30mA / 200pA PRESTO I, 3 sec. 0to 70 FDIP28W

3dinD NOILO313S
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NON VOLATILE MEMORIES
CMOS UV EPROM and OTP ROM (cont'd)
|

Size Part Number Organisation S(‘:?;d Vce Range | Active/Stby Programming T;rannpgeéa(gtér)e | Package

256K M87C257-12F1 32K x 8, Latch 120 5V + 10% 30mA /200pA PRESTO I, 3 sec. 0to70 FDIP28W
M87C257-20F1 32K x 8, Latch 200 5V + 10% 30mA /200pA PRESTOI, 3 sec. Oto70 FDIP28W
M87C257-15XF6 32K x 8, Latch 150 5V + 5% 30mA /200pA PRESTOI, 3 sec. —40to 85 FDIP28W
M87C257-15F6 32K x 8, Latch 150 5V +10% 30mA /200pA PRESTOI, 3 sec. —40 to 85 FDIP28W
M87C257-15C1 32K x 8, Latch 150 5V £ 10% 30mA / 200pA PRESTO I, 3 sec. 0to 70 PLCC32
M87C257-20C6 32K x 8, Latch 200 5V £ 10% 30mA /200pA PRESTO I, 3 sec. —40t0 85 PLCC32
M87C257-15C3 32K x 8, Latch 150 5V £ 10% 30mA / 200pA PRESTO Il, 3 sec. -40to 125 PLCC32

512K M27C512-80XF1 64K x 8 80 5V + 5% 30mA /100pA PRESTO I, 7 sec. Oto70 FDIP28W
M27C512-12XF1 64K x 8 120 5V +5% 30mA /200uA PRESTO I, 7 sec. 0to70 FDIP28W
M27C512-15XF1 64K x 8 150 5V + 5% ! 30mA/200pA PRESTO I}, 7 sec 0to 70 FDIP28W
M27C512-20XF1 64K x 8 200 5V £ 5% | 30mA /2001A PRESTO I, 7 sec 0to 70 FDIP28W
M27C51 2-25XF1 64K x 8 250 5V + 5% 30mA /200nA PRESTO I, 7 sec 0to 70 FDIP28W
M27C512-10F1 64K x 8 100 5V +£10% 30mA /100pA PRESTO II, 7 sec 0to 70 FDIP28W
M27C512-12F1 64K x 8 120 5V +10% 30mA / 200pA PRESTO Il, 7 sec 0to70 FDIP28W
M27C512-15F1 64K x 8 150 5V £ 10% 30mA / 20001A PRESTO Il, 7 sec. 0to70 ' FDIP28W
M27C512-20F1 64K x 8 200 5V +10% 30mA / 200uA PRESTO I, 7 sec. 0to 70 | FDIP28W
M27C512-20F1L 64K x 8 200 5V +10% i 30mA / 100nA PRESTO II, 7 sec 0to 70 . FDIP28W
M27C512-25F1 64K x 8 250 5V£10% | 30mA/200uA PRESTO I, 7 sec 0to70 ‘ FDIP28W
M27C512-12XF6 64K x 8 120 5V £ 5% 30mA / 200pA PRESTO II. 7 sec —-40 to 85 ; FDIP28W
M27C512-15XF6 64K x 8 150 5V + 5% 30mA / 200uA PRESTO I, 7 sec. -401t0 85 | FDIP28W
M27C512-20XF6 64K x 8 200 5V +5% 30mA /200pA PRESTO I, 7 sec. —40to 85 FDIP28W
M27C512-25XF6 64K x 8 250 5V + 5% 30mA /200uA PRESTO I, 7 sec. -40 to 85 FDIP28W
M27C512-15F6 64K x 8 150 5V £ 10% 30mA /200pA PRESTO Il, 7 sec. —40 to 85 FDIP28W
M27C512-20F6 64K x 8 200 5V + 10% 30mA / 200pA PRESTO I, 7 sec. —40 to 85 FDIP28W
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NON VOLATILE MEMORIES

CMOS UV EPROM and OTP ROM (cont'd)

Size Part Number Organisation S&e;d Vce Range Active/Stby Programming ng\np;:?zlg)e Package

512K M27C512-20XF3 64K x 8 200 5V +5% 30mA / 200pA PRESTOI, 7 sec. —40to 125 FDIP28W
M27C512-10F3 64Kx8 | 100 5V+10% 30mA/100pA | PRESTOIl, 7sec. | —40to125 | FDIP28W
M27C512-15XB1 64K x 8 150 5V £ 5% 30mA / 200pA PRESTO I, 7 sec. 0to 70 PDIP28
M27C512-15B1 64K x 8 150 5V +10% 30mA / 200pA PRESTO I, 7 sec. Oto 70 PDIP28
M27C512-20B1 64K x 8 200 5V +10% 30mA / 200pA PRESTO I, 7 sec. 0to 70 PDIP28
M27C512-20B6. 64K x 8 200 5V +10% 30mA / 200pA PRESTO I, 7 sec —40 to 85 PDIP28
M27C512-20B3 64K x 8 200 5V +10% 30mA / 200pA PRESTO I, 7 sec —401t0 125 PDIP28
M27C512-15XC1 64K x 8 150 5V + 5% 30mA / 200pA PRESTO I, 7 sec 0to 70 PLCC32
M27C512-15C1 64K x 8 150 5V +10% 30mA / 200pA PRESTO I, 7 sec. 0to 70 PLCC32
M27C512-20C1 64K x 8 200 5V +10% 30mA / 200pA PRESTO I, 7 sec. 0to 70 PLCC32
M27C512-20XC6 64K x 8 200 5V +5% 30mA / 200pA PRESTO I, 7 sec. —40to 85 PLCC32
M27C512-20C6 64K x 8 200 5V +10% 30mA / 200uA PRESTO I, 7 sec. —-4010 85 PLCC32
M27C512-15C3 64K x 8 150 5V+10% 30mA / 200pA PRESTO I, 7 sec. -40to0 125 PLCC32
M27C512-20C3 64Kx8 | 200 5V +10% 30mA/200uA | PRESTOIl, 7sec. | —40to125 | PLCC32
M27C512-10N1 64K x 8 100 5V £ 10% 30mA / 200pA PRESTO I, 7 sec. 0to 70 PTSO28
M27C512-12N1 64K x 8 120 5V £10% 30mA / 200uA PRESTO I, 7 sec. 0to 70 PTSO28
M27C512-15N1 64K x 8 150 5V +10% 30mA / 200pA PRESTO I, 7 sec. 0to 70 PTSO28 |
M27V512-200K1 64K x 8 200 3.0t0 5.5V 10mA / 100uA PRESTO Il, 7 sec. 0to 70 PLCC32
M27V512-250K1 64K x 8 250 3.0to 55V 10mA / 100pA PRESTO I, 7 sec 0to 70 PLCC32
M27V512-200N1 64K x 8 200 30to55V 10mA/ 100uA PRESTO Il, 7 sec. 0to 70 PTSO28
M27V512-250N1 64K x 8 250 | 3.0t05.5V 10mA / 100pA PRESTO I, 7 sec. 0to 70 PTS0O28
M27C516-20F1 32K x 16 200 5V +10% 30mA / 200pA PRESTO I, 7 sec. 0to 70 FDIP4OW
M27C516-15C1 32K x 16 150 5V +10% 30mA / 200pA PRESTOIl, 7 sec. 0to 70 PLCC32
M27C516-20C1 32K x 16 200 5V +10% 30mA / 200pA PRESTOIl, 7 sec. 0to 70 PLCC32

3dINO NOILOAT3S
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NON VOLATILE MEMORIES
CMOS UV EPROM and OTP ROM (cont'd)

Size Part Number Organisation S(':_'es';d Vce Range Active/Stby Programming T;amnp; ::z(t)ge Package
™M M27C1000-12XF1~ 128K x 8 120 5V +5% 35mA / 200pA PRESTO Il, 13 sec. 0to 70 FDIP32W
M27C1000-15XF1 * 128K x 8 150 5V +5% 35mA /200pA PRESTO Il, 13 sec. 0to 70 FDIP32W
M27C1000-20XF1 * 128K x 8 200 5V +5% 35mA / 200pA PRESTO I, 13 sec. 0to 70 FDIP32W
M27C1000-25XF1 * 128K x 8 250 5V +5% 35mA / 200pA PRESTO I, 13 sec. 0to70 FDIP32W
M27C1000-10F1 * 128K x 8 100 5V +10% 35mA/200pA | PRESTO I, 13 sec. 0to 70 FDIP32W
M27C1000-12F1 * 128K x 8 120 5V+10% 35mA / 200pA PRESTO Il, 13 sec. Oto70 FDIP32W
M27C1000-15F1 * 128K x 8 150 5V +10% 35mA / 200pA PRESTO I, 13 sec. 0to 70 FDIP32W
M27C1000-20F1 * 128K x 8 200 5V +10% 35mA / 200pA PRESTO Il, 13 sec. 0to 70 FDIP32W

M27C1000-20B1 * 128K x 8 200 5V +10% 35mA / 200pA PRESTO I, 13 sec. 0to 70 PDIP32
M27C1001-80XF1 128K x 8 80 5V +5% 30mA /100pA PRESTO Il, 13 sec. 0to 70 FDIP32W
M27C1001-12XF1 128K x 8 120 5V +5% 35mA /200pA PRESTO I, 13 sec. 0to 70 FDIP32W
M27C1001-15XF1 128K x 8 150 5V +5% 35mA/200pA | PRESTO I, 13 sec. 0to70 FDIP32W
M27C1001-15XF1L 128K x 8 150 5V 5% 30mA /100pA PRESTO I, 13 sec. 0to 70 FDIP32W
M27C1001-20XF1 128K x 8 200 5V +5% 35mA /200pA PRESTO I, 13 sec. 0to 70 FDIP32W
M27C1001-25XF1 128K x 8 250 5V +5% 35mA / 200pA PRESTO I, 13 sec. 0to70 FDIP32W
M27C1001-10F1 128K x 8 100 5V +10% 30mA /100pA PRESTO I, 13 sec. 0to70 FDIP32W
M27C1001-12F1 128K x 8 120 5V +10% 35mA / 200pA PRESTO I, 13 sec. 0to70 FDIP32W
M27C1001-15F1 128K x 8 150 5V +10% 35mA /200uA PRESTO Il, 13 sec. 0to 70 FDIP32W
M27C1001-15F1L 128K x 8 150 5V +10% 30mA / 100pA PRESTO I, 13 sec. 0to 70 FDIP32W
M27C1001-20F1 128K x 8 200 5V +10% 35mA / 200pA PRESTO I, 13 sec. 0to 70 FDIP32W
M27C1001-20F1L 128K x 8 200 5V +10% 30mA / 100pA PRESTO II, 13 sec. 0to 70 FDIP32W
M27C1001-25F1 128K x 8 250 5V +10% 35mA / 200pA PRESTO I, 13 sec. 0to 70 FDIP32W
M27C1001-12XF6 128K x 8 120 5V +5% 35mA / 200pA PRESTO Il, 13 sec. —40to 85 FDIP32W

* ROM compatible pin-out
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NON VOLATILE MEMORIES

CMOS UV EPROM and OTP ROM (cont'd)

Speed

Temperature

Size Part Number Organisation (ns) Vcc Range Active/Stby Programming Range (°C) Package
™ M27C1001-15XF6 128K x 8 150 5V +5% 35mA /200uA PRESTO II, 13 sec. —40to 85 FDIP32W
M27C1001-20XF6 128K x 8 200 5V £5% 35mA /200uA PRESTO II, 13 sec. —40to 85 FDIP32W
M27C1001-15F6 128K x 8 150 5V +£10% 35mA / 200pA PRESTO I, 13 sec. —40to 85 FDIP32W
M27C1001-15F6L 128K x 8 150 5V +10% 35mA / 100pA PRESTO II, 13 sec. —40to 85 FDIP32W
M27C1001-20F6 128K x 8 200 5V+10% 35mA / 200pA PRESTO II, 13 sec. —401t0 85 FDIP32W
M27C1001-15B1 128K x 8 150 5V+10% 35mA /200uA PRESTO II, 13 sec. 0to 70 PDIP32
M27C1001-20B1 128K'x 8 200 5V+£10% 35mA /200pA PRESTO II, 13 sec. 0to 70 PDIP32
M27C1001-20B6 128K'x 8 200 5V+10% 35mA / 200pA PRESTO Il, 13 sec. —40to 85 PDIP32
M27C1001-20B3 128K'x 8 200 5V+10% 35mA / 200pA PRESTO Il, 13 sec. —40to 125 PDIP32
M27C1001-12XCH1 128K x 8 120 5V £5% 35mA / 200pA PRESTO 11, 13 sec. 0to 70 PLCC32
M27C1001-15C1 128Kx 8 150 5V+10% 35mA /200uA PRESTO II, 13 sec. 0to 70 PLCC32
M27C1001-20C1 128K x 8 200 5V +10% 35mA /200pA PRESTO II, 13 sec. 0to 70 PLCC32
M27C1001-15C6 128K x 8 150 5V +10% 35mA / 200pA PRESTO I, 13 sec. —40to 85 PLCC32
M27C1001-15C3 128Kx 8 150 5V+10% 35mA / 200pA PRESTO Il, 13 sec. —40t0 125 PLCC32
M27C1001-12L1 128K x 8 120 5V+10% 30mA/100uA | PRESTO II, 13 sec 0to 70 LCCC32W
M27V101-250L1 128K'x 8 250 3.0t0 5.5V 30mA / 100uA PRESTO I, 13 sec 0to 70 Lccc32w
M27V101-200L6 128K x 8 200 3.2t05.5V 35mA/ 100pA PRESTO II, 13 sec. —-40to 85 LCccc32w
M27V101-250L6 128K x 8 250 3.2t0 5.5V 35mA / 100uA PRESTO Il, 13 sec. —40to 85 LCCC32wW
M27C1024-12XF1 64K x 16 120 5V+5% 35mA/ 100uA PRESTO I, 7 sec. 0to 70 FDIP40W
M27C1024-15XF1 64K x 16 150 5V +5% 35mA/100uA | PRESTOII, 7 sec. 0to 70 FDIP40W
M27C1024-20XF1 64K x 16 200 5V+5% 35mA / 100pA PRESTO I, 7 sec. 0to 70 FDIP4OW
M27C1024-25XF1 64K x 16 250 5V £5% 35mA/100uA | PRESTOII, 7 sec. 0to 70 FDIP4OW
M27C1024-12F1 64K x 16 120 5V+10% 35mA/ 100pA PRESTO I, 7 sec. 0to 70 FDIP4OW
M27C1024-15F1 64K x 16 150 5V+10% 35mA / 100uA PRESTO I, 7 sec. 0to 70 FDIP40W

3diND NOILO3T13S
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NON VOLATILE MEMORIES

CMOS UV EPROM and OTP ROM (cont'd)

Speed

Temperature

Size Part Number Organisation (ns) Vce Range Active/Stby Programming Range (°C) Package
M M27C1024-20F1 64K x 16 200 5V+10% 35mA / 100pA PRESTO I, 7 sec. 0to 70 FDIP40W
M27C1024-25F1 64K x 16 250 5V+10% 35mA / 100pA PRESTO I, 7 sec. 0to 70 FDIP40W
M27C1024-12XF6 64K x 16 120 5V +5% 35mA / 100pA PRESTO I, 7 sec. —40 to 85 FDIP40W
M27C1024-15C1 64K x 16 150 5V+10% 35mA/ 100pA PRESTOI, 7 sec. 0to70 PLCC44
M27C1024-20C1 64K x 16 200 5V +10% 35mA / 100pA PRESTOII, 7 sec. 0to70 PLCC44
2M M27C2001-80XF1 256K x 8 80 5V +5% 30mA / 100pA PRESTO Il, 26 sec. 0to 70 FDIP32W
M27C2001-15XF1 256K x 8 150 5V +5% 35mA/200pA | PRESTOII, 26 sec. 0to 70 FDIP32W
M27C2001-20XF1 256K x 8 200 5V +5% 35mA/200pA | PRESTOII, 26 sec. 0to 70 FDIP32W
M27C2001-25XF1 256K x 8 250 5V +5% 35mA / 200pA PRESTO I, 26 sec. 0to 70 FDIP32W
M27C2001-10F1 256K x 8 100 5V +10% 30mA / 100pA PRESTO II, 26 sec. 0to 70 FDIP32W
M27C2001-12F1 256K x 8 120 5V+10% 30mA/ 100pA PRESTO II, 26 sec. 0to 70 FDIP32W
M27C2001-15F1 256K x 8 150 5V +10% 35mA / 200pA PRESTO Il, 26 sec. 0to 70 FDIP32W
M27C2001-20F1 256K x 8 200 5V+10% 35mA / 200pA PRESTO I, 26 sec. 0to 70 FDIP32W
M27C2001-12F6 256K x 8 120 5V+10% 35mA / 100pA PRESTO Il, 26 sec. —40 to 85 FDIP32W
M27C2001-20F6 256K x 8 200 5V+10% 35mA / 200pA PRESTO i, 26 sec. —40to 85 FDIP32W
M27C2001-12B1 256K x 8 120 5V+10% 30mA /100puA PRESTO Il, 26 sec. 0to 70 PDIP32
M27C2001-15B1 256K x 8 150 5V +10% 30mA / 100pA PRESTO I, 26 sec. 0to 70 PDIP32
M27C2001-10XC1 256K x 8 100 5V +5% 30mA/ 100pA PRESTO I, 26 sec. 0to 70 PLCC32
M27C2001-12C1 256K x 8 120 5V +10% 30mA/100pA | PRESTOI, 26 sec. 0to 70 PLCC32
M27C2001-15C1 256K x 8 150 5V +10% 30mA/100pA | PRESTOI, 26 sec. 0to 70 PLCC32
M27C2001-12L1 256K x 8 120 5V +10% 30mA /100pA PRESTO Il, 26 sec. 0to 70 LCCC32w
M27V201-250L1 256K x 8 250 3.0t0 5.5V 30mA / 100pA PRESTO Il, 26 sec. 0to 70 LCCC32wW
M27V201-200L6 256K x 8 200 3.2t0 5.5V 35mA / 100pA PRESTO I, 26 sec. —40 to 85 LCCC32w
M27V201-250L6 256K x 8 250 3.2t0 5.5V 35mA / 100pA PRESTO I, 26 sec. —40 to 85 LCCC32w

3aiND NOILO3T3S
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NON VOLATILE MEMORIES

CMOS UV EPROM and OTP ROM (cont'd)

Speed

Temperature

Size Part Number Organisation (ns) Vcc Range Active/Stby Programming Range (°C) Package
4aM M27C4001-80XF1 512Kx 8 80 5V +5% 50mA / 100pA PRESTO I, 52 sec. O0to70 FDIP32W
M27C4001-10XF1 512Kx 8 100 5V +5% 50mA / 100pA PRESTO I, 52 sec. O0to 70 FDIP32W
M27C4001-10F1 512Kx 8 100 5V+10% 50mA / 100pA PRESTO I, 52 sec. O0to 70 FDIP32W
M27C4001-12F1 512K x 8 120 5V 10% 50mA/100yA | PRESTO I, 52 sec. 0to 70 FDIP32W
M27C4001-15F1 512Kx 8 150 5V +10% 50mA / 100pA PRESTO I, 52 sec. 0to 70 FDIP32W
M27C4001-12F6 512Kx 8 120 5V+10% 50mA / 100pA PRESTO I, 52 sec. —40 to 85 FDIP32W
M27C4001-15F6 512Kx 8 150 5V+10% 50mA / 100pA PRESTO II, 52 sec. —40to 85 FDIP32W
M27C4001-10F2 512Kx 8 100 5V+10% 50mA / 100pA PRESTO I, 52 sec. —5510 125 FDIP32W
M27C4001-12B1 512Kx 8 120 5V+10% 50mA / 100pA PRESTO I, 52 sec. 0to 70 PDIP32
M27C4001-15B1 512Kx 8 150 5V+10% 50mA / 100pA PRESTO I, 52 sec. 0to 70 PDIP32
M27C4001-10XC1 512K x 8 100 5V+5% 50mA/100uA | PRESTO I, 52 sec. 0to 70 PLCC32
M27C4001-12CH1 512Kx 8 120 5V+10% 50mA / 100pA PRESTO I, 52 sec. 0to 70 PLCC32
M27C4001-15CH 512K x 8 150 5V+10% 50mA / 100pA PRESTO I, 52 sec. 0to 70 PLCC32
M27C4001-12L1 512Kx 8 120 5V+10% 50mA / 100pA PRESTO I, 52 sec. 0to 70 LCCC32wW
M27V401-250L1 512K x 8 250 3.0t05.5V 50mA/100pyA | PRESTO II, 52 sec. 0to 70 LCCC32w
M27V401-200L6 512K x 8 200 3.2t05.5V 50mA/100yA | PRESTOIIl, 52sec. | —40to85 LCCC32w
M27V401-250L6 512K x 8 250 3.2t0 5.5V 50mA / 100pA PRESTO I, 52 sec. —40 to 85 LCCC32W
M27C4002-10XF1 256K x 16 100 5V +5% 50mA / 100uA PRESTO I, 26 sec. 0to 70 FDIP40W
M27C4002-10F1 256K x 16 100 5V+10% 50mA / 100pA PRESTO Il 26 sec. 0to 70 FDIP40W
M27C4002-12F1 256K x 16 120 5V+10% 50mA / 100pA PRESTO I, 26 sec. 0to 70 FDIP40W
M27C4002-15F1 256K x 16 150 5V+10% 50mA / 100pA PRESTO I, 26 sec. 0to 70 FDIP4OW
M27C4002-12F6 256K x 16 120 5V+10% 50mA / 100pA PRESTO I, 26 sec. —40 to 85 FDIP40W
M27C4002-15F6 256K x 16 150 5V+£10% 50mA / 100pA PRESTO II, 26 sec. —40t0 85 FDIP40W
M27C4002-10F2 256K x 16 100 5V+10% 50mA / 100pA PRESTO Il, 26 sec. —5510 125 FDIP40W

3dIND NOLLO3AT3S
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NON VOLATILE MEMORIES
CMOS UV EPROM and OTP ROM (cont'd)
. - Speed . . Temperature

Size Part Number Organisation (ns) Vce Range Active/Stby Programming Range (°C) Package
aM M27C4002-12J1 256K x 16 120 5V+10% 50mA / 100pA PRESTO Il, 26 sec. 0to 70 JLCC44W
M27C4002-12J6 256K x 16 120 5V£10% 50mA / 100pA PRESTO Il, 26 sec. —40 to 85 JLCC44W

M27C4002-15B1 256K x 16 150 5V +10% 50mA / 100pA PRESTO I, 26 sec. 0to 70 PDIP40
M27C4002-12XC1 256K x 16 120 5V +5% 50mA / 100pA PRESTO II, 26 sec. 0to 70 PLCC44
M27C4002-15C1 256K x 16 150 5V+10% 50mA / 100pA PRESTO I, 26 sec. 0to 70 PLCC44
16M M27C160-150F1 x8/x16 150 5V +10% 50mA / 100pA PRESTO I, 10 sec Oto 70 FDIP42W
M27C160-200F1 x8/x16 200 5V +10% 50mA / 100pA PRESTO Il, 10 sec 0to 70 FDIP42W

NMOS UV EPROM
. _— Speed . . Temperature

Size Part Number | Organisation (ns) Vcc Range Active/Stby Programming Range (°C) Package
16K M2716F1 2Kx 8 450 5V + 5% 100mA/25mA Fixed pulse, 100 sec. Oto 70 FDIP24W
M2716-1F1 2K x 8 350 5V £ 10% 100mA/25mA Fixed pulse, 100 sec. Oto70 FDIP24W
M2716-1F6 2Kx 8 350 5V £ 10% 100mA/25mA Fixed pulse, 100 sec. —40 to 85 FDIP24W

32K M2732A-2F1 4K x 8 200 5V £ 5% 125mA/35mA Fixed pulse, 200 sec. 0to 70 FDIP24W
M2732AF1 4K x 8 250 5V £ 5% 125mA/35mA Fixed pulse, 200 sec. 0to 70 FDIP24W
M2732A-3F1 4K x 8 300 5V + 5% 125mA/35mA Fixed pulse, 200 sec. 0to 70 FDIP24W
M2732A-4F1 4K x 8 450 5V 5% 125mA/35mA Fixed pulse, 200 sec. 0to 70 FDIP24W
M2732AF6 4K x 8 250 5V 5% 125mA/35mA Fixed pulse, 200 sec. —40 to 85 FDIP24W
M2732A-4F6 4K x 8 450 5V + 5% 125mA/35mA Fixed pulse, 200 sec. —-40 to 85 FDIP24W
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NON VOLATILE MEMORIES

NMOS UV EPROM (cont'd)

Size Part Number | Organisation S(;:‘ese;d Vcec Range Active/Stby Programming T;l:npgeere;zté;e Package
64K M2764A-1F1 8K x 8 180 5V +5% 75mA/35mA Fast, 32 sec. 0to70 FDIP28W
M2764A-2F1 8K x8 200 5V +5% 75mA/35mA Fast, 32 sec. 0to 70 FDIP28W
M2764AF1 8K x8 250 5V +5% 75mA/35mA Fast, 32 sec. 0to 70 FDIP28W
M2764A-3F1 8K x8 300 5V +5% 75mA/35mA Fast, 32 sec. 0to 70 FDIP28W
M2764A-4F1 8K x8 450 5V +5% 75mA/35mA Fast, 32 sec. 0to 70 FDIP28W
M2764A-20F1 8K x 8 200 5V +10% 75mA/35mA Fast, 32 sec. 0to 70 FDIP28W
M2764A-25F1 8K x 8 250 5V +10% 75mA/35mA Fast, 32 sec. 0to 70 FDIP28W
M2764A-2F6 8K x 8 200 5V +5% 75mA/35mA Fast, 32 sec. —40 to 85 FDIP28W
M2764AF6 8K x 8 250 5V 5% 75mA/35mA Fast, 32 sec. —40 to 85 FDIP28W
M2764A-4F6 8K x 8 450 5V +5% 75mA/35mA Fast, 32 sec. —40 to 85 FDIP28W
128K M27128A-2F1 16K x 8 200 5V +5% 85mA/40mA Fast, 64 sec. 0to 70 FDIP28W
M27128AF1 16K x 8 250 5V +5% 85mA/40mA Fast, 64 sec. 0to 70 FDIP28W
M27128A-3F1 16K x 8 300 5V +5% 85mA/40mA Fast, 64 sec. 0to 70 FDIP28W
M27128A-4F1 16K x 8 450 5V +5% 85mA/40mA Fast, 64 sec. 0to 70 FDIP28W
M27128A-20F1 16K x 8 200 5V +10% 85mA/40mA Fast, 64 sec. 0to 70 FDIP28W
M27128A-25F1 16K x 8 250 5V +10% 85mMA/40mA Fast, 64 sec. 0to 70 FDIP28W
M27128A-30F1 16K x 8 300 5V £10% 85mA/40mA Fast, 64 sec. 0to 70 FDIP28W
M27128AF6 16K x 8 250 5V +5% 85mA/40mA Fast, 64 sec. -40 to 85 FDIP28W
256K | M27256-1F1 32K x 8 170 5V +5% 100mA/40mA Fast, 128 sec. 0to 70 FDIP28W
M27256-2F1 32K x 8 200 5V +5% 100mA/40mA Fast, 128 sec. 0to 70 FDIP28W
M27256F1 32Kx 8 250 5V +5% 100mA/40mA Fast, 128 sec. 0to 70 FDIP28W
M27256-3F1 32K x 8 300 5V +5% 100mA/40mA Fast, 128 sec. 0to 70 FDIP28W
M27256-4F1 32K x 8 450 5V +5% 100mA/40mA Fast, 128 sec. 0to 70 FDIP28W
M27256-20F 1 32Kx 8 200 5V +10% 100mA/40mA Fast, 128 sec. 01to 70 FDIP28W
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NON VOLATILE MEMORIES

NMOS UV EPROM (cont'd)

Size Part Number | Organisation S('fsd Vce Range Active/Stby Programming T;:nr;e:zzlé;e Package
|

256K | M27256-25F1 32K x 8 250 5V +10% 100mA/40mA Fast, 128 sec. 0to 70 FDIP28W
M27256F6 32K x 8 250 5V + 5% 100mA/40mA Fast, 128 sec. —40 to 85 FDIP28W

512K | M27512-2F1 32K x 8 200 5V +5% 125mA/40mA PRESTO, 32 sec 0to 70 FDIP28W
M27512F1 32K x 8 250 5V + 5% 125mA/40mA PRESTO., 32 sec. 0to 70 FDIP28W
M27512-3F1 32K x 8 300 5V + 5% 125mA/40mA PRESTO, 32 sec. 0to 70 FDIP28W
M27512-20F 1 32K x 8 200 5V +10% 125mA/40mA PRESTO, 32 sec. 0to 70 FDIP28W
M27512-25F 1 32K x 8 250 5V £ 10% 125mA/40mA PRESTO. 32 sec 0to 70 FDIP28W
M27512-2F6 32K x 8 200 5V + 5% 125mA/40mA PRESTO, 32 sec -40 to 85 FDIP28W
M27512F6 32K x 8 250 5V + 5% 125mA/40mA PRESTO, 32 sec —40 to 85 FDIP28W

FLASH MEMORIES
|
Size Part Number | Organisation l S(F:f;d Vce Range Active/Stby Programming TeRr:r;‘)ge;a}totg)e Package
!

256K | M28F256-10XB1 32Kx8 | 100 5V +5% 30mA / 200uA PRESTOF, 12V/10us 0to 70 PDIP32
M28F256A-10XB1 32K x 8 l 100 5V £ 5% 30mA / 200nA PRESTO F, 12V/10us 0to70 PDIP32
M28F256-12B1 32K x 8 : 120 5V +10% 30mA / 200uA PRESTO F, 12V/10us 0to 70 PDIP32
M28F256A-12B1 32K x 8 | 120 5V +10% 30mA / 200uA PRESTOF, 12V/10us 0to 70 PDIP32
M28F256-15B1 32K x 8 150 5V +10% 30mA / 200nA PRESTOF, 12VH0us 0to 70 PDIP32
M28F256A-15B1 32K x 8 l 150 5V +10% 30mA / 200uA PRESTOF, 12V/10us 0to70 PDIP32
M28F256A-20B1 32K x 8 I 200 5V +10% 30mA / 200nA PRESTOF, 12V/10us 0to70 PDIP32
M28F256A-12XB6 32K x 8 | 120 5V + 5% 30mA / 200uA PRESTO F, 12V/10us —40 to 85 PDIP32
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NON VOLATILE MEMORIES

FLASH MEMORIES (cont'd)

Size Part Number | Organisation S&e;;d Vce Range Active/Stby Programming Tg?r?ge;a(t"gf Package

256K M28F256-12B6 32Kx 8 120 5V +10% 30mA / 200pA PRESTOF, 12V/10ps —40to 85 PDIP32
M28F256A-12B6 32K x 8 120 5V £ 10% 30mA /200pA PRESTO F, 12V/10ps —40to 85 PDIP32
M28F256-15B6 32K x 8 150 5V +10% 30mA / 200pA PRESTOF, 12V/10us —40to 85 PDIP32
M28F256A-15B6 32K x 8 150 5V £ 10% 30mA / 200pA PRESTOF, 12V/10ps —40to0 85 PDIP32
M28F256A-12XB3 32K x 8 120 5V £ 5% 30mA / 200pA PRESTOF, 12V/10ps —40to0 125 PDIP32
M28F256-15B3 32K x 8 150 5V £ 10% 30mA / 200pA PRESTOF, 12V/10us —40to 125 PDIP32
M28F256A-15B3 32K x 8 150 5V £ 10% 30mA / 200pA PRESTO F, 12V/10us —40t0 125 PDIP32
M28F256-10XC1 32K x 8 100 5V 1 5% 30mA / 200uA PRESTOF, 12V/10us 0to 70 PLCC32
M28F256A-10XC1 32K x8 100 5V 1+ 5% 30mA / 200uA PRESTOF, 12V/10us 0to 70 PLCC32
M28F256-12C1 32Kx8 120 5Vt 10% 30mA / 200pA PRESTOF, 12V/10us 0to 70 PLCC32
M28F256A-12C1 32K x 8 120 5V +10% 30mA / 200uA PRESTOF, 12V/10us 0to 70 PLCC32
M28F256-15C1 32Kx8 150 5V + 10% 30mA / 200uA PRESTO F, 12V/10us 0to 70 PLCC32
M28F256A-15C1 32K x8 150 5V £ 10% 30mA / 200pA PRESTO F, 12V/10us 0to 70 PLCC32
M28F256-20C1 32K x 8 200 5V + 10% 30mA / 200uA PRESTO F, 12V/10us 0to 70 PLCC32
M28F256A-20C1 32K x 8 200 5V £ 10% 30mA / 2001A PRESTO F, 12V/10us 0to 70 PLCC32
M28F256A-12XC6 32K x 8 120 5V+ 5% 30mA / 200pA PRESTO F, 12V/10us —40 to 85 PLCC32
M28F256A-12C6 32K x 8 120 5V £ 10% 30mA / 200uA PRESTO F, 12V/10us -40to 85 PLCC32
M28F256A-15C6 32K x 8 150 5V +10% 30mA / 200uA PRESTO F, 12V/10us —40 to 85 PLCC32
M28F256A-12XC3 32K x 8 120 5V £ 5% 30mA /200pA PRESTO F, 12V/10ps —-40 to 125 PLCC32
M28F256-12C3 32K x 8 120 5V £ 10% 30mA / 200pA PRESTO F, 12V/10ps —401to 125 PLCC32
M28F256-15C3 32K x 8 150 5V +10% 30mA /200pA PRESTO F, 12V/10us —40to 125 PLCC32
M28F256A-15C3 32K x 8 150 5V + 10% 30mA / 2001A PRESTO F, 12V/10us —40 to 125 PLCC32

512K | M28F512-10XB1 64K x 8 100 5V £ 5% 30mA / 200uA PRESTO F, 12V/10us 0to 70 PDIP32
M28F512-12B1 64K x 8 120 5V +10% 30mA / 200pA PRESTO F, 12V/10us 0to 70 PDIP32
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NON VOLATILE MEMORIES
FLASH MEMORIES (cont'd)
Size Part Number | Organisation Sgssd Vcc Range Active/Stby Programming T;:ﬁge:’(to"gf Package
512K M28F512-15B1 64K x 8 150 5V +10% 30mA /200pA PRESTO F, 12V/10us 0to 70 PDIP32
M28F512-20B1 64K x 8 200 5V +10% 30mA /200pA PRESTO F, 12V/10us 0to 70 PDIP32
M28F512-12XB6 64K x 8 120 5V +5% 30mA /200pA PRESTOF, 12V/10ps —40to 85 PDIP32
M28F512-12B6 64K x 8 120 5V +10% 30mA / 200pA PRESTOF, 12V/10ps —40 to 85 PDIP32
M28F512-15B6 64K x 8 150 5V +10% 30mA /200pA PRESTOF, 12V/10pus —40 to 85 PDIP32
M28F512-12XB3 64K x 8 120 5V + 5% 30mA /200pA PRESTOF, 12V/10us —-40to 125 PDIP32
M28F512-15B3 64K x 8 150 5V +10% 30mA /200pA PRESTOF, 12V/10us —-40to 125 PDIP32
M28F512-10XC1 64K x 8 100 5V + 5% 30mA /200pA PRESTOF, 12V/10us Oto70 PLCC32
M28F512-12C1 64K x 8 120 5V +10% 30mA /200pA PRESTOF, 12V/10us 0to 70 PLCC32
M28F512-15C1 64K x 8 150 5V +10% 30mA /200pA PRESTOF, 12V/10us 0to 70 PLCC32
M28F512-20C1 64K x 8 200 5V +10% 30mA /200pA PRESTO F, 12V/10us 0to 70 PLCC32
M28F512-12XC6 64K x 8 120 5V +5% 30mA /200pA PRESTOF, 12V/10ps —40to 85 PLCC32
M28F512-12C6 64K x 8 120 5V +10% 30mA /200pA PRESTOF, 12V/10ps —40to 85 PLCC32
M28F512-15C6 64K x 8 150 5V +10% 30mA /200pA PRESTOF, 12V/10us —40 to 85 PLCC32
M28F512-12XC3 64K x 8 120 5V + 5% 30mA /200pA PRESTOF, 12V/10us —40to 125 PLCC32
M28F512-15C3 64K x 8 150 5V +10% 30mA /200pA PRESTO F, 12V/10us —40to 125 PLCC32
M M28F101-10XP1 128K x 8 100 5V £ 5% 30mA /100pA PRESTOF, 12V/10us 0to 70 PDIP32
M28F141-10XP1 128K x 8 100 5V +5% 30mA /100pA PRESTOF, 0to 70 PDIP32
(4 Blocks) 4 x Block Erase
M28F101-12XP1 128K x 8 120 5V +5% 30mA /100pA PRESTOF, 12V/10us Oto70 PDIP32
M28F141-12XP1 128K x 8 120 5V + 5% 30mA /100pA PRESTOF, Oto70 PDIP32
(4 Blocks) 4 x Block Erase
M28F101-15P1 128K x 8 150 5V +10% 30mA /100pA PRESTOF, 12V/10us 0to 70 PDIP32
M28F141-15P1 128K x 8 150 5V +5% 30mA /100pA PRESTOF, 0to 70 PDIP32
(4 Blocks) 4 x Block Erase
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NON VOLATILE MEMORIES

FLASH MEMORIES (cont'd)

Size Part Number | Organisation Sggid Vce Range Active/Stby Programming Tg:ﬁg;a(?gf Package
M M28F101-12XP6 128K x 8 120 5V £5% 30mA / 100pA PRESTOF, 12V/10us —40to 85 PDIP32
M28F101-15P6 128K x 8 150 5V +10% 30mA / 100pA PRESTOF, 12V/10ps —40 to 85 PDIP32
M28F101-12XP3 128K x 8 120 5V +5% 30mA / 100uA PRESTOF, 12V/10ps -40to 125 PDIP32
*M28F101-15P3 128K x 8 150 5V+10% 30mA /100pA PRESTOF, 12V/10us —40 to 125 PDIP32
M28F101-10XK1 128K x 8 100 5V +5% 30mA /100pA PRESTO F, 12V/10us 0to 70 PLCC32
M28F141-10XK1 128K x 8 100 5V+5% 30mA / 100pA PRESTO F, 0to 70 PLCC32
(4 Blocks) 4 x Block Erase
M28F101-12XK1 128K x 8 120 5V 5% 30mA / 100pA PRESTOF, 12V/10us 0to 70 PLCC32
M28F141-12XK1 128K x 8 120 5V +5% 30mA / 100pA PRESTOF, 0to 70 PLCC32
(4 Blocks) 4 x Block Erase
M28F101-15K1 128K x 8 150 5V+10% 30mA / 100pA PRESTO F, 12V/10us 0to 70 PLCC32
M28F141-15K1 128K x 8 150 5V 5% 30mA / 100pA PRESTOF, 0to 70 PLCC32
(4 Blocks) 4 x Block Erase
M28F101-12XK6 128K x 8 120 5V +5% 30mA / 100pA PRESTOF, 12V/10ps -40 to 85 PLCC32
M28F101-15K6 128K x 8 150 5V+10% 30mA / 100pA PRESTOF, 12V/10us —40 to 85 PLCC32
M28F101-12XK3 128K x 8 120 5V £5% 30mA / 100pA PRESTOF, 12V/10us —40to 125 PLCC32
M28F101-15K3 128K x 8 150 5V+10% 30mA/ 100pA PRESTOF, 12V/10us -40to 125 PLCC32
M28F101-12N1 128K x 8 120 5V£10% 30mA/ 100pA PRESTOF, 12V/10us 0to 70 PTS032
M28F101-15N1 128K x 8 150 5V+10% 30mA / 100pA PRESTOF, 12V/10us 0to 70 PTSO32
M28F102-10XP1 64K x 16 100 5V +5% 50mA / 100pA PRESTOF, 12V/10us 0to 70 PDIP40
M28F102-12XP1 64K x 16 120 5V +5% 50mA / 100pA PRESTOF, 12V/10us 0to 70 PDIP40
M28F102-15P1 64K x 16 150 5V+10% 50mA / 100pA PRESTOF, 12V/10us 0to 70 PDIP40
M28F102-12XP6 64K x 16 120 5V +5% 50mA / 100pA PRESTOF, 12V/10us —40 to 85 PDIP40
M28F102-15P6 64K x 16 150 5V +10% 50mA / 100pA PRESTOF, 12V/10us —40 to 85 PDIP40
M28F102-12XP3 64K x 16 120 5V +5% 50mA / 100uA PRESTOF, 12V/10us -40 to 125 PDIP40
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NON VOLATILE MEMORIES

FLASH MEMORIES (cont'd)

. I Speed . . Temperature
Size Part Number | Organisation (ns) Vcc Range Active/Stby Programming Range (°C) Package
1M M28F102-15P3 64K x 16 150 5V +10% 50mA / 100pA PRESTO F, 12V/10ps -40to 125 PDIP40
M28F102-10XK1 64K x 16 100 5V +5% 50mA / 100pA PRESTOF, 12V/10ps Oto 70 PLCC44
M28F102-12XK1 64K x 16 120 5V +5% 50mA / 100pA PRESTOF, 12V/10ps 0to 70 PLCC44
M28F102-15K1 64K x 16 150 5V +10% 50mA / 100pA PRESTOF, 12V/10ps 0to 70 PLCC44
M28F102-12XK6 64K x 16 120 5V +5% 50mA / 100pA PRESTO F, 12V/10us -40 to 85 PLCC44
M28F102-15K6 64K x 16 150 5V+10% 50mA / 100pA PRESTO F, 12V/10us -40t0 85 PLCC44
M28F102-12XK3 64K x 16 120 5V £ 5% 50mA / 100pA PRESTO F, 12V/10us -40 to 125 PLCC44
M28F102-15K3 64K x 16 150 5V +10% 50mA / 100pA PRESTO F, 12V/10us -40 to 125 PLCC44
ROM
: ot Speed . Temperature
Size Part Number Organisation (ns) Vcc Range Active/Standby Range (°C) Package
512K | M23C512B12Z 64K x 8 100 5V +10% 40mA / 20pA 0to 70 PDIP28
1M M23C1000B12Z 128K x 8 100 5V +10% 40mA / 20pA 0to 70 PDIP28
M23C1001B1ZZ* 128K x 8 100 5V +10% 40mA / 20pA 0to 70 PDIP32

* EPROM compatible pin-out - ZZ is a code allocated for each ROM content
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NON VOLATILE MEMORIES

EEPROM, I°C and MICROWIRE Serial Access Bus

NOSIOHL-SDS .’AV

SIANOBNIZTEICHILA

Size Part Number Organisation Bus Type Vcc Range Features T;;“n';‘g?ig;e Package

1K ST24C01B1 128 x 8 1’c 45t05.5V Byte/Page Write 0to 70 PSDIP8
ST25C01B1 128 x 8 I’c 2.5t05.5V Byte/Page Write 0to 70 PSDIP8
ST24C01B6 128 x 8 1’c 4.5t05.5V Byte/Page Write -40to 85 PSDIP8
ST25C01B6 128 x 8 12C 2.5t05.5V Byte/Page Write —-40 to 85 PSDIP8
ST24C01B3 128 x 8 1’c 4.5t05.5V Byte/Page Write —40to0 125 PSDIP8
ST24C01M1 128 x 8 1’c 4.5t05.5V Byte/Page Write 0to 70 PS0O8
ST24C01M1013TR 128 x 8 1’c 45t05.5V Byte/Page Write 0to 70 PSO8TR
ST25C01MH1 128 x 8 1’c 25t05.5V Byte/Page Write 0to 70 PS0O8
ST25C01M1013TR 128 x 8 I’c 25t05.5V Byte/Page Write 0to 70 PSO8TR
ST24C01M6 128x 8 1’c 4.5t05.5V Byte/Page Write —40to 85 PSO8
ST24C01M6013TR 128 x 8 1’c 4.5t05.5V Byte/Page Write -40 to 85 PSO8TR
ST25C01M6 128 x 8 I’C 25t05.5V Byte/Page Write —40 to 85 PSO8
ST25C01M6013TR 128 x 8 1’c 2.5t05.5V Byte/Page Write —401t0 85 PSO8TR
ST24C01M3 128 x 8 1’c 45t05.5V Byte/Page Write —401t0 125 PS0O8
ST24C01M3013TR 128x 8 i’c 4.5t05.5V Byte/Page Write —40to 125 PSO8TR

2K ST24C02AB1 256 x 8 1’c 4.5t05.5V Byte/Page Write 0to 70 PSDIP8
ST24C02AB1/AAB 256 x 8 I’c 4.5t05.5V Content all 00 0to 70 PSDIP8
ST25C02AB1 256 x 8 1’c 2.5t05.5V Byte/Page Write 0to 70 PSDIP8
ST24C02AB6 256 x 8 ’c 4.5t05.5V Byte/Page Write —401t0 85 PSDIP8
ST25C02AB6 256 x 8 I’c 2.5t05.5V Byte/Page Write —40to 85 PSDIP8
ST24C02AB3 256 x 8 i’c 4.5t05.5V Byte/Page Write —40t0 125 PSDIP8
ST24C02AM1 256 x 8 1’c 4.5t05.5V Byte/Page Write 0to70 PSO8
ST24C02AM1013TR 256 x 8 1’c 4.5t05.5V Byte/Page Write 0to 70 PSO8TR
ST25C02AM1 256 x 8 i’c 2.5t05.5V Byte/Page Write 0to 70 PSO8

6¢
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NON VOLATILE MEMORIES
EEPROM, I°C and MICROWIRE Serial Access Bus (cont'd)
Size Part Number Organisation Bus Type Vece Range Features T;;nnzeg ?Eg;e Package
2K ST25C02AM1013TR 256 x 8 1’c 2.5t05.5V Byte/Page Write 0to 70 PSO8TR
ST24C02AM6 256 x 8 1’c 4.5t05.5V Byte/Page Write —40to 85 PSO8
ST24C02AM6013TR 256 x 8 1’c 4.5t05.5V Byte/Page Write —40to 85 PSO8TR
ST25C02AM6 256 x 8 1’c 2.5t05.5V Byte/Page Write —401to 85 PSO8
ST24C02AM3 256 x 8 1’c 4.5t05.5V Byte/Page Write —40to 125 PS0O8
4K ST24C04B1 512x8 1’c 45t05.5V Write Protection 0to 70 PSDIP8
ST25C04B1 512x 8 1’c 2.5t05.5V Write Protection 0to 70 PSDIP8
ST24C04B6 512x 8 1’c 4.5t05.5V Write Protection —40to 85 PSDIP8
ST25C04B6 512x 8 1’c 2.5t05.5V Write Protection —40to0 85 PSDIP8
ST24C04B3 512x 8 1’c 45t05.5V Write Protection —40to 125 PSDIP8
ST25C04B3 512x 8 1’c 2.5t05.5V Write Protection —40to 125 PSDIP8
ST24C04ML1 512x 8 1’c 45t05.5V Write Protection 0to 70 PSO14
ST24C04ML1013TR 512x 8 1’c 4.5t05.5V Write Protection 0to 70 PSO14TR
ST25C04MLA1 512x8 1’c 2.5t05.5V Write Protection 0to 70 PSO14
ST25C04ML1013TR 512x8 1’c 2.5t05.5V Write Protection 0to 70 PSO14TR
8K ST24C08B1 1Kx8 1’c 45t05.5V Write Protection 0to 70 PSDIP8
ST25C08B1 1Kx8 1’c 2.5t05.5V Write Protection 0to70 PSDIP8
ST24C08B6 1Kx8 1’c 45t05.5V Write Protection —40 to 85 PSDIP8
ST25C08B6 1Kx8 12c 2.5t05.5V Write Protection —40to 85 PSDIP8
16K ST24C16CB1 2Kx 8 1’c 45t05.5V Write Protection 0to 70 PSDIP8
ST25C16CB1 2Kx8 1’c 25t05.5V Write Protection 0to 70 PSDIP8
ST24C16CB6 2Kx8 12c 4.5t05.5V Write Protection —40to0 85 PSDIP8
ST25C16CB6 2Kx 8 12c 25t05.5V Write Protection —40 to 85 PSDIP8
256 ST93C06B1 32x8 or 16x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz 0to 70 PSDIP8
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NON VOLATILE MEMORIES

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

Temperature

Size Part Number Organisation Bus Type Vcc Range Features Range (°C) Package
256 ST93C06B6 32x8 or 16x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz —40to 85 PSDIP8
ST93C06B3 32x8 or 16x16 MICROWIRE 4.5t0 5.5V Dual Org, 1MHz —40t0 125 PSDIP8
ST93C06M1 32x8 or 16x16 MICROWIRE 4.51t05.5V Dual Org, 1MHz 0to 70 PSO8
ST93C06M1013TR 32x8 or 16x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz 0to 70 PSO8TR
ST93C06M6 32x8 or 16x16 MICROWIRE 45t05.5V Dual Org, 1MHz —40 to 85 PSO8
ST93C06M6013TR 32x8 or 16x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz —40 to 85 PSO8TR
ST93C06M3 32x8 or 16x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz —40to 125 PSO8
ST93C06M3013TR 32x8 or 16x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz —40t0 125 PSO8TR
1K ST93CS46B1 64 x 16 MICROWIRE 4.5t05.5V Write Protection 0to 70 PSDIP8
ST93CS47B1 64 x 16 MICROWIRE 2.5t05.5V Write Protection 0to 70 PSDIP8
ST93CS46B6 64 x 16 MICROWIRE 4.5t05.5V Write Protection —40 to 85 PSDIP8
ST93CS47B6 64 x 16 MICROWIRE 2.5t05.5V Write Protection —401t0 85 PSDIP8
ST93CS46B3 64 x 16 MICROWIRE 4.5t05.5V Write Protection —40t0 125 PSDIP8
ST93CS46M1 64 x 16 MICROWIRE 4.5t05.5V Write Protection 0to 70 PSO8
ST93CS47M1 64 x 16 MICROWIRE 2.5t0 5.5V Write Protection 0to 70 PSO8
ST93CS46M6 64 x 16 MICROWIRE 4.5t05.5V Write Protection —40to0 85 PS0O8
ST93CS47M6 64 x 16 MICROWIRE 2.5t05.5V Write Protection —40t0 85 PSO8
ST93CS46M3 64 x 16 MICROWIRE 4.510 5.5V Write Protection —401to0 125 PSO8
ST93CS46ML1 64 x 16 MICROWIRE 45t05.5V Write Protection 0to 70 PSO14
ST93CS47MLA ‘' 64x16 MICROWIRE 2.5t05.5V Write Protection 0to 70 PSO14
ST93CS46ML6 64 x 16 MICROWIRE 4.5t05.5V Write Protection —40 to 85 PSO14
ST93CS47ML6 64 x 16 MICROWIRE 2.5t05.5V Write Protection —40 to 85 PSO14
ST93C46AB1 128x8 or 64x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz 0to 70 PSDIP8
ST93C46AB6 128x8 or 64x16 MICROWIRE 4.510 5.5V Dual Org, 1MHz —40 to 85 PSDIP8
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NON VOLATILE MEMORIES
EEPROM, I°C and MICROWIRE Serial Access Bus (contd)
Size Part Number Organisation Bus Type Vcc Range Features Ts;nnze; z(lgg;e Package
1K ST93C46AB3 128x8 or 64x16 MICROWIRE 4.51t05.5V Dual Org, 1MHz —40t0 125 PSDIP8
ST93C46AM1 128x8 or 64x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz 0to 70 PSO8
ST93C46AM1013TR 128x8 or 64x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz 0to 70 PSO8TR
ST93C46TM1 128x8 or 64x16 MICROWIRE 4.5t05.5V 90° Turn Pinout 0to 70 PSO8
ST93C46TM1013TR 128x8 or 64x16 MICROWIRE 4.5105.5V 90° Turn Pinout 0to 70 PSO8TR
ST93C46AM6 128x8 or 64x16 MICROWIRE 4.51t05.5V Dual Org, 1MHz —40 to 85 PSO8
ST93C46AM6013TR 128x8 or 64x16 MICROWIRE 45t05.5V Dual Org, 1MHz —40 to 85 PSO8TR
ST93C46TM6 128x8 or 64x16 MICROWIRE 4.5t05.5V 90° Turn Pinout —40to 85 PSO8
ST93C46TM6013TR 128x8 or 64x16 MICROWIRE 45t05.5V 90° Turn Pinout —40 to 85 PSO8TR
ST93C46AM3 128x8 or 64x16 MICROWIRE 4.5t0 5.5V Dual Org, 1IMHz —40to 125 PSO8
ST93C46AM3013TR 128x8 or 64x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz —40to 125 PSO8TR
ST93C46TM3 128x8 or 64x16 MICROWIRE 45t05.5V 90° Turn Pinout —40to 125 PSO8
ST93C46TM3013TR 128x8 or 64x16 MICROWIRE 45t05.5V 90° Turn Pinout —40to 125 PSO8TR
2K ST93CS56B1 128 x 16 MICROWIRE 45t05.5V Write Protection 0to 70 PSDIP8
ST93CS57B1 128 x 16 MICROWIRE 2.5t0 5.5V Write Protection 0to70 PSDIP8
ST93CS56B6 128x 16 MICROWIRE 4.5t05.5V Write Protection —40t0 85 PSDIP8
ST93CS57B6 128 x 16 MICROWIRE 2.5t05.5V Write Protection —40 to 85 PSDIP8
ST93CS56B3 128 x 16 MICROWIRE 45t05.5V Write Protection —40to 125 PSDIP8
ST93CS56M1 128 x 16 MICROWIRE 4.5t05.5V Write Protection 0to 70 PSO8
ST93CS56M1013TR 128x 16 MICROWIRE 45t05.5V Write Protection 0to 70 PSO8TR
ST93CS57M1 128 x 16 MICROWIRE 2.5t05.5V Write Protection 0to 70 PSO8
ST93CS56M6 128 x 16 MICROWIRE 4.5t05.5V Write Protection —40 to 85 PSO8
ST93CS57M6 128 x 16 MICROWIRE 2.5t05.5V Write Protection —40to 85 PSO8
ST93CS56M3 128 x 16 MICROWIRE 4.5t05.5V Write Protection —40to 125 PS0O8
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NON VOLATILE MEMORIES

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

Size Part Number Organisation Bus Type Vcce Range Features T;::_‘Ze‘: a(lzg;e Package

2K ST93CS56ML1 128 x 16 MICROWIRE 4.5t05.5V Write Protection 0to 70 PSO14
ST93CS57ML1 128x 16 MICROWIRE 2.5t05.5V Write Protection 0to 70 PSO14
ST93CS56ML6 128 x 16 MICROWIRE 4.5t05.5V Write Protection —40to0 85 PSO14
ST93CS57ML6 128 x 16 MICROWIRE 2.5t05.5V Write Protection —40to 85 PSO14
ST93CS56ML3 128 x 16 MICROWIRE 4.5t05.5V Write Protection —40to 125 PSO14
ST93C56B1 256x8 or 128x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz 0to 70 PSDIP8
ST93C56B6 256x8 or 128x16 MICROWIRE 4.5t0 5.5V Dual Org, 1MHz —40 to 85 PSDIP8
ST93C56B3 256x8 or 128x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz —40to 125 .PSDIP8
ST93C56M1 256x8 or 128x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz Oto 70 PSO8
ST93C56M6 256x8 or 128x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz —40 to 85 PSO8
ST93C56M3 256x8 or 128x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz —40to 125 PSO8

4K ST93CS66B1 256 x 16 MICROWIRE 4.5t0 5.5V Write Protection 0to 70 PSDIP8
ST93CS67B1 256 x 16 MICROWIRE 2.5t0 5.5V Write Protection 0to 70 PSDIP8
ST93CS66B6 256 x 16 MICROWIRE 4.5t05.5V Write Protection —40to 85 PSDIP8
ST93CS67B6 256 x 16 MICROWIRE 2.5t05.5V Write Protection —40 to 85 PSDIP8
ST93CS66B3 256 x 16 MICROWIRE 4.5t05.5V Write Protection —40to 125 PSDIP8
ST93CS67B3 256 x 16 MICROWIRE 2.5t05.5V Write Protection —40to 125 PSDIP8
ST93CS66ML1 256 x 16 MICROWIRE 4.5105.5V Write Protection —40 to 85 PSO14
ST93C66CB1 512x8 or 256x16 MICROWIRE 4.5t0 5.5V Dual Org, 1MHz 0to 70 PSDIP8
ST93C66CB6 512x8 or 256x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz —40t0 85 PSDIP8
ST93C66CB3 512x8 or 256x16 MICROWIRE 45t05.5V Dual Org, 1MHz —40to 125 PSDIP8
ST93C66CM1 512x8 or 256x16 MICROWIRE 4.5t0 5.5V Dual Org, 1MHz 0to70 PSO8
ST93C66CM6 512x8 or 256x16 MICROWIRE 4.5t0 5.5V Dual Org, 1MHz —40 to 85 PSO8
ST93C66CM3 512x8 or 256x16 MICROWIRE 4.5t05.5V Dual Org, 1MHz —40to 125 PSO8
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NON VOLATILE MEMORIES
EEPROM, Parallel Access Bus
Size Part Number | Organisation S(p:'ese;d Vcc Range Active/Stby Programming T;:npgeeragge Package
64K | M28C64C-150P1 8Kx8 150 5V+10% 30mA / 100pA 5ms 0to 70 PDIP28
M28C64C-200P1 8Kx8 200 5V+10% 30mA / 100pA 5ms 0to 70 PDIP28
M28C64C-150P6 8Kx8 150 5V+10% 30mA / 100pA 5ms -40to 85 PDIP28
M28CB4C-200P6 8Kx8 200 5V+10% 30mA / 100pA 5ms 4010 85 PDIP28
M28C64C-150K1 8Kx8 150 5V +10% 30mA / 100uA 5ms 0to 70 PLCC32
M28CB4C-200K1 8Kx 8 200 5V +10% 30mA / 100pA 5ms 0to 70 PLCC32
M28C64C-150K6 8Kx 8 150 5V +10% 30mA / 100pA 5ms —-40to 85 PLCC32
M28C64C-200K6 8K x 8 200 5V +10% 30mA / 100pA 5ms -40to 85 PLCC32
" M28C64C-150M1 8Kx8 150 5V +10% 30mA / 100uA 5ms Oto 70 PS0O28
M28C64C-200M1 8Kx8 200 5V +10% 30mA / 100pA 5ms 0to 70 PS028
M28C64C-150M6 8Kx 8 150 5V +10% 30mA /100pA 5ms —-40to 85 PSO28
M28C64C-200M6 8Kx 8 200 5V +10% 30mA / 100pA 5ms —40 to 85 PS028
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STATIC RAMs

FAST SRAM

Size Part Number | Organisation S(’;esd Vcec Range Active/Stby Features ng‘n';e;a(ﬁg’)e Package

64K M621064-10PSH1 64K x 1 10 5V +10% 140mA/20mA Separate I/0 0to 70 PSDIP22
M621064-12PS1 64K x 1 12 5V +10% 140mA / 20mA Separate I/0 0to 70 PSDIP22
M621064-15PS1 64K x 1 15 5V +10% 140mA / 20mA Separate I/0 0to 70 PSDIP22
M621064-20PS1 64K x 1 20 5V +10% 140mA/20mA Separate I/O 0to 70 PSDIP22
M621064-10E1 64K x 1 10 5V +10% 140mA /20mA Separate /O 0to 70 PSOJ24
M621064-12E1 64K x 1 12 5V £ 10% 140mA/20mA Separate /O 0to 70 PS0OJ24
M621064-15E1 64K x 1 15 5V £ 10% 140mA /20mA Separate /O 0to 70 PSOJ24
M621064-20E1 64K x 1 20 5V +10% 140mA/20mA Separate I/0 0to 70 PS0OJ24
M624016-10PS1 16K x 4 10 5V £10% 140mA /20mA Common I/O 0to 70 PSDIP22
M624016-12PS1 16K x 4 12 5V +10% 140mA /20mA Common I/O 0to 70 PSDIP22
M624016-15PS1 16K x 4 15 5V +10% 140mA / 20mA Common 1/O 0to 70 PSDIP22
M624016-20PS1 16K x 4 20 5V £ 10% 140mA / 20mA Common I/O 0to 70 PSDIP22
M624016-10E1 16K x 4 10 5V +10% 140mA/20mA Common /O 0to 70 PS0OJ24
M624016-12E1 16K x 4 12 5V £10% 140mA /20mA Common I/O 0to 70 PS0OJ24
M624016-15E1 16K x 4 15 5V £ 10% 140mA / 20mA Common I/O 0to 70 PS0J24
M624016-20E1 16K x 4 20 5V +10% 140mA / 20mA Common I/O 0to 70 PS0J24
M624017-10PS1 16K x 4 10 5V + 10% 140mA /20mA With Output Enable Oto 70 PSDIP24
M624017-12PS1 16K x 4 12 5V +10% 140mA/20mA With Output Enable 0to 70 PSDIP24
M624017-15PS1 16K x 4 15 5V £ 10% 140mA/20mA With Output Enable 0to 70 PSDIP24
M624017-20PS1 16K x 4 20 5V £10% 140mA /20mA With Output Enable 0to 70 PSDIP24
M624017-10E1 16K x 4 10 5V £ 10% 140mA / 20mA With Output Enable 0to 70 PS0OJ24
M624017-12E1 16K x 4 12 5V +10% 140mA / 20mA With Output Enable 0to 70 PSOJ24
M624017-15E1 16K x 4 15 5V £ 10% 140mA /20mA With Output Enable 0to 70 PS0OJ24
M624017-20E1 16K x 4 20 5V + 10% 140mA / 20mA With Output Enable 0to 70 PS0OJ24
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STATIC RAMs
FAST SRAM (cont'd)
Size Part Number | Organisation S(;:g;d Vce Range Active/Stby Features T;:'np; ;?Elé;e Package
64K M628008-10PS1 8Kx8 10 5V + 10% 140mA/20mA With Output Enable 0to 70 PSDIP28
M628008-12PS1 8Kx8 12 5V + 10% 140mA /20mA With Output Enable 0to 70 PSDIP28
M628008-15PS1 8Kx8 15 5V + 10% 140mA /20mA With Output Enable 0to 70 PSDIP28
M628008-20PS1 8Kx8 20 5V + 10% 140mA / 20mA With Output Enable 0to 70 PSDIP28
M628008-10E1 8Kx8 10 5V +10% 140mA / 20mA With Output Enable 0to 70 PS0OJ28
M628008-12E1 8Kx 8 12 5V + 10% 140mA/20mA With OQutput Enable 0to 70 PS0OJ28
M628008-15E1 8Kx 8 15 5V +10% 140mA/20mA With Output Enable 0to 70 PS0OJ28
M628008-20E1 8K x 8 20 5V + 10% 140mA / 20mA With Output Enable 0to 70 PS0OJ28
256K M621256-12PS1 256K x 1 12 5V £ 10% 140mA/1mA Separate /0 0to 70 PSDIP24
M621256-15PS1 256K x 1 15 5V + 10% 130mA/1mA Separate /0 0to 70 PSDIP24
M621256-20PS1 256K x 1 20 5V +10% 120mA /1mA Separate /O 0to 70 PSDIP24
M621256-12E1 256K x 1 12 5V +10% 140mA /1mA Separate 1/0 0to 70 PS0OJ24
M621256-15E1 256K x 1 15 5V +10% 130mA /1mA Separate /0 0to 70 PS0OJ24
M621256-20E1 256K x 1 20 5V +10% 120mA /1mA Separate /0 0to 70 PS0OJ24
M624064-12PS1 64K x 4 12 5V + 10% 140mA/1mA Common /O 0to 70 PSDIP24
M624064-15PS1 64K x 4 15 5V + 10% 130mA/1mA Common I/O 0to 70 PSDIP24
M624064-20PS1 64K x 4 20 5V +10% 120mA/1mA Common I/O 0to 70 PSDIP24
M624064-12E1 64K x 4 12 5V £ 10% 140mA / 1mA Common /O 0to 70 PSOJ24
M624064-15E1 64K x 4 15 5V £ 10% 130mA/1mA Common I/O 0to 70 PSOJ24
M624064-20E1 64K x 4 20 5V +10% 120mA/1mA Common I/O 0to 70 PSOJ24
M624065-12PS1 64K x 4 12 5V +10% 140mA/1mA With Output Enable 0to70 PSDIP28
M624065-15PS1 64K x 4 15 5V + 10% 130mA/1mA With Output Enable 0to 70 PSDIP28
M624065-20PS1 64K x 4 20 5V + 10% 120mA/1mA With Output Enable 0to 70 PSDIP28
M624065-12E1 64K x 4 12 5V + 10% 140mA/1mA With Output Enable 0to 70 PS0OJ28
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STATIC RAMs

FAST SRAM (cont'd)

Size Part Number | Organisation S(F:g;d Vcc Range Active/Stby Features T;;nnpgeézz?ér)e Package
256K M624065-15E1 64K x 4 15 5V +10% 130mA/1mA With Output Enable O0to 70 PSOJ28
M624065-20E1 64K x 4 20 5V +10% 120mA/1mA With Output Enable 0to 70 PSOJ28
M628032-12PS1 32K x 8 12 5V £10% 140mA/1mA With Output Enable Oto 70 PSDIP28
M628032-15PS1 32K x 8 15 5V+10% 130mA / 1mA With Output Enable ‘0to 70 PSDIP28
M628032-20PS1 32K x 8 20 5V +10% 120mA / 1mA With Output Enable 0to 70 PSDIP28
M628032-12E1 32K x 8 12 5V +10% 140mA/1mA With Output Enable Oto 70 PSOJ28
M628032-15E1 32K x 8 15 5V +10% 130mA/1mA With Output Enable 0to 70 PS0OJ28
M628032-20E1 32K x 8 20 5V +10% 120mA / 1mA With Output Enable 0to 70 PS0OJ28
288K M629032-12PS1 32Kx9 12 5V +10% 160mA / 1mA With Output Enable 0to 70 PSDIP32
M629032-15PS1 32Kx 9 15 5V +10% 150mA /1mA With Output Enable 0to 70 PSDIP32
M629032-20PS1 32Kx 9 20 5V +10% 140mA/1mA With Output Enable 0to 70 PSDIP32
M629032-12E1 32K x 9 12 5V+10% 160mA/1mA With Output Enable 0to 70 PS0OJ32
M629032-15E1 32Kx 9 15 5V +10% 150mA/ 1mA With Output Enable 0to 70 PSOJ32
M629032-20E1 32Kx 9 20 5V+10% 140mA/ 1mA With Output Enable 0to 70 PS0OJ32
1M M621100-15E1 1Mx1 15 5V +10% 140mA / 1mA Separate I/O 0to 70 PSOJ28
M621100-17E1 1Mx1 17 5V +10% 140mA/1mA Separate /0 0to 70 PSOJ28
M621100-20E1 1M x 1 20 5V +10% 120mA/1mA Separate /0 0to 70 PSOJ28
M621100-25E1 1M x 1 25 5V +10% 120mA/1mA Separate I/0 0to 70 PS0OJ28
M624256-15E1 256K x 4 15 5V +10% 140mA/1mA Common I/O 0to 70 PSOJ28
M624256-17E1 256K x 4 17 5V £10% 140mA/1mA Common I/O 0to 70 PSOJ28
M624256-20E1 256K x 4 20 5V +10% 120mA/ 1mA Common /O 0to70 PSOJ28
M624256-25E1 256K x 4 25 5V+10% 120mA/1mA Common I/O 0to 70 PSOJ28
M628128-15E1 128K x 8 15 5V +10% 140mA/1mA With Output Enable 0to 70 PS0OJ32
M628128-17E1 128K x 8 17 5V +10% 140mA/1mA With Output Enable 0to 70 PS0J32
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STATIC RAMs
FAST SRAM (cont'd)
. - Speed . Temperature
Size Part Number | Organisation (ns) Vce Range Active/Stby Features Range (°C) Package
1M | M628128-20E1 128Kx8 | 20 5V+10% | 120mA/imA | With Output Enable 0to 70 PSOJ32 |
M628128-25E 1 128K x 8 25 | B5V#10% 120mA / 1mA With Output Enable __0to70 PSOJ32
CACHE MEMORIES
Organisation Part Number Speed Function Vce Range Temperature Package
9 (ns) 9 Range (°C) 9
4K x4 MK41S80X10 10 Very Fast TAGRAM 5V +10% 0to 70 PSOJ24
MK41S80X10/20 10 Very Fast TAGRAM 5V +10% 0to 70 PSOJ24TR
MK41S80N12 12 Very Fast TAGRAM 5V +10% 0to 70 PSDIP22
MK41S80X12 12 Very Fast TAGRAM 5V +10% 0to 70 PSOJ24
MK41S80X12/20 12 Very Fast TAGRAM 5V 1 10% 0to 70 PSOJ24TR
MK41S80N15 15 Very Fast TAGRAM 5V +10% 0to 70 PSDIP22
MK41S80X15 15 Very Fast TAGRAM 5V +10% 0to 70 PSOJ24
MK41S80X15/20 15 Very Fast TAGRAM 5V +10% 0to 70 PSOJ24TR
MK41S80N20 20 Very Fast TAGRAM 5V +10% 0to 70 PSDIP22
MK41S80X20 20 Very Fast TAGRAM 5V +10% 0to 70 PSOJ24
MK41S80X20/20 20 Very Fast TAGRAM 5V +10% 0to 70 PS0J24TR
MK41H80N25 25 Fast TAGRAM 5V +10% 0to 70 PSDIP22
MK41S80N25 25 Very Fast TAGRAM 5V +10% 0to 70 PSDIP22
MK41S80X25 25 Very Fast TAGRAM 5V +10% 0to 70 PSOJ24
MK41S80X25/20 25 Very Fast TAGRAM 5V +10% 0to 70 PSOJ24TR
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STATIC RAMs

CACHE MEMORIES (cont'd)

Organisation Part Number Sggd Function Vcc Range Ts;nnztg?zg;e Package
4K x 4 MK41HB80N35 35 Fast TAGRAM 5V +10% O0to 70 PSDIP22
8K x 8 MK48580X15 15 Very Fast TAGRAM 5V +10% 0to 70 PSJO28

MK48S80X15/20 15 Very Fast TAGRAM 5V +10% 0to 70 PSOJ28TR
MK48S80N17 17 Very Fast TAGRAM 5V +10% 0to 70 PSDIP28
MK48S80X17 17 Very Fast TAGRAM 5V +10% 0to 70 PSJO28
MK48S80X17/20 17 Very Fast TAGRAM 5V +10% 0to 70 PSOJ28TR
MK48S74N20 20 Very Fast TAGRAM 5V +10% 0to 70 PSDIP28
MK48S80N20 20 Very Fast TAGRAM 5V +10% 0to70 PSDIP28
MK48S574X20 20 Very Fast TAGRAM 5V +£10% 0to 70 PSOJ28
MK48S74X20/20 20 Very Fast TAGRAM 5V +10% 0to 70 PSOJ28TR
MK48S80X20 20 Very Fast TAGRAM 5V +10% 0to 70 PSJO28
MK48580X20/20 20 Very Fast TAGRAM 5V +10% 0to 70 PSOJ28TR
MK48S74N25 25 Very Fast TAGRAM 5V +£10% 0to 70 PSDIP28
MK48S80N25 25 Very Fast TAGRAM 5V +10% Oto 70 PSDIP28
MK48S74X25 25 Very Fast TAGRAM 5V +£10% Oto70 PSOJ28
MK48S74X25/20 25 Very Fast TAGRAM 5V +10% O0to 70 PSOJ28TR
MK48S80X25 25 Very Fast TAGRAM 5V +£10% 0to 70 PSJO28
MK48S80X25/20 25 Very Fast TAGRAM 5V +10% 0to 70 PSOJ28TR
MK48S74N35 35 Very Fast TAGRAM 5V £10% O0to 70 PSDIP28
MK48S74X35 35 Very Fast TAGRAM 5V +£10% 0to 70 PSOJ28
MK48S74X35/20 35 Very Fast TAGRAM 5V £10% 0to 70 PSOJ28TR
32K x 9 MK62486Q19 19 Burst SRAM (BRAM) 5V £10% 0to 70 PLCC44
MK62940Q19 19 Burst SRAM (BRAM) 5V £ 10% 0to 70 PLCC44
MK62486Q24 24 Burst SRAM (BRAM) 5V +£10% 0to 70 PLCC44
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STATIC RAMs
CACHE MEMORIES (cont'd)
Organisation Part Number Speed Function Vcc Range Temperature Package
9 (ns) 9 Range (°C) g
32K x 9 MK62940Q24 24 Burst SRAM (BRAM) 5V +10% 0to 70 PLCC44
4K x10 MK45180Q17 17 SnoopTAG 5V +10% 0to 70 PLCC68
MK45180Q20 20 SnoopTAG 5V £10% 0to 70 PLCC68
2K x 20 MK4202Q17 17 Very Fast TAGRAM 5V £10% Oto70 PLCC68
MK4202Q20 20 Very Fast TAGRAM 5V +10% 0to70 PLCC68
MK4202Q25 25 Very Fast TAGRAM 5V +10% Oto70 PLCC68
BiPORT FIFO
Organisation Part Numer Speed Function Vce Range Temperature Package
(ns) Range (°C)
1K x5 MK4505MN25 25 Master FIFO 5V +10% 0to 70 PSDIP24
MK4505MN33 33 Master FIFO 5V +10% 0to 70 PSDIP24
MK4505MN50 50 Master FIFO 5V +10% 0to 70 PSDIP24
MK4505SN25 25 Slave FIFO 5V £ 10% 0to 70 PSDIP20
MK4505SN33 33 Slave FIFO 5V £ 10% 0to 70 PSDIP20
MK4505SN50 50 Slave FIFO 5V +10% 0to 70 PSDIP20
512x9 MK45H01N25 25 Very Fast FIFO 5V +10% Oto 70 PDIP28
MK45H01N35 35 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H01N50 50 Very Fast FIFO 5V +£10% Oto 70 PDIP28
MK45H01N65 65 Very Fast FIFO 5V +£10% Oto 70 PDIP28
MK45H01N12 120 Very Fast FIFO 5V +10% 0to 70 PDIP28
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BiPORT FIFO (cont'd)
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Organisation Part Numer S(':z;d Function Vece Range Ts;pge;a(fg;e Package
512x9 MK45H11N25 25 Very Fast FIFO 5V+10% 0to 70 PSDIP28
MK45H11N35 35 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H11N50 50 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H11N65 65 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H11N12 120 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H01K25 25 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H01K35 35 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H01K50 50 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H01K65 65 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H01K12 120 Very Fast FIFO 5V £ 10% 0to 70 PLCC32

MK4501N65 65 Fast FIFO 5V £10% 0to 70 PDIP28

MK4501N80 80 Fast FIFO 5V £ 10% 0to 70 PDIP28

MK4501N10 100 Fast FIFO 5V +£10% 0to 70 PDIP28

MK4501N12 120 Fast FIFO 5V +£10% 0to 70 PDIP28

MK4501N15 150 Fast FIFO 5V +10% 0to 70 PDIP28

MK4501N20 200 Fast FIFO 5V £10% 0to 70 PDIP28

MK4501K65 65 Fast FIFO 5V £ 10% 0to 70 PLCC32

MK4501K80 80 Fast FIFO 5V +10% 0to 70 PLCC32

MK4501K10 100 Fast FIFO 5V +10% 0to 70 PLCC32

MK4501K12 120 Fast FIFO 5V +£10% 0to 70 PLCC32

MK4501K15 150 Fast FIFO 5V £ 10% 0to 70 PLCC32

MK4501K20 200 Fast FIFO 5V +10% 0to 70 PLCC32

1Kx9 MK45H02N25 25 Very Fast FIFO 5V +10% 0to 70 PDIP28

MK45H02N35 35 Very Fast FIFO 5V +10% 0to 70 PDIP28

3aIND NOILO3T13S
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STATIC RAMs
BiPORT FIFO (cont'd)
Organisation Part Numer Speed Function Vce Range Temperature Package
(ns) Range (°C)
1K x9 MK45H02N50 50 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H02N65 65 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H02N12 120 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H12N25 25 Very Fast FIFO 5V +10% 0to0 70 PSDIP28
MK45H12N35 35 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H12N50 50 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H12N65 65 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H12N12 120 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H02K25 25 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H02K35 35 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H02K50 50 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H02K65 65 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H02K12 120 Very Fast FIFO 5V +10% 0to 70 PLCC32
2K %9 MK45H03N25 25 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H03N35 35 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H03N50 50 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H03N65 65 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H03N12 120 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H13N25 25 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H13N35 35 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H13N50 50 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H13N65 65 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H13N12 120 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H03K25 25 Very Fast FIFO 5V +10% 0to 70 PLCC32
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STATIC RAMs

BiPORT FIFO (contd)

Organisation Part Numer S(F:,'ie)d Function Vce Range T;;nn;;eera(zg;e Package
2Kx9 MK45H03K35 35 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H03K50 50 Very Fast FIFO 5V +10% Oto 70 PLCC32
MK45H03K65 65 Very Fast FIFO 5V +10% Oto 70 PLCC32

| MK45H03K12 120 Very Fast FIFO 5V +10% 0to 70 PLCC32

MK4503N65 65 Fast FIFO 5V +10% 0to 70 PDIP28

MK4503N80 80 Fast FIFO 5V +10% 0to 70 PDIP28

MK4503N10 100 Fast FIFO 5V +10% Oto 70 PDIP28

MK4503N12 120 Fast FIFO 5V £10% 0to 70 PDIP28

MK4503N15 150 Fast FIFO 5V £10% Oto 70 PDIP28

MK4503N20 200 Fast FIFO 5V +10% 0to 70 PDIP28

4K x 9 MK45H04N25 25 Very Fast FIFO 5V +10% Oto 70 PDIP28

MK45H04N35 35 Very Fast FIFO 5V +10% O0to 70 PDIP28

MK45H04N50 50 Very Fast FIFO 5V +10% 0to 70 PDIP28

MK45H04N65 65 Very Fast FIFO 5V +£10% 0to 70 PDIP28

MK45H04N12 120 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H14N25 25 - Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H14N35 35 Very Fast FIFO 5V +10% O0to 70 PSDIP28
MK45H14N50 50 Very Fast FIFO 5V +£10% 0to 70 PSDIP28
MK45H14N65 65 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H14N12 120 Very Fast FIFO 5V +10% 0to 70 PSDIP28
MK45H04K25 25 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H04K35 35 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H04N50 50 Very Fast FIFO 5V +10% 0to 70 PLCC32
MK45H04K65 65 Very Fast FIFO 5V +10% 0to 70 PLCC32
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STATIC RAMs
BiPORT FIFO (contd)
Organisation Part Numer Speed Function Vcc Range Temperature Package
(ns) Range (°C)
4Kx 9 MK45H04K12 120 Very Fast FIFO 5V+£10% 0to 70 PLCC32
8K x9 MK45H08N25 25 Very Fast FIFO 5V £10% 0to 70 PDIP28
MK45H08N35 35 Very Fast FIFO 5V +10% 0to 70 PDIP28
MK45H08N50 50 Very Fast FIFO 5V +10% Oto70 PDIP28
MK45H08N65 65 Very Fast FIFO 5V +10% 0to70 PDIP28
MK45H08N120 120 Very Fast FIFO 5V +10% 0to 70 PDIP28
ZEROPOWER and TIMEKEEPER
Size Part Number Organisation Speed Function Vcce Range Temperature Package
(ns) Range (°C)
16K MK48C02AN15 2Kx 8 15 ZEROPOWER SRAM w/out Battery 5V +10/-5% Oto 70 PDIP28
MK48C02AN20 2Kx 8 20 ZEROPOWER SRAM w/out Battery 5V +10/-5% 0to 70 PDIP28
MK48C02AN25 2Kx 8 25 ZEROPOWER SRAM w/out Battery 5V +10/-5% 0to 70 PDIP28
MK48C02AK15 2Kx 8 15 ZEROPOWER SRAM w/out Battery 5V +10/-5% 0to 70 PLCC32
MK48C02AK20 2Kx 8 20 ZEROPOWER SRAM w/out Battery 5V +10/-5% 0to 70 PLCC32
MK48C02AK25 2Kx 8 25 ZEROPOWER SRAM w/out Battery 5V +10/-5% 0to 70 PLCC32
MK48202B12 2Kx 8 120 ZEROPOWER SRAM 5V +10/-5% Oto70 PHDIP24
MK48202B15 2Kx 8 150 ZEROPOWER SRAM 5V +10/-5% Oto70 PHDIP24
MK48202B20 2Kx 8 200 ZEROPOWER SRAM 5V +10/-5% 0to 70 PHDIP24
MK48202B25 2K x 8 250 ZEROPOWER SRAM 5V +10/-5% 0to 70 PHDIP24
MK48Z12B12 2K'x 8 120 ZEROPOWER SRAM 5V +10% 0to 70 PHDIP24
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STATIC RAMs

ZEROPOWER and TIMEKEEPER (cont'd)

Size Part Number Organisation S&este)d Function Vce Range T;g‘ﬂ%‘:"’(‘ﬁge Package
16K MK48Z12B15 2Kx8 150 ZEROPOWER SRAM 5V +10% 0to 70 PHDIP24
MK48Z12B20 2K x 8 200 ZEROPOWER SRAM 5V +10% 0to 70 PHDIP24
MK48212B25 2K x 8 250 ZEROPOWER SRAM 5V +10% 0to 70 PHDIP24
MKI48Z02B15 2Kx 8 150 ZEROPOWER SRAM 5V +10/-5% —40to 85 PHDIP24
MKI48Z02B20 2Kx8 200 ZEROPOWER SRAM 5V +10/~5% —40to 85 PHDIP24
MKI48Z02B25 2Kx8 250 ZEROPOWER SRAM 5V +10/~5% —40 to 85 PHDIP24
MKI48Z12B15 2Kx 8 150 ZEROPOWER SRAM 5V +10% —-40to 85 PHDIP24
MKI48Z12B20 2Kx8 200 ZEROPOWER SRAM 5V +10% -40to0 85 PHDIP24
MKI48Z12B25 2Kx 8 250 ZEROPOWER SRAM 5V +10% —40 to 85 PHDIP24
64K MK48Z08B70 8Kx8 70 ZEROPOWER SRAM 5V +10/~5% Oto 70 PHDIP28
MK48Z08B10 8Kx8 100 ZEROPOWER SRAM 5V +10/-5% 0to70 PHDIP28
MK48209B10 8Kx8 100 ZEROPOWER SRAM 5V +10/-5% 0to 70 PHDIP28
MK48Z18B10 8Kx 8 100 ZEROPOWER SRAM 5V +10% 0to70 PHDIP28
MK48Z19B10 8Kx 8 100 ZEROPOWER SRAM 5V +10% 0to70 PHDIP28
MKI48218B10 8Kx 8 100 ZEROPOWER SRAM 5V +10% —40to0 85 PHDIP28
256K | MK48Z30B70 32K x 8 70 ZEROPOWER SRAM 5V +10/-5% 0to70 PHDIP28
MK48Z30B12 32Kx 8 120 ZEROPOWER SRAM 5V +10/-5% 0to70 PHDIP28
MK48230YB70 32K x 8 70 ZEROPOWER SRAM 5V +10% 0to 70 PHDIP28
MK48Z30YB12 32Kx 8 120 ZEROPOWER SRAM 5V +10% 0to 70 PHDIP28
MK48232B70 32K x 8 70 ZEROPOWER SRAM 5V +10/-5% 0to70 PHDIP28
MK48232B12 32K x 8 120 ZEROPOWER SRAM 5V +10/-5% 0to70 PHDIP28
MK48Z32YB70 32K x 8 70 ZEROPOWER SRAM 5V +£10% 0to 70 PHDIP28
MK48Z32YB12 32K x 8 120 ZEROPOWER SRAM 5V +10% 0to 70 PHDIP28

3AiND NOILO3T3S



o

Ly

SONOLIOTTIOUIIL
NOSWOHL-SDS

STATIC RAMs
ZEROPOWER and TIMEKEEPER (cont'd)
Size Part Number Organisation Speed Function Vce Range Temperagure Package
(ns) Range (°C)

1M M48Z128-85PM1 128K x 8 85 ZEROPOWER SRAM Module 5V +10/-5% 0to 70 PMDIP32
M482128-120PM1 128K x 8 120 ZEROPOWER SRAM Module 5V +10/-5% 0to 70 PMDIP32
M48Z128Y-85PM1 128K x 8 85 ZEROPOWER SRAM Module 5V +10% 0to 70 PMDIP32
M48Z128Y-120PM1 128K x 8 120 ZEROPOWER SRAM Module 5V +10% 0to 70 PMDIP32

M M46Z128-85PMH1 128K x 16 85 ZEROPOWER SRAM Module 5V +10/~5% 0to 70 PMDIP40
M46Z128-120PM1 128K x 16 120 ZEROPOWER SRAM Module 5V +10/-5% 0to 70 PMDIP40
M46Z128Y-85PM1 128K x 16 85 ZEROPOWER SRAM Module 5V +10% 0to 70 PMDIP40
M462128Y-120PM1 128K x 16 120 ZEROPOWER SRAM Module 5V +10% 0to 70 PMDIP40
M48Z2256-85PL1 256K x 8 85 ZEROPOWER SRAM Module 5V +10/-5% 0to 70 PMLDIP32
M482256-120PL1 256K x 8 120 ZEROPOWER SRAM Module 5V +10/~5% 0to 70 PMLDIP32
M48Z256Y-85PL1 256K x 8 85 ZEROPOWER SRAM Module 5V +10% 0to70 PMLDIP32
M482256Y-120PL1 256K x 8 120 ZEROPOWER SRAM Module 5V +10% 0to 70 PMLDIP32

aM M462256-85PM1 256K x 16 85 ZEROPOWER SRAM Module 5V +10/-5% 0to 70 PMDIP40
M462256-120PMH1 256K x 16 120 ZEROPOWER SRAM Module 5V +10/~5% 0to 70 PMDIP40
M462Z256Y-85PMH1 256K x 16 85 ZEROPOWER SRAM Module 5V +10% 0to 70 PMDIP40
M46Z256Y-120PM1 256K x 16 120 ZEROPOWER SRAM Module 5V +10% 0to 70 PMDIP40
M48Z512-85PL1 512K x 8 85 ZEROPOWER SRAM Module 5V +10/-5% 0to 70 PMLDIP32
M487512-120PLA1 512K x 8 120 ZEROPOWER SRAM Module 5V +10/-5% 0to 70 PMLDIP32
M48Z512Y-85PL 1 512Kx 8 85 ZEROPOWER SRAM Module 5V +10% 0to70 PMLDIP32
M482512Y-120PL1 512Kx 8 120 ZEROPOWER SRAM Module 5V +10% 0to 70 PMLDIP32

512 MK41T56N00 64 x8 - 1°C Bus, Real Time Clock 5V +10% 0to 70 PSDIP8

MK48T85Q24 64x8 - PC Clock, Addr/Data MPX . 5V +10% 0to 70 PLCC28
MK48T87B24 64x8 - PC Clock, Addr/Data MPX 5V +10% 0to 70 PHDIP24
MK48T87AB24 64x8 - PC Clock, Addr/Data MPX 5V +10% 0to 70 PHDIP24
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STATIC RAMs

ZEROPOWER and TIMEKEEPER (contd)

Size Part Number Organisation S&Z‘id Function Vcec Range TRe:1npgeer7§g;e Package
16K MK48T02B12 2Kx 8 120 TIMEKEEPER SRAM 5V +10/-5% 0to70 PHDIP24
MK48T02B15 2Kx 8 150 TIMEKEEPER SRAM 5V +10/-5% 0to 70 PHDIP24
MK48T02B20 2Kx 8 200 TIMEKEEPER SRAM 5V +10/-5% 0to 70 PHDIP24
MK48T02B25 2Kx 8 250 TIMEKEEPER SRAM 5V +10/-5% 0to 70 PHDIP24
MK48T12B15 2Kx 8 150 TIMEKEEPER SRAM 5V £10% Oto70 PHDIP24
MK48T12B20 2Kx8 200 TIMEKEEPER SRAM 5V £10% 0to 70 PHDIP24
MK48T12B25 2Kx8 250 TIMEKEEPER SRAM 5V +10% 0to 70 PHDIP24
64K MK48T08B10 8Kx8 100 TIMEKEEPER SRAM 5V +10/-5% 0to 70 PHDIP28
MK48T08B15 8Kx8 150 TIMEKEEPER SRAM 5V +10/-5% 0to 70 PHDIP28
MK48T18B10 8Kx8 100 TIMEKEEPER SRAM 5V +10% 0to 70 PHDIP28
MK48T18B15 8K x8 150 TIMEKEEPER SRAM 5V +10% 0to 70 PHDIP28
16K M48C1001-45K1 2K x8 45 Processor Manager 5V £ 10% 0to 70 PLCC44
M48C1002-45K1 2Kx8 45 Processor Manager 5V £10% 0to 70 PLCC28
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Lyy SGS_THOMSON M27C64A

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

= VERY FAST ACCESS TIME: 150ns

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

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

= PROGRAMMING VOLTAGE: 12.5V

= ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING

» HIGH SPEED PROGRAMMING FDIP28W (F) PLCC32 (C)
(less than 1 minute)

DESCRIPTION

The M27C64A is a high speed 65,536 bit UV eras-
able and electrically programmable memory
EPROM ideally suited for microprocessor systems

lr)t;qéngirt\g large programs. It is organized as 8,192 Figure 1. Logic Diagram

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. Vec  Vep
For applications where the content is programmed ‘ L
only one time and erasure is not required, the
M27C64A is offered in Plastic Leaded Chip Carrier 13 8
package.
AO—A12<;£> <‘,7_/;">Q0—Q7
Table 1. Signal Names P g M27C64A
A0 -A12 Address Inputs E —C
Qo0 -Q7 Data Outputs c —q
E Chip Enable
G Output Enable
P Program Vss
VA00834
Vpp Program Supply
Vee Supply Voltage
Vss Ground
May 1992 1/8
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vpp[ 1 J 28]VCC
A120 2 270F

A703 26 [1 NC
A6 Il 4 250 A8
A510 5 24 1 A9
A40 6 230 AN
A30 7 220G

A21 8 M27CB4A 21 1 A10
A1 09 201 E

A0 D 10 19 0 Q7
QoQ 1 18 1 Q6
Q112 17 Q5
Q2013 16 0 Q4
Vssl: 14 150 Q3

VA00835

~ o Q
N - 0 O O [S]
< < >0 > z
/l_l | O s I e O s O e O s |
O 32
A6 [0 1 A8
As [ A9
A4 [ A1
A3 [ [INC
a2l9 M27C64A 25 G
IR A0
A0 [ NE
NC [ nQ7
oo [ 16
17
| NN [ Uy S R N gy R R SN gy S |
- N (n 2 M < 0
o CcCc pHh oo oo
= VA00836

Warning: NC = No Connection

Table 2. Absolute Maximum Ratings

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

Symbol Parameter Value Unit
Ta Ambient Operating Temperature. grade 1 0to 70 oc
grade 6 —40 to 85
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t07 Vv
Vce Supply Voltage -0.6t07 \
Vag A9 Voltage -0.61t0 13.5 Vv
Vep Program Supply Voltage -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 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 quahity documents.

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 Vpp and 12V on A9 for Elec-
tronic Signature.

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.

2/8 ﬁ SGS-THOMSON
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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 (teLqv). 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 M27C64A has a standby mode which reduces
the active current from 30mA to 100uA. The
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DEVICE OPERATION (cont'd)

M27C64A is placed in the standby mode by apply-
ing 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
rr;emory 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

Table 3. Operating Modes

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. 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
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 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 Vppinputis 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. Vcc is specified to be 6V +
0.25V.

Mode E G P A9 Vep Qo0-Q7
Read Vi Vi ViH X Vee Data Out
Output Disable Vi ViH Y X Vee Hi-Z
Program Vi Vin Vi Pulse X Vep Data In
Verify Vi Vi ViH X Vep Data Out
Program Inhibit Vi X X X Vep Hi-Z
Standby Vi X X X Vee Hi-Z
Electronic Signature Vi Vi Vin Vip Vee Codes
Notes. X = Viror 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 1 0 0 1 1 0 1 1 9Bh
Device Code Viu 0 0 0 0 0 1 0 0 08h
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 13v
Input Pulse Voltages 0.4t0 2.4V :
Input and Output Timing Ref. Voltages 0.8 to 2.0V IN914
Note that Output Hi-Z 1s defined as the point where data
is no longer driven.
3.3KQ0
Figure 3. AC Testing Input Output Waveforms
DEVICE
2 4y UNDER O out
TEST T C_=100pF
0.4V
VAOOB26 Cp ncludes 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: This parameter 1s sampled only and not tested 100%.
Figure 5. Read Mode AC Waveforms
AD-A12 ) VALID T
*— tAVQV —*] tAXQX il
S j—
teLQv  —f e~ teHQZ )
G
—— tELQV ——> ke tGHQZ >
Hi-Z
Q0-Q7 DATA OUT —
VA00778
4/8 r SGS-THOMSON
Y/ ICROGLECTRONIGS
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Table 6. Read Mode DC Characteristics (!
(TA=010 70 °C or—40 to 85 °C: Vcc = 5V £ 10%,; Vpep = Vce)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <Vin<Vee +10 pA
Lo Output Leakage Current 0V < Vour < Vce +10 A
lec Supply Current E=Vi, G=Vy f=5MHz 30 mA
lcct Supply Current (Standby) TTL E=Vi 1 mA
lccc | Supply Current (Standby) CMOS E>Vec—0.2V 100 HA
lpp Program Current Vpp = Vce 100 pA
ViL Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 2 Vee + 1 \Y
Vou Output Low Voltage loL=2.1mA 0.4 \
v Output High Voltage TTL lon = —400pA 24 Vv
OH
Output High Voltage CMOS lon = —100pA Vee - 0.7V "
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep
Table 7. Read Mode AC Characteristics ()
(Ta=0to 70 °C or —40 to 85 °C: Vcc = 5V + 10%; Vpp = Vcc)
M27C64A
Symbol Alt Parameter Test Condition 15 -20 .25 -30 Unit
Min | Max | Min | Max | Min | Max | Min | Max
tvav | tace gﬂf;ﬁfﬁ,ﬁ,‘d to E-ViLG=VL 150 200 250 300| ns
Chip Enable Low to =_
teLav tce Output Valid G=ViL 150 200 250 300| ns
Output Enable Low =_
teLav toe |4 Output Valid E=ViL 65 70 100 120 | ns
e Chip Enable High to _
teHaz tor Output Hi-Z G=ViL 0|5 | 0)|60| 0 (60| 0 [105| ns
@ Output Enable High _
teHaz tor to Output Hi-Z E=Vi 0O (5| 0|60| O |60| O [105]| ns
Address Transitionto | = =
taxax toH | Qutput Transition E=Vi,G=Vi| 0 0 0 0 ns
Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep
2. This parameter I1s sampled only and not tested 100%
172 SGS-THOMSON 5/8
Y/ TICROELECTRONICS
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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
Iu Input Leakage Current ViLS VNS Vi +10 HA
lcc Supply Current 30 mA
lpp Program Current E=ViL 30 mA
Vi Input Low Voltage -0.3 0.8 \
\ Input High Voltage 2 Vce + 0.5 \Y
VoL Output Low Voltage loL =2.1mA 0.4 \Y
Vo Output High Voltage TTL lon = —400pA 24 Y
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 (")
(TA=25°C; Vce = 6V £0.25V; Vpp = 12.5V £ 0.3V)

Symbol Alt Parameter Test Condition Min Max Unit
taveL tas Address Vald 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 Vce High to Program Low 2 us
teLPL tces grh(;grlzrr;laEEWLow to 2 us

Program Pulse Width (Initial) 0.95 105 ms
teLPH tew .
E:gg:gm)Pulse Width (Over 285 78.75 ms
Program High to Input
terax fon Trar?sntxon o P 2 Hs
toxal toes :;;::ttj I'grﬁg‘i:tlon to Output 2 us
taLav toe 85}25: 521?3 le Low to 100 ns
taHaz @ torp %Ugf;gtﬁag le High to 0 130 ns
Output Enable High to
taHAx 1 | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. This parameter 1s sampled only and not 100% tested

6/8
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Figure 6. Programming and Verify Modes AC Waveforms
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Figure 7. Programming Flowchart
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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 parallel 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 Vpp
at 12.5V, will program that M27C64A. A high level
E input inhibits the other M27C64A 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 Vi, 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

SGS-THOMSON 7/8
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DEVICE OPERATION (cont'd)

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 ViL to ViH. All other address
lines must be held at VL during Electronic Signa-
ture mode.

Byte 0 (A0=V\L) represents the manufacturer code
and byte 1 (A0=V\4) the device identifier code. For
the SGS-THOMSON M27C64A, these two identi-
fier bytes are given here below, and can be read-
out on outputs QO to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C64A is
such that erasure begins when the cells are ex-

ORDERING INFORMATION

M27C64A -15

|

Example:

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
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.

1

Speed | | Vcc Tolerance | r Package | |Temperature Rangtl | Option
-15 150 ns blank £10% F  FDIP28W 1 0to70°C X Additional
20 200ns C  PLCC32 6 —401085°C Burn-in
5 250 ns TR  Tape & Reel
-30 300 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8 .
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Lyz SGS-THOMSON M27C128A

CMOS 128K (16K x 8) UV EPROM

ADVANCE DATA

= VERY FAST ACCESS TIME: 120ns

= 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 FDIP28W (F)

= PROGRAMMING TIMES OF AROUND 2sec.
(PRESTO Il ALGORITHM)

DESCRIPTION

The M27C128A is a high speed 131,072 bit UV
erasable and electrically programmable memory
EPROM ideally suited for microprocessor systems
requiring large programs. It is organized as 16,384 Figure 1. Logic Diagram
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. Vec Wpp
||
14 8
A0-A13 < (2> a0-a7
Table 1. Signal Names P —J M27C128A
A0-A13 Address Inputs E —Q
Qo0 -Q7 Data Outputs Gt —q
E Chip Enable
G Output Enable
P Program Vs
VA00832
Vep Program Supply
Vee Supply Voltage
Vss Ground
May 1992 1/8

This 1s 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: grade 1 0to 70 oC
grade 6 —40 to 85
Taias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t07 \
Vce Supply Voltage -0.6t07 Vv
Vag A9 Voltage -0.6t0 13.5 \
Vep Program Supply Voltage -0.6t0 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 impled. 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 O 1 J 28 0 Voo
A120 2 270 P
A703 26 [ A13
A6 I 4 25 [ A8
A5 5 24 1 A9
A4 06 23 @ A1
A3l 7 220G
A2 8 M27C128A 21 g A10
Al I9 200 E
A0O 10 19 0 Q7
QoQg 11 18 0 Q6
Qg2 17 0 Q5
Q2013 16 g Q4
Vog [ 14 15 0 Q3
VA00833
DEVICE OPERATION

The modes of operation of the M27C128A 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 Ay_l $GS-THOMSO
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Read Mode

The M27C128A 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-taLav.

Standby Mode

The M27C128A has a standby mode which re-
duces the active current from 30mAto 100pA. The
M27C128A 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, |ndependent 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
a common connection to all devices in the array
and connected to the READ line from the system




M27C128A

DEVICE OPERATION (cont'd)

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.

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 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
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.

Table 3. Operating Modes

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C128A 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 M27C128A 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.

PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows the
whole array to be programmed, with a guaranteed
margin, in around 2 seconds. Programming with
PRESTO II involves in applying a sequence of
100us 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.

Mode E G P A9 Vep Q0-Q7
Read Vie ViL ViH X Vee Data Out
Output Disable Vi ViH ViH X Vee Hi-Z
Program Vi Vin ViL Pulse X Vep Data In
Verify Vi ViL Vi X Vpp Data Out
Program Inhibit \m X X X Vep Hi-Z
Standby ViH X X X Vee Hi-Z
Electronic Signature ViL ViL ViH Vip Vee Codes
Notes: X = Vi or Vir, 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 ViH 0 0 0 0 1 0 1 0 0Ah
&7 35 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 0.4t0 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.
3.3K0
Figure 3. AC Testing Input Output Waveforms
DEVICE
2 4V UNDER O out
TEST - I C=100pF
0 4V
VAOOB26 C| wncludes 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: This parameter 1s sampled only and not tested 100%

Figure 5. Read Mode AC Waveforms

AD—-A13 > VALID

X

tAXQX "‘—‘—

— tavav —>]
E _\
toLav —»] [~ teraz -+
= =
—— tELQV ——>] -tcHaz—
Q0-G7 DATA OUT ali
VA00771
4/8 Lyy S55-THOMSON
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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
I Input Leakage Current OV<VINSVee +10 HA
Lo Output Leakage Current 0V < Vout < Vee +10 pHA
lec Supply Current E=Vi, G= Vi, f=5MHz 30 mA
lccr | Supply Current (Standby) TTL E=Vn 1 mA
lccz | Supply Current (Standby) CMOS E>Vce-0.2V 100 pA
Ipp Program Current Vpp = Vce 100 A
ViL Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 2 Vee + 1 \
Vo Output Low Voltage loL =2.1mA 0.4 Vv
Vo Output High Voltage TTL lon = —400pA 2.4 \
Output High Voltage CMOS lon =—100pA Vec - 0.7V Vv
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Veep.
Table 7. Read Mode AC Characteristics ("
(Ta=01070°C or 4010 85 °C; Vcc =5V + 10%; Vep = Vce)
M27C128A
Symbol Alt Parameter Test Condition 12 A5 20 Unit
Min Max Min Max Min Max
tavav tacc Aoiggﬁf%;/ﬁgd to E=Vi,G=VL 120 150 200 ns
trov | tee | GoPEERE LW G=Vu 120 150 200 | ns
taav | tor | o tatvag E=Vi 60 75 80 | ns
terz® | e |GAPERRR MO | Gawy o |35 | o |3 | 0| s |ns
tanaz @ toF 8”6%{;5{1 ﬁ?l; High E=Vi 0 35 0 35 0 50 ns
o | ton|ASdoss Tanatont® | £ v G| 0 0 0 s

Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
2 This parameter I1s sampled only and not 100% tested.

5/8
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Table 8. Programming Mode DC Characteristics (V)
(Ta =25°C; Vcc = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current ViLSVINS Vi +10 pA
1% Supply Current 30 mA
Ipp Program Current E=Vi 30 mA
Vi Input Low Voltage -0.3 08 \
Vin Input High Voltage 2 Vee + 0.5 Vv
VoL Output Low Voltage loL =2.1mA 0.4 \
Vo Output High Voltage TTL loH = —400pA 24 \
Vip A9 Voltage 11.5 125 \
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; Voe = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tavpPL tas Address Valid to Program Low 2 us
taveL tps 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
e | tees | B enon 2 ks
tpLeH trw Program Pulse Width 95 105 us

Program High to Input
terax 4 | Transition 2 Hs
taxalL toes Eﬁ:tt) I'é’rﬁgalltlon to Output 5 us
Output Enable Low to
teLav toe Output Valid 100 ns
tanaz @ torp %u:&u;ta}?le High to 0 130 ns
tonax tan Output Enable High to 0 ns

Address Transition

Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. This parameter is sampled only and not 100% tested

6/8 £ SGS-THOMSON
Y/ iCROELECTRONICS
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Figure 6. Programming and Verify Modes AC Waveforms
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Figure 7. Programming Flowchart
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Check cli zytes
VAOCT715

Program Inhibit

Programming of multiple M27C128Ain parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M27C128Amay be common. ATTLIow level pulse
applied to a M27C128AE input, with P low and Vpp
at 12.75V, will program that M27C128A. A high
level E input inhibits the other M27C128A 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 Vi, 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 M27C128A. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C128A, with

- 7/8
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DEVICE OPERATION (cont'd)

Vep=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line AO from ViL to ViH. All other address
lines must be held at ViL during Electronic Signa-
ture mode.

Byte 0 (AO=V|L) represents the manufacturer code
and byte 1 (A0=Vn) the device identifier code. For
the SGS-THOMSON M27C128A, these two iden-
tifier bytes are given here below, and can be read-
out on outputs Q0 to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C128A 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-

ORDERING INFORMATION

M27C128A -12

i

Example:

lengths in the 3000-4000 A range. Research shows
that constant exposure to room level fluorescent
lighting could erase a typical M27C128Ain about 3
years, while it would take approximately 1 week to
cause erasure when exposed to direct sunlight. If
the M27C128A 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
M27C128A window to prevent unintentional era-
sure. The recommended erasure procedure for the
M27C128A 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 M27C128A
should be placed within 2.5 cm (1 inch) of the lamp
tubes during the erasure. Some lamps have a filter

1 X

:

Speed | | Vce Tolerance | L Package | |Temperature Rangel | Option
-12 120 ns blank +10% F FDIP28W 1 0to70°C X Additional
15 150ns 6 —401085°C Burn-in
-20 200 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8 -
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M27C256B

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

= VERY FAST ACCESS TIME: 80ns

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

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

= PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING

» PROGRAMMING TIMES OF AROUND 3sec.
(PRESTO Il ALGORITHM)

DESCRIPTION

The M27C256B is a high speed 262,144 bit UV
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

28@ 28 Q
1 h

package has a transparent lid which allows the user Psgggs ‘|(M) P;' S%i (N)
to expose the chip to ultraviolet light to erase the miis x 13.4mn
bit pattern. A new pattern can then be written to the
device by following the programming procedure.
For applications where the content is programmed ~ Figure 1. Logic Diagram
only one time and erasure is not required, the
M27C2568B is offered in Plastic Dual-in-Line, Plas- v v
tic Leaded Chip Carrier, Plastic Small Outline and cc PP
Plastic Thin Small Outline packages. ’ |
15 8
AO—A14 Cib (,‘#> Q0-Q7

Table 1. Signal Names

AO -A14 Address Inputs M27C2568

Q0-Q7 Data Outputs E —C

E Chip Enable T —dq

G Output Enable

Vep Program Supply

Ve

Vee Supply Voltage SS VA0O755

Vss Ground
March 1992 1/8
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Table 2. Absoulte Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70
grade 3 —40to 125 oC
grade 6 —40to 85
grade 7 —40 to 105
Taias Temperature Under Bias -50to0 125 °C
TsTa Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t07 \Y
Vce Supply Voltage -06to7 \Y
Vag A9 Voltage -0.6t0 135 \
Vpp Program Supply -0.6t0 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 penods
may affect device rehability Refer also to the SGS-THOMSON SURE Program and other relevant quality documents

Figure 2A. DIP Pin Connections

Figure 2B. SO Pin Connections

Vop 1 28] V¢ vep [ 28 03 Voo
A2 2 27 p A14 A124|2 27 @ A4
A7l 3 26 I A13 A70|3 26 @ A13
A6 T 4 251 A8 A6 Q|4 250 A8
A5 5 240 A9 A50|5 24 0 A9
A4l 6 230 AN A4ll(s 23 [0 A11
A3l 7 220G A30|7 2200

a2l 8 M27€2588 o1 h a0 az2d|s M27€2%%8 o1 b a0
A9 200 E A1 O|o 20QE

A0 (10 19 Q7 aoglio 19 p a7
Qof 11 18 p Q6 Qo gl 18 0 Q8
Q1 12 17 f Q5 Q1 g2 17 pQs
02013 16 p Q4 020[13 16 [ Q4
Vgs 4 14 15 0 Q3 Vgg 014 15 0 Q3

VADD756 VADO831

Figure 2C. LCC Pin Connections

Figure 2D. PTSO Pin Connections

~ Y EFES5 83m mtwond a8 00D
r<_(|'<_(|'z|'2'2l'<_(l'<_(| L LCC AL >S>SACCICCICIO
e S I0000nQQ00onan
A5 ] A9 7 128 22
A4l DA
Az [ [INC
A2 Qs M27C2568B 25 [IG - M27C2568 e
A1 0 A10
Aol e
Ne [ naz 8 1415 21
oo f i pee Uoouooonrooenoo
| = g v gy o (\'.—OO-—NU)V‘.‘#!D(DI\MUO
68&8858 <<<OCIO§>COOOO 2
> VA00757 VADO614

Warning: NC = No Connection, DU = Dont't Use.
2/8
68
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M27C256B

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, 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 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-taLav.

Standby Mode

The M27C256B has a standby mode which re-
duces the active current from 30 mA to 100pA (or
200pA, see Read Mode DC Characteristics Table
for details). The M27C256B 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 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
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. It is recommended that a 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

Mode E G A9 Vep Q0-Q7
Read ViL ViL X Vee Data Out
Output Disable ViL Viy X Vee Hi-Z
Program Vi Pulse ViH X Vep Data In
Verify Vi ViL X Vep Data Out
Program Inhibit ViH Vi X Vpp Hi-Z
Standby [ X X Vce Hi-Z
Electronic Signature ViL Vi Vio Vee Codes
Notes. X = Vigor Vi, Vip = 12V £ 0 5V
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 ViH 1 0 0 0 1 1 0 1 8Dh
Ly 23 THOMSON =
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 13y
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.
3.3KN
Figure 3. AC Testing Input Output Waveforms
DEVICE o ouT
2.4V UNDER
TEST T C=100pF
0.4V
VAQOB26 C| ncludes 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 Vour = 0V 12 pF

Note: This parameter is sampled only and not tested 100%.

Table 6. Read Mode DC Characteristics ()

(Ta =010 70°C, —40 to 85°C, =40 to 105°C or —40 to 125°C; Vcc = 5V £ 5% or 5V * 10%,; Vep = Vcc)

Symbol Parameter Test Condition Min Max Unit
[ Input Leakage Current 0V <VingVee +10 A
Lo Output Leakage Current 0V < Vour £ Vee +10 pA
lec Supply Current E=ViLG=Vy 30 mA

loct Supply Current (Standby) TTL E=Vm 1 mA
lcc2® | Supply Current (Standby) CMOS E>Vec—-0.2v 100 pA
lpp Program Current Vep = Vce 100 pHA
ViL Input Low Voltage -0.3 0.8 \"
VIH Input High Voltage 2 Voo + 1 \
Vou Output Low Voltage loL = 2.1mA 0.4 v
Vo Output High Voltage TTL loH ==1mA 3.6 \Y
Output High Voltage CMOS loH = ~100pA Vee -0.7V Vv

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

2. For speeds -80, -0 and Option "L" only For other types the maximum lccz is 200pA

4/8 -
Lyy $65;THOMSON
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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 80 90 10 12 Unit
Min [ Max | Min | Max | Min | Max | Min | Max
tvav | taco |odress Validto Output | g _ vy G vy 80 90 100 120 | ns
teLav tce 82;';5“\?;:3 Lowto G=Vi 80 90 100 120 | ns
teLav | toe 83}3% \E/Qﬁg le Low to E=ViL 40 40 50 60 | ns
tenaz® | tor 831’;5“:}_"29 High to G=ViL 03| 0|3 |0 |3]|o0]4]ns
tanaz® | tor | Sotbt Fg ' o 0 E-Vi 0|3 |03 |o |30 ]40]ns
Address Transition to = =
taxax ton Output Transition E=Vi,G=Vu 0 0 0 0 ns
Table 7B. Read Mode AC Characteristics (1)
(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 A5 20 25 Unit
Min | Max | Min | Max | Min | Max
tavav | tacc |Address Valid to Output Valid E=ViLG=VL 150 200 250 | ns
tecqv | tee |Chip Enable Low to Output Valid G=Vo 150 200 250 | ns
talav | tor |Output Enable Low to Output Valid E=ViL 65 70 100 | ns
tenaz® | tor | Chip Enable High to Output Hi-Z G=Vu 0 |50 | 0|6 | 0 |60]|ns
tenaz @ | tor |Output Enable High to Output Hi-Z E=Vu 0 | 50 60 | 0 | 60 | ns
| ton |t Farstion o EeviGew o] o] o |m
Notes: 1 Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2 This parameter is sampled only and not 100% tested
Figure 5. Read Mode AC Waveforms
!
AO—A14 ) VALID X
—— tAVQV —> tAXQX —J——-‘—
e Y |
’<— tcLav — e tEHQZ >
[ tELQv —* tGHQZ
Hi-Z
Q0-Q7 DATA OUT
VAQ0758
07 SGS-THOMSON 5/8
Y/ ICRoELECTRONICS
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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
lu Input Leakage Current VILSVINS Vi +10 A
lec Supply Current 50 mA
Ipp Program Current E=ViL 50 mA
Vi Input Low Voltage -0.3 0.8 \Y
ViH Input High Voltage 2 Vee + 0.5 Vv

VoL Output Low Voltage loL =2.1mA 0.4 \"
VoH Output High Voltage TTL lon =—1mA 3.6 \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 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 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 | Vcc High to Chip Enable Low 2 us
tELEH trw Chip Enable Program Pulse Width 95 105 us
teHax toH Chip Enable High to Input Transition 2 us
toxaL toes | Input Transition to Output Enable Low 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 taH Output Enable High to Address Transition 0 ns

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

DEVICE OPERATION (cont'd)

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"
state. Data is introduced by selectively program-

6/8
72
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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 M27C256B is in the
programming 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. Vcc is specified to be 6.25V £ 0.25 V.
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Figure 6. Programming and Verify Modes AC Waveforms

AQ—A14 X VALID
L—tAVEL
Q0-Q7 — DATA IN DATA OUT
e tQVEL-»] {EHQX
.
Vpp / —»tCLQV ¢—
—»l {VPHEL | tGHQZ
Vee / :
—»| tVCHEL |e— tGHAX —» .
E | ‘P /] taxoL [ |
E —» tELEH {e— E
= i S
G : \

«———— PROGRAM ————pie——— VERIFY —

1
'
' '
' '
'
'

'

VA00759

Figure 7. Programming Flowchart

Voc = 625V, Vpp = 1275V

VCC: = 5V, VFDP = SV
Check all bytes
VA00760

17

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
VL, E at Vi, Vpp at 12.75V and Vcc at 6.25V.

SGS-THOMSON 7/8
HMICROELEGTRONICS
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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 pro-
gramming the M27C256B. To activate this mode,
the programming equipment must force 11.5V to
12.5V on address line A9 of the M27C256B, with
Vce = Vep = 5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line AO from Vi to V4. All other address
lines must be held at ViL 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
M27C256B, these two identifier bytes are given
here below, and can be read-out on outputs QO to
Q7.

ERASURE OPERATION (applies for UV EPROM)

The erasure characteristics of the M27C256B is
such that erasure begins when the cells are ex-

ORDERING INFORMATION

Example:

i

M27C256B -80 X F

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 Arange. 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/cm? 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

T

Speed | I Vcc Tolerance I | Package | ITemperature Range| | Option
-80 80 ns X +5% F FDIP28W 1 0to70°C L Low Power
-90 90 ns blank +10% B PDIP28 3 —40to125°C X Additional
-10 100 ns C  PLCC32 6 —40t085°C Burn-in
-12 120 ns M PSO28 7 -401t0105°C Tape & Reel
15 150 ns 330 mils
-20 200 ns N g Isg.zttamm
-25 250 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8 ‘ﬂ SGS-THO

MICRCELECTRONICS

74

MSON




Lyz 255 THOMSON M87C257

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

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

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

= | OW POWER “CMOS" CONSUMPTION:
— Active Current 30mA
— Standby Current 200pA

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

= E| ECTRONIC 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 atransparent 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. 15 8

For applications where the content is programmed AO—-AT4 <¢> @ Q0-Q7
only one time and erasure is not required, the
M87C257 is offered in Plastic Leaded Chip Carrier,
package. SVpp — M87C257

Table 1. Signal Names G

A0 -A14 Address Inputs
Qo0 -Q7 Data Outputs
— Vgg
E Chip Enable

G Output Enable

VA00928

ASVpp Address Strobe / Program Supply

Vce Supply Voltage

Vss Ground

May 1992 1/9
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Figure 2A. DIP Pin Connections

Figure 2C. LCC Pin Connections

ASVpp 1 ~ 280 Ve
A1210 2 27 [1 A4
A70 3 26 [1 A13
A6l 4 250 A8
A5 5 24 [1 A9
A4l 6 2301 AN
A3l 7 22P G
a2l g ME7C257 o1k arg
A9 200 E
A0q 10 19 1 Q7
Qo 11 18 [1 Q6
Q1412 17 I Q5
Q2013 16 I Q4
Vgg [ 14 15 0 Q3

VA00929

(o
< o
~ X |</) o O e
< <€ K O > <€ <
/l_l s 0 e O v I s I e O o
32
A6 [] ® 1 A8
A5 ] A9
A4 ] ] A11
A3 [0 INC
A2 9 M87C257 25 [IG
A1 [ ] A10
A0 [ 13
NC [ [1Q7
Qo [ 1 Q6
17
| PN R S R S R W gy SN Ry Ny e
53823388
VA00830

Table 2. Absoulte Maximum Ratings

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

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70
grade 3 —40to 125 oG
grade 6 —40 to 85
grade 7 —40 to 105
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t07 \Y
Vee Supply Voltage -0.6t07 \
Vag A9 Voltage -0.6t0 13.5 Vv
Vep Program Supply -0.6to 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 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 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 Vep and 12V on A9 for Electronic
Signature.

2/9 .
L7 3R THOMR0N
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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 = Viu) or latched (AS = ViL),
the address access time (tavav) is equal to the
delay from E to output (teLqv). Data is available at
the output after delay of tLav 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 200uA. The
M87C257 is placed in the standby mode by apply-
ing a CMOS high signal to the E input. When in the
standby mode, the outputs arein 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 atthe
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 1uF ceramic

Mode E G A9 ASVpp Qo-Q7
Read (Latched Address) Vi Vi X Vi Data Out
Read (Applied Address) Vi ViL X Vi Data Out
Output Disable Vi VH X X Hi-Z
Program ViL Pulse Vi X Vpp Data In
Verify ViH ViL X Vpp Data Out
Program Inhibit Vin V4 X Vep Hi-Z2
Standby Viy X X X Hi-Z
Electronic Signature Vi ViL Vio Vi Codes
Notes: X = Vinor Vi, Vio = 12V £ 0.5V
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 Vin 1 0 0 0 0 0 0 0 80h
IS7R i =
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4V 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

Figure 4. AC Testing Load Circuit

3V

1N914

3.3KQ

=

DEVICE .
2.4V UNDER O out
TEST CL=100pF
0.4V
VAOOB26 C includes JIG copacitance
VA00828
Table 5. Capacitance (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance 6 pF
Cout Output Capacitance 12 pF
Note: This parameter is sampled only and not tested 100%
Figure 5. Read Mode AC Waveforms
' 2nanniieieieiniafeiaiie |
AO—A14 ! /ALID X X
| < L {ASLAX tAXQX "l—-‘—
-»}—<— tAVASL
— /1
AS |
14 »— tASHASL
<—>i— tASLGL
—— tAVQV —*>
: A | J
i tGLOV -+ —tEHQZ —»
c | { /[
,4— tELQYV —» «—tGHQZ ¥
Hi—Z
Q0-Q7 DATA OUT —
VA00931
4/9 r SGS-THOMSON
Y/ HICROELECTRONIGS

78




M87C257

Table 6. Read Mode DC Characteristics (V)
(Ta =0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Ve = 5V + 5% or 5V + 10%; Vee = Vcc)

Symbol Parameter Test Condition Min Max Unit
It Input Leakage Current OV<Vin<Vce +10 pA
Lo Output Leakage Current 0V < Vour < Vee +10 nA
lec Supply Current E=Vi,G=Vy, f=5MHz 30 mA

lcc1® | Supply Current (Standby) TTL E=Vi 1 mA

lccz® | Supply Current (Standby) CMOS E>Vec-02V 200 pA
lpp Program Current Vep = Vee 100 HA
Vi Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL =2.1mA 0.4 \
VoH Output High Voltage lon=—1mA Vce — 0.8V \

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

Table 7. 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%; Vpp = Vcc)

Test M87C257
es .
Symbol | Alt Parameter Condition -10 12 15 -20 Unit
Min | Max | Min | Max | Min | Max | Min | Max
Address Valid to Output E=Vi,
tavav tacc Valid G-=Vi 100 120 150 200 | ns
tavasL taL gggges fg/‘zhd to Address 7 7 7 15 ns
thsast |t |paaress Strobe High to 35 35 35 50 ns
Address Strobe Low to
tasLax tLa Address Transition 20 20 20 30 ns
tasLGL tLoe éﬂ%ﬁféiﬁgit&w to 20 20 20 30 ns
teav | tee 82;%5”\/3:;:3 Low to G=Vi 100 120 150 200 | ns
toav | toe Sﬂ{g‘d} Enable Low to E=Vi 40 50 60 70 | ns
tenaz ® | tor gﬁltglinﬁb; High to G=Vu 0 | 30 0 | 40 0O |40 [ O | 40 | ns
taraz @ | tor 8&33: Enable High to E=vi | o |30 | 0|4 | 0|4 ]| o |4]ns
Address Transition to E=Vy,
taxax | toH | Output Transition G=Vi 0 0 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2 This parameter 1s sampled only and not 100% tested.
Lyy SGS-THOMSON 5/9
Y/ ICROELECTRONICS
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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
Il Input Leakage Current ViLSVINSVIH +10 HA
lec Supply Current 50 mA
Ipp Program Current E=VuL 50 mA
Vie 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 =-1mA Vee -0.8V v
Vio A9 Voltage 1.5 12.5 \

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

Table 9. Programming Mode AC Characteristics ()
(Ta=25°C; Vcc = 6.25V £0.25V; Vep = 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
tveHEL tvcs | Vce High to Chip Enable Low 2 us
tELEH trw Chip Enable Program Pulse Width 95 105 us
teHaX toH Chip Enable High to Input Transition 2 us
taxaL toes Input Transition to Output Enable Low 2 us
taLav 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.

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

AO—AT4 X VALID 4
LtAVEL

DATA OUT
tEHQX
—TKGL()Vc—
tVPHEL e— tGHQZ

—’\ tVCHEL r tGHAX

3 —> tQXGL re—
—> tELEH |e—
G
4——— PROGRAM ———N— VERIFY ——
VA00759
Figure 7. Programming Flowchart 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
Vee = 625V, Vpp = 12.75V 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
o -0 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 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.
Veg = 5V, Vpp = 5V The levels required for the address and data inputs
are TTL. Vcc is specified to be 6.25 V£ 0.25 V.
Check all bytes

VA00760
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PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows to pro-
gram the whole array with a guaranteed margin, in
atypical time of less than 3 seconds. Programming
with PRESTO Il involves the application of a se-
quence of 100ps 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 Vep at 12.75
V, will program that M87C257. A high level E input
inhibits the other M87C257s 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
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
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 11.5Vto 12.5V

8/9 o
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on address line A9 of the M87C257, with Vcc = Vep
= 5V. Two identifier bytes may then be sequenced
from the device outputs by toggling address line AO
from VL to Vin. All other address lines must be held
at ViL during Electronic Signature mode. Byte 0
(A0O=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 here
below, and can be read-out on outputs Q0 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 Arange. 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 mlnutes using an
ultraviolet lamp with 12000 uW/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.




M87C257

ORDERING INFORMATION

Example: M87C257 -10 X F 1 L
TTT
.
| | | i
i 1 ! |
.
1
i
Speed | | Vcc Tolerance | | Package —l LTemperature Rangel L Option
-10 100 ns X +5% F  FDIP28W 1 0to70°C L Low Power
-12 120 ns blank +10% C  PLCC32 3 -40t0125°C X Additional
-5 150ns 6 —401085°C Burn-in
-20 200 ns 7 _40t0i05°c TR Tape &Reel

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

. 9/9
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Ly SG6S-THOMSON M27C512

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

n VERY FAST ACCESS TIME: 80ns
= COMPATIBLE WITH HIGH SPEED MICRO-

PROCESSORS, ZERO WAIT STATE
= LOW POWER “CMOS” CONSUMPTION: O _=
— Active Current 30mA T\\A
— Standby Current 100pA 2 (UL
= PROGRAMMING VOLTAGE: 12.75V |
®

» ELECTRONIC SIGNATURE FOR AUTOMATED FDIP28W

PROGRAMMING
/%
1

PDIP28 (B)

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

DESCRIPTION
The M27C512 is a high speed 524,288 bit UV PLCC32 (C) PTSO28 (N)
erasable and electrically programmable EPROM 8x 13.4mm

ideally suited for applications where fast turn-
around and pattern experimentation are important
requirements. lts 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. Voo

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

Figure 1. Logic Diagram

M27C512 is offered in Plastic Dual-in-Line, Plastic 16 8
ggg;(gg;%l'l Outline and Plastic Leaded Chip Carrier AO—A15 <7f> <¢:> Q0-Q7
M27C512
Table 1. Signal Names E —(g
A0-A15 Address Inputs Gvpp —(g
Qo-Q7 Data Outputs
E Chip Enable
GVep Output Enable / Program Supply Vss VADO761
Vee Supply Voltage
Vss Ground
March 1992 1/9

85



M27C512

Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70
grade 6 —40 to 85 °C
grade 3 —40to0 125
Teias Temperature Under Bias -50t0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t07 \"
Vee Supply Voltage -06t07 \Y
Vag A9 Voltage -0.6to0 13.5 Vv
Vep Program Supply Voltage -0.6to 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 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Asg 7280 Voo
A2 2 27 P A14
A7l 3 26 I A13
A6 [ 4 250 A8
AS1 5 24 1 A9
A4l 6 230 A1
A3l 7 22 01 GVpp
n2l s M27C512 51 b a0
A1 D9 20pE
A0Q 10 19 [ Q7
Qoq 11 18 1 Q6
Q1012 17 p Qs
Q2013 16 o4
Vss [ 14 15003

VA00762

N s T

< < < O > < <

e R e
A6 O © 32 N A8
A5 ] A9
A4l 0 A1
A3 [ [INC
A2 (]9 M27C512 25 [1GVpp
Al ] qA10
A0 [ HE
NC [f a7
Qo 1fel3

17
|5 J) S G SNy gy sun gy "y e
55833838
>

VA00763

Figure 2C. PTSO Pin Connections
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1415
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Al —
A0 ——
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Vss =
Q3 =
Q4 —
Q5 =
Q6 —
Q7 —
E —
A1Q N

VA0D764
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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 (teLqv). Data
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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 (or 200uA,
see Read Mode DC Characteristics Table for de-
tails). The M27C512 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 GVpp
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
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 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 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 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
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 "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 exposure to ultraviolet
light (UV EPROM). The M27C512 is in the pro-
gramming mode when Vpp input is at 12.75V and

Mode E GVep A9 Q0- Q7
Read ViL Vi X Data Out
Output Disable ViL ViH X Hi-Z
Program Vi Pulse Vpp X Data In
Program Inhibit VH Vpp X Hi-Z
Standby ViH X X Hi-Z
Electronic Signature Vi Vi Vio Codes
Notes: X = Vs 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 Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 0 1 1 1 1 0 1 3Dh
&7 e THOMSON =
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4V 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

Figure 4. AC Testing Load Circuit

1.3V
1N914
3.3K0
Il

DEVICE
2 4V UNDER O out
TEST CL=100pF
0.4V
VAODB25 Cp 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
Notes. 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously with or after Vep.
2 This parameter 1s sampled only and not tested 100%.
Table 6. Read Mode DC Characteristics (1
(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
I Input Leakage Current 0V <Vin<Vee +10 pA
Lo Output Leakage Current 0V < Vout £ Vee +10 HA
lcc Supply Current E=ViL,G=Vy, f=5MHz 30 mA
lcct Supply Current (Standby) TTL E=Vn 1 mA
lcc2® | Supply Current (Standby) CMOS E>Vec-0.2v 100 pA
Ipp Program Current Vep = Vee 10 HA
Vi Input Low Voltage -0.3 0.8 \'
Vi Input High Voltage 2 Voo + 1 \
VoL Output Low Voltage loL=2.1mA 0.4 \"
Vo Output High Voltage TTL lon =-1mA 3.6 Vv
Output High Voltage CMOS loH = —=100pA Vee -0.7V Vv

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. For speeds -80, -90, -10 and Option "L" only. For other types the maximum lccz 1S 200pA.

4/9 ﬁ SGS-THOMSON
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Table 7A. Read Mode AC Characteristics ()
(Ta=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vec = 5V + 5% or 5V + 10%; Vep = Vcc)

M27C512
Symbol | Alt Parameter Test Condition .80 .90 -10 12 Unit
Min | Max | Min | Max | Min | Max | Min | Max
tvav | tco [gashess Validto Ouiput | By G- vy 80 90 100 120 ns
Chip Enable Low to =_
teLav tee Output Valid G=Vi 80 90 100 120 | ns
Output Enable Low to _
teLav toe Output Valid E=ViL 40 40 40 50 | ns
@ Chip Enable High to =_
teHaz tor Output Hi-Z G=Vi 0 |30 |0 |30| 0 (30| 0|4/ ns
tonaz® | tor 83{33{ Enable High to E-Vi o |3 |0 |3|0]|3]|o0]4]ns
Address Transition to = =
taxax toH Output Transition E=Vi,G=VL| O 0 0 0 ns
Table 7B. Read Mode AC Characteristics ("
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V £ 5% or 5V £ 10%; Vpep = Vce)
M27C512
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=VL 150 200 250 | ns
teLav tce | Chip Enable Low to Output Valid G=Vi 150 200 250 | ns
taLav toe |Output Enable Low to Output Valid E=VL 60 70 100 | ns
tenaz® | tor  |Chip Enable High to Output Hi-Z G=VL 0 | 50 60 | 0 | 60 | ns
teaz® | tor |Output Enable High to Output Hi-Z E=ViL 0|5 | o6 | 0|60 ns
Address Transition to T =
taxax | toH | Qutput Transition E=VLG=Vi| 0 0 0 ns
Notes. 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2 This parameter 1s sampled only and not 100% tested.
Figure 5. Read Mode AC Waveforms
0
AO-A15 ) VALID X
le—— tAVQV —» tAXQX ——‘—4—
E \ /
_\LF toLQv —] e teHQZ >
6 Ll
— teLQV —> le- tGHQZ >
H'_
Q0-Q7 DATA OUT =z
VAQ0735
Ly7 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
lu Input Leakage Current ViLSVNS VK +10 pA
lec Supply Current 50 mA
lpp Program Current E=VL 50 mA
Vi Input Low Voltage -0.3 0.8 Vv
ViH Input High Voltage 2 Vee + 0.5 \

VoL Output Low Voltage loL =2.1mA 0.4 Vv
Vou Output High Voltage TTL lon =—1mA 3.6 \Y
Vip A9 Voltage 1.5 125 \Y

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

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 tass | VA9 High to Vpp High 2 us
tvPHEL tvps Vpp High to Chip Enable Low 2 us
tA10HEH tas10 VA10 High to Chip Enable High (Set) 1 us
ta10LEH tasto | VA10 Low to Chip Enable High (Reset) 1 us
texatox tanto | Chip Enable Transition to VA10 Transition 1 us
tEXVPX tvpH Chip Enable Transition to Vpp Transition 2 us
tvPxAox tAHg Vep Transition to VA9 Transition 2 us

Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vee.
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
taver tos | Input Valid to Chip Enable Low us
tVCHEL tvcs | Ve High to Chip Enable Low us
tvPHEL toes | Vee High to Chip Enable Low us

tvPLVPH trT | Vee Rise Time 50 ns
tELEH tew Chip Enable Program Pulse Width (Initial) 95 105 us
teHaX ton Chip Enable High to Input Transition 2 us
teHvPX toen | Chip Enable High to Vpp Transition 2 us
tvPLEL tvr Vpp Low to Chip Enable Low 2 us
teLav tov Chip Enable Low to Output Valid 1 us

tenaz® | torp | Chip Enable High to Output Hi-Z 0 130 ns
terax tAan Chip Enable High to Address Transition ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. This parameter is sampled only and not 100% tested.

6/9
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Figure 6. MARGIN MODE AC Waveforms

Vee
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tVPHEL —» —» tEXVPX
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A10 Reset
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VA00736

Figure 7. Programming and Verify Modes AC Waveforms
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Figure 8. Programming Flowchart

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

E=100;LS Pulse

NO

++Addr |

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

VADO738

DEVICE OPERATION (cont'd)

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. Vce 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 lIB Programming Algorithm

PRESTO IIB 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-
ming the internal MARGIN MODE circuit is set in

8/9 .
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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 GVep of the parallel
M27C512 may be common. A TTL low level pulse
appliedtoaM27C512’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 V| to Vin.
All other address lines must be held at V|_ during
Electronic Signature mode.

Byte 0 (AO=V\L) represents the manufacturer code
and byte 1 (A0=V4) the device identifier code. For
the SGS-THOMSON M27C512, these two identi-
fier bytes are given here below, 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. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000 A range.
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ERASURE OPERATION (cont'd)

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

ORDERING INFORMATION

erasure procedure for the M27C512 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 uW/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 -80 X F 1 L

Speed | I Vcc Tolerance | | Package | lTemperature Range | | Option
-80 80 ns X +5% F FDIP28W 1 0to70°C L Low Power
-90 90 ns blank +10% B PDIP28 3 —40to125°C X Additional
40 100ns C  PLCC32 6 —401085°C Burn-in
42 120ns N  PTSO28 TR Tape & Reel
15 150 ns 8 x 13.4mm
-20 200 ns
-25 250 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

SGS-THOMSON 9/9

MICROELECTRONICS

b7

93






Lyyz SGS-THOMSON M27V512

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

= LOW VOLTAGE READ OPERATION
— Vecc Range: 3V to 5.5V (Ta= 0 to 70°C)
— Vcc Range: 3.2V to 5.5V (Ta = —40 to 85°C)
= ACCESS TIME: 200 and 250ns
= | OW POWER "CMOS" CONSUMPTION:
— Active Current 10mA
— Standby Current 10pA
= SMALL PACKAGES FOR SURFACE MOUNT-

ING:

— Plastic: PLCC32

— Plastic: PTS028, PLCC32 (K) PTS028 (N)
thin small outline 8 x 13.4mm 8 x 13.4mm

= PROGRAMMING VOLTAGE: 12.75V

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

= M27V512 IS PROGRAMMABLE AS M27C512
WITH IDENTICAL SIGNATURE

Figure 1. Logic Diagram

DESCRIPTION
The M27V512 is a low voltage, low power 512K

V,
One Time Programmable ROM ideally suited for ce
applications where fast turn-around and pattern ‘
experimentation are important requirements. lts is
organized as 524,288 by 8 bits. 16 8
The M27V512 operates in the read mode with a AO—-A15 <$> w Q0-Q7

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 M27V512
increase in the time between battery recharges.

E —Q
Table 1. Signal Names
CVPP —g
AO - A15 Address Inputs
Q0 -Q7 Data Outputs
E Chip Enable Vss S
GVep Output Enable / Program Supply
Vee Supply Voltage
Vss Ground
May 1992 19
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Figure 2A. LCC Pin Connections

Figure 2B. TSOP Pin Connections

NS0 5 8300 w0 O m _&
< C < 0 > << MTETDCN -« — U= =00 — >
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se 1 @ 32 e nnaaanpuouoanman
A5 [ 1 A9 7 128 22
a4 [ 1411
A3 [ 1N
2 o M27vs12 25 [1Gvep e M27V512 P
a1 [l 110
A0 [ [1E
Ne Na7 8 1415 21
oo - los INRRERR RN RN
e 222858 433885w2
55 %3535 >
> VAGD733 VA00734
Warning: NC = No Connection, DU = Don't Use.
Table 2. Absolute Maximum Ratings
Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70 oG
grade 6 —40 to 85
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t07 \Y
Vee Supply Voltage -0.6t07 \Y
Vag A9 Voltage -0.6t0 13.5 \)
Vep Program Supply Voltage -0.6t0 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 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

DESCRIPTION (cont'd)

The M27V512 can also be operated as a standard
512 EPROM (similar to M27C512) with a 5V power
supply .

For equipment requiring a surface monted, low
profile package, theM27V512 is offered in Plastic
Leaded Chip Carrier and Plastic Thin Small Outline
packages.

2/9
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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.

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




M27V512

DEVICE OPERATION (Cont'd)

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 taLaqv 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 10uA with low
voltage operation Vcc < 3.2V (30mAto 100uA with
a supply of 5.5V), see Read Mode DC Character-
istics 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 highimpedance state, independent
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.

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 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, Icc, 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 1uF ceramic capacitor be used on
every device between Vcc and Vss. This should be
a high frequency capacitor of low inherent induct-
ance 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 GVpp A9 Q0-Q7
Read Vi Vi X Data Out
Output Disable Vi ViH X Hi-Z
Program ViL Pulse Vep X Data In
Program Inhibit ViH Vep X Hi-Z
Standby Vi X X Hi-Z
Electronic Signature ViL Vi Vip Codes
Notes: X = Vinor Vi, Vip = 12V £ 0.5V
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 Vi 0 0 1 1 1 1 0 1 3Dh
L7 SRTHONSON 2
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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

Figure 4. AC Testing Load Circuit

1.3V

is no longer driven.

Figure 3. AC Testing Input Output Waveforms

§1N914
=
1

DEVICE
2.4V UNDER O ouT
TEST C_=100pF
0.4V
VAOO826 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
Cour Output Capacitance Vourt = 0V 12 pF
Note: This parameter 1s sampled only and not tested 100%.
Table 6. Read Mode DC Characteristics (!
(Ta=0to 70 °C; Vcc = 3V to 5.5V unless specified; Vrp = Vce)
(TA =-40t0 85 °C; Vcc = 3.2V to 5.5V unless specified; Vep = Vec)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <Vin< Vee +10 uA
ILo Output Leakage Current 0V < Vour < Vee +10 pA
E=Vi, G= Vi, f=5MHz, Vec 3.2V 10 mA
lec Supply Current — —
E=Vi, G=Vi, f=5MHz, Vcc = 5.5V 30 mA
lect 18_}'1_Eply Current (Standby) E=Vu 1 mA
I Supply Current (Standby) E>Vec-0.2V, Vec 3.2V 10 pA
ccz | cMOS =
E > Vcc—0.2V, Voo = 5.5V 100 HA
lpp Program Current Vpp = Vee 10 pA
Vi Input Low Voltage -0.3 0.8 Vv
ViH Input High Voltage 2 Voo + 1 Vv
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 \Y

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

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

M27V512
Symbol Alt Parameter Test Condition 200 250 Unit
Min Max Min Max
tavav tacc |Address Valid to Output Valid E=Vi,G=VL 200 250 ns
teLav tce | Chip Enable Low to Output Valid G=Vi 200 250 | ns
taLav toe |Output Enable Low to Output Valid E=ViL 70 100 | ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=ViL 0 60 0 60 | ns
taraz @ tor  |{Output Enable High to Output Hi-Z E=Vu 0 60 0 60 ns
Address Transition to E =
taxax toH Output Transition E=Vy,G=VL 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vep.
2. This parameter is sampled only and not 100% tested.
Figure 5. Read Mode AC Waveforms
{
AD—A15 X VALID X
ldi tAVQV ——» tAXQX —’1;4—
E ) *
G *
e—— tELQV —»] le- tGHQZ >
Hi—Z
Q0-Q7 DATA OUT e
VAG0735
5/9
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Table 8. Programming Mode DC Characteristics (1)
(Ta=25°C; Voc = 6.25V + 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Parameter Test Condition Min Max Unit
1L Input Leakage Current VILSVINS VH +10 HA
lcc Supply Current 50 mA
lpp Program Current E=Vi 50 mA
Vi Input Low Voltage -0.3 0.8 \
Vin Input High Voltage 2 Vce + 0.5 \
Vou Output Low Voltage loL =2.1mA 0.4 \

Vou Output High Voltage TTL lon = —400pA 2.4 \
Vip A9 Voltage 1.5 125 \Y
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
tAoHVPH tase VA9 High to Vep High us
tvPHEL tvps Vpp High to Chip Enable Low 2 us
tA10HEH tasto VA10 High to Chip Enable High (Set) 1 us
tA10LEH tasto VA10 Low to Chip Enable High (Reset) 1 us
texatox tam10 Chip Enable Transition to VA10 Transition 1 us
texvex tvpH Chip Enable Transition to Vep Transition 2 us
tvpxaox taHg Vpp Transition to VA9 Transition 2 us

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 Units
tAvEL tas Address Valid to Chip Enable Low us
taveL tos Input Valid to Chip Enable Low us
tvcHEL tvcs Vee High to Chip Enable Low us
tvPHEL toes Vep High to Chip Enable Low us

tvPLVPH tPRT Vep Rise Time 50 ns
tELEH tpw Chip Enable Program Pulse Width (Initial) 95 105 us
tenax toH Chip Enable High to Input Transition us
teEHVPX toeH Chip Enable High to Vep Transition us
tvpLEL tvr Vep Low to Chip Enable Low us
teLav tov Chip Enable Low to Output Valid 1 us

teraz @ tore | Chip Enable High to Output Hi-Z 130 ns
tEHAX tam Chip Enable High to Address Transition ns

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

2 This parameter i1s sampled only and not 100% tested.

6/9
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Figure 6. MARGIN MODE AC Waveforms

Vee

A8

B

A9
tASHVPH

GVpp
tVPHEL

=

—>

tVPXASX L—
tEXVPX fe—

tAT0HEH

A10 Set

A10 Reset

la—

tAT1OLEH
VADO736

Figure 7. Programming and Verify Modes AC Waveforms

AO—A15 ‘ VALID )K
L-tAVEL—bl _j:L— tEHAX
Q0-Q7 DATA IN DATA OUT
tQVEL—> > tEHQX s ttHaz
Vee { tELQV ;
{VCHEL-» ~ —» tEHVPX
GVpp i
tVPHEL tVPLEL—]
E ! 2 5
o e s
“— PROGRAM ——bla—— VERIFY —»|

VA00737
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Figure 8. Programming Flowchart

Vee = .25V, Vpp = 12,75V
SET MARGIN MODE

E=100,us Pulse '

YES

NO

+HA

RESET MARGIN MODE
Ve = 9V, Vpp = 5V, Check all bytes

VA00738

Programming

The M27V512 has been designed to be fully com-
patible with the M27C512. As aresultthe M27V512
can be programmed as the M27C512 on the same
programmers applying 12.75V on Vep and 6.25V
on Vcec. 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 IIB Program-
ming Algorithm that drastically reduces the pro-
gramming time (typically less than 6 seconds).
Nevertheless to achieve compatibility with all pro-
gramming equipments, PRESTO Programming Al-
gorithm can be used as well.

8/9 -
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PRESTO IIB Programming Algorithm

PRESTO IIB 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. A TTL low level pulse
applied to a M27V512's E input, with Vep 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 ViH. All other address lines must be held at
ViL during Electronic Signature mode. Byte 0
(AO=VIL) represents the manufacturer code and
byte 1 (A0=VH) the device identifier code. For the
SGS-THOMSON M27V512, these two identifier
bytes are given here below, and can be read-out
on outputs QO to Q7.

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

Example: M27v512 -200 K 1
L Speed ] | Package | |Temperature Range
-200 200 ns K PLCC32 1 0to70°C
-250 250 ns N PTSO28 6 -40t085°C
8 x 13.4mm

For a list of available options of Speed, Package and Temperature Range refer to the Selector Guide in
this Data Book or the current Memory Shortform that will be periodically up-dated.

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

. 99
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M27C516

CMOS 512K (32K x 16) UV EPROM and OTP ROM

= FAST ACCESS TIME: 120ns

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

= LOW POWER “CMOS” CONSUMPTION:
— Active Current 30mA
— Standby Current 200pA

= PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING

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

DESCRIPTION

The M27C516 is a high speed 512K bit UV eras-
able and electrically programmable EPROM ideally
suited for applications where fast turn-around and
pattern experimentation are important require-
ments. Its is organized as 32K by 16 bits.

The 40 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.

For applications where the content is programmed
only one time and erasure is not required, the
M27C516 is offered in a Plastic Leaded Chip Car-
rier package.

Table 1. Signal Names

FDIP40W (F)

PLCC44 (C)

Figure 1. Logic Diagram

Vece WP

||

4

M27C516

4

L

Vss
VA00932

A0 - A14 Address Inputs
Qo0 -Q15 Data Outputs
E Chip Enable
G Output Enable
P Program Enable
Vece Supply Voltage
Vpp Program Supply
Vss Ground

May 1992
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep O ~ 40 [ Vee
E Q2 39 0P
a5 O 3 38 [1 NC
Q4 [ 4 37 A NC moT 0 o 8 oo
C O QCw >2Z >h 2 Z2 <
a3 s 36 [ a14 ey
a2 Os 35 [ A13 a2 1 o 0 Ats
an 07 34 [ A12 an h Atz
Qo O 8 33 A Aan ool 0 an
Q [o 32 [0 a0 0o 0 A0
as [ 10 M27C516 31 [ A9 081 N A9
Vss O 11 30 1 Vss ves [ 12 M27C516 341 vgg
a7 O 12 29 [1 A8 Ne 0 NC
Qs [ 13 28 [ A7 YAl 0 A8
Qs [ 14 27 [1 A6 06 11 0 A7
Q4 [ 15 26 [1 A5 a5l 0 A6
a3 [ 1s 25 [1 A4 Q4 ] 2 0 AS
ar 018 23 1 A2 385822z
Qo [ 19 22 1 a1 VA00934
G 02 21 1 A0
VAOQS33
Warning: NC = No Connection
Table 2. Absolute Maximum Ratings
Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70 °C
Taias Temperature Under Bias -50to 125 °C
TsTa Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t0 7 Vv
Vee Supply Voltage —0.6t07 Vv
Vag A9 Voltage -0.6t0 13.5 \Y
Vep Program Supply Voltage —0.6to 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 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 modes of operations of the M27C516 are listed
in the Operating Modes table. A single 5V power
supply is required in the read mode. Allinputs are
TTL levels except for G and 12V on A9 for Elec-
tronic Signature.

2/8 ‘ﬁ SGS-THOMSON
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Read Mode

The M27C516 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, 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 M27C516 has a standby mode which reduces
the active current from 30mA to 200pA. The
M27C516 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, 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
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

Table 3. Operating Modes

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 atthe
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 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 Ve 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.

Mode E G P A9 Vpp Q0-Q15
Read Vie Vi ViH X Vee Data Out
Output Disable Vi ViH X X Vce Hi-Z
Program Vi X Vi Pulse X Vpp Data In
Verify Vie ViL ViH X Vep Data Out
Program Inhibit ViH X X X Vep Hi-Z
Standby ViH X X X Vee Hi-Z
Electronic Signature ViL Vi Vi Vip Vee Codes
Notes: X = Vinor Vi, Vip = 12V £ 0.5V
Table 4. Electronic Signature
Identifier A0 Q7 Qé Q5 Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer’s Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 0 0 0 1 1 1 1 OFh
L7 352NN =
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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.
3.3KN
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O out
TEST T C_=100pF
0.4V
VAQOB26 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
Notes. 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously with or after Ver.
2. This parameter 1s sampled only and not tested 100%.
Table 6. Read Mode DC Characteristics ("
(TA=0t0 70 °C; Vcc = 5V + 5%; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <Vin<Vee +10 LA
Lo Output Leakage Current 0V < Vout < Vee +10 MA
lec Supply Current E =V, G =V, f=5MHz 30 mA
loct Supply Current (Standby) TTL E=Vn 1 mA
lecz Supply Current (Standby) CMOS E>Vec-0.2V 200 pA
lpp Program Current Vep = Vee 10 HA
ViL Input Low Voltage -0.3 0.8 Vv
ViH Input High Voltage 2 Vee + 1 \Y
Vou Output Low Voltage loL =2.1mA 0.4 Vv
Vo Output High Voltage TTL lon = —400pA 2.4 Vv
Output High Voltage CMOS loy = —100pA Vce -0.7V Vv

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

4/8 .
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Table 7. Read Mode AC Characteristics ()
(Ta=0to 70 °C; Vce = 5V + 5%; Vep = Vee)

M27C516
Symbol | Alt Parameter Test Condition 12 15 20 Unit
Min | Max | Min | Max | Min | Max

tavav | tacc |Address Valid to Output Valid E=Vi,G=VL 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=VL 50 60 70 | ns
tenaz® | tor |Chip Enable High to Output Hi-Z G=ViL 0 |40| 0|5 | 0|60] ns
tevaz® | tor |Output Enable High to Output Hi-Z E=VL 0 |40| 0|50 | 0|60/ ns

Address Transition to = =
taxax toH Output Transition E=V,G=VL | O 0 0 ns

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

2. This parameter is sampled only and not 100% tested.

Figure 5. Read Mode AC Waveforms

AO—A14 :)'( VALID X
L— tAvVQY —»] tAXQX —Jiu—
E Y /.
] tGLQV  —»] ke tHQ7 >
. = =
le—— tELQY ——» le- tGHQZ —»
Q0—-Q15 DATA OUT N Az

VA00935

Programming

When delivered (and after each erasure for UV
EPROM), all bits of the M27C516 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 exposure to ultraviolet

light (UV EPROM). The M27C516 is in -the pro-
gramming mode when Vpp input is at 12.75V and
E andPareat 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.

- 5/8
L7 TSN
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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
lu Input Leakage Current ViLSVINS ViH +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 \
VoL Output Low Voltage loL =2.1mA 0.4 \

Vo Output High Voltage TTL lon = —400pA 24 \
Vio A9 Voltage 11.5 125 \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; Vce = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

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

Chip Enable Low to
teLeL tees Program Low 2 Hs
tPLPH trw Program Pulse Width 95 105 us
Program High to Input
tpHOX toH Trar?sition ° P 2 us
Input Transition to Output
taxaL toes Enable Low 2 us
Output Enable Low to
taLav toe Output Valid 100 ns
@ Output Enable High to
taHaz torp Output Hi-Z 0 130 ns
Output Enable High to
taHax W | Address Transition 0 Hs

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2 This parameter is sampled only and not 100% tested

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

AD—A14 ___X VALID L
tAVPL:
Q0-Q15 DATA IN DATA OUT
tPHOX
Vpp _ﬁ/ —{ tGLQV}e—
tVPHPL [e— tGHQZ
Vee {/
tVCHPL fe— tGHAX ;
E é
_\T\wmﬂ» :
B i OXGL fa—
—»| tPLPH [+— :
3 3 \ f
_ PROGRAM VERIFY ——»

VA00936

Figure 7. Programming Flowchart

VCC = 6.25V, Vpp = 12.5V

Veg = 9V, Vpp = 3V
Check all Words

VA00707
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PRESTO Il Programming Algorithm

PRESTO Il Programming Algorithm allows to pro-
gram the whole array with a guaranteed margin, in
around 3 seconds. Programming with PRESTO ||
involves the application of a sequence of 100us
program pulses to each byte until a correct verify
occurs. During programming and verify operation,
a MARGIN MODE circuitis 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 M27C516s in parallel with
different data is also easily accomplished. Except
for E, all like inputs including G of the parallel
M27C516 may be common. A TTL low level pulse
applied to a M27C516’s E input, with P low and Vpp
at 12.75V, will program that M27C516. A high level
E input inhibits the other M27C516s 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 Vi, Vep at 12.75V and Vcc 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 M27C516. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C516.

Two identifier bytes may then be sequenced from
the device outputs by toggling address line AQ from
ViLto ViH. All other address lines must be held at
ViL during Electronic Signature mode. Byte 0
(AO=V1L) represents the manufacturer code and
byte 1 (A0=V|4) the device identifier code. For the
SGS-THOMSON M27C516, these two identifier
bytes are given here below, and can be read-out
on outputs QO to Q7.

ORDERING INFORMATION

Example: M27C516

i

-12 X F

ERASURE OPERATION (applies for UV
EPROM)

The erasure characteristics of the M27C516 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 M27C516 in
about 3 years, while it would take approximately 1
week to cause erasure when exposed to direct
sunlight. If the M27C516 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 M27C516 window to prevent unintentional era-
sure. The recommended erasure procedure for the
M27C516 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 era-
sure time with this dosage is approximately 15 to
20 minutes using an ultraviolet lamp with 12000
uW/cm? power rating. The M27C516 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

'_T

Speed l L Vcc Tolerance ] l Package ] ]Temperature Range | | Option
-12 120 ns X +5% F FDIP40W 1 0to70°C L Low Power
-15 150 ns C PLCC44 Additional
20 200ns Burn-in

TR  Tape & Reel

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8 -
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Ly SGS-THOMSON

M27C1000

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

= VERY FAST ACCESS TIME: 80ns

= 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
12sec.(PRESTO Il ALGORITHM)

DESCRIPTION

The M27C1000 is a high speed 1 Megabit UV
erasable and electrically programmable memory
EPROM ideally suited for microprocessor systems
requiring large programs. It is organized as
131,072 by 8 bits.

The 32 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.

For applications where the content is programmed
only one time and erasure is not required, the
M27C1000 is offered in Plastic Dual-in-Line pack-
age.

FDIP32W (F) PDIP32 (B)
Figure 1. Logic Diagram
Vee WP
17 8

A

M27C1000
Table 1. Signal Names E —d
A0 - A16 Address Inputs G —(Q
Qo0 -Q7 Data Outputs
E Chip Enable
G Output Enable SIS -
P Program
Vpp Program Supply
Vee Supply Voltage
Vss Ground
May 1992 1/8
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature: grade 1 0to70 °C
Taias Temperature Under Bias -50 to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages —0.6t07 Vv
Vee Supply Voltage -06t07 \
Vae A9 Voltage -0.6t0 13.5 . Vv
Vep Program Supply Voltage —0.6to 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 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~ 320 Vee
G2 310 P
A15 [ 3 30 NC
A12 0 4 290 A14
A7 [ 5 280 A13
A6 [ 6 27 0 A8
A5 [ 7 26 0 A9
A4 08 250 Al
A3 19 M27C1000 4 1 At
A2 ] 10 230 A10
A1 O M 22 E
A0 ] 12 21 p Q7
Qo O 13 200 Q6
Q1 314 190 Q5
Q2 015 180 Q4
Vg [ 16 170 Q3
VA00838

Warning: NC = No Connection.

DEVICE OPERATION

The modes of operation of the M27C1000 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 Elec-
tronic Signature.

2/8 -
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Read Mode

The M27C1000 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 M27C1000 has a standby mode which re-
duces the active current from 30mA to 100pA (or
35mA to 200pA, see Read Mode DC Characteris-
tics Table for details). The M27C1000 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.

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
rr}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
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DEVICE OPERATION (cont'd)

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.

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 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
should be located near the power supply connec-
tion point. The purpose of the bulk capacitor is to

Table 3. Operating Modes

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 M27C1000 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 M27C1000 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. Vcc is specified to be 6.25V +
0.25V.

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 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.

Mode E G P A9 Vep Qo0- Q7
Read Vi Vi X X Vee Data Out
Output Disable Vi Vi X X Vee Hi-Z
Program Vi Vin Vi Pulse X Vpp Data In
Verify ViL Vi ViH X Vpp Data Out
Program Inhibit ViH X X X Vep Hi-Z
Standby Vi X X X Vce Hi-Z
Electronic Signature Vi ViL ViH Vio Vee Codes

Notes: X = Vi or Vi, Vip = 12V £ 0.5V.

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 ViH 0 0 0 0 0 1 0 1 05h

L_ SGS-THOMSON 3/8
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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 IN914
Note that Output Hi-Z is defined as the point where data
1s no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2 4y UNDER O out
TEST T C_=100pF
0.4V
VAOOBZ6 CL ncludes 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: This parameter is sampled only and not tested 100%.
Table 6. Read Mode DC Characteristics ("
(TA =010 70 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V <Vin<Vcc +10 A
Lo Output Leakage Current 0V < Vour < Ve +10 HA
lcc® | Supply Current E=Vi, G=Vi, f=5MHz 30 mA
lcc1 | Supply Current (Standby) TTL E=Vm 1 mA
loc2® Supply Current (Standby) CMOS E>Vec—0.2V 100 HA
Ipp Program Current Vep = Ve 10 pA
ViL Input Low Voltage -0.3 0.8 Vv
ViH Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL =2.1mA 0.4 Vv
Vo Output High Voltage TTL lon = —400pA 24 \Y
Output High Voltage CMOS lon = —100pA Vce - 0.7V Vv

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2 For Speeds -80, -10 only. For other types the maximum lcc is 35mA.
3. For Speeds -80, -10 only. For other types the maximum lccz is 200pA.

4/8 -
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Table 7A. Read Mode AC Characteristics ("
(Ta=0to 70 °C; Ve = 5V £ 5% or 5V + 10%; Vep = Vce)

M27C1000
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=Vo 80 100 120 | ns
teLav tce | Chip Enable Low to Output Valid G=Vi 80 100 120| ns
taLav toe |Output Enable Low to Output Valid E=Vi 40 50 60 | ns
teraz @ tor | Chip Enable High to Output Hi-Z G=ViL 03| 0|30 40 | ns
taHaz @ tor | Output Enable High to Output Hi-Z E=Vy 0|31} 0|30 40 | ns
Address Transition to =_ =
taxax ton Output Transttion E=Vi,G=Vw| 0 0 0 ns
Table 7B. Read Mode AC Characteristics ("
(TA=010 70 °C; Vce = 5V £ 5% or 5V + 10%; Vep = Vcce)
M27C1000
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=VyL 150 200 250 | ns
teLav tce | Chip Enable Low to Output Valid G=ViL 150 200 250 | ns
teLav toe  |Output Enable Low to Output Valid E=ViL 65 70 100| ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=ViL 50 60| 0 | 60| ns
taraz @ tor | Output Enable High to Output Hi-Z E=Vi 50 60 60 | ns
Address Transition to = =
taxax toH Output Transition E=Vi,G=Vi| O 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. This parameter is sampled only and not 100% tested.
Figure 5. Read Mode AC Waveforms
!
AO—A16 ) VALID X
[e—— tAVQV — tAXQX 4474—
= S
l‘f toLQv —» le- teHoz -
: N\ —
— tELQV —> }4- tGHQZ —»
Hi—Z
Q0-Q7 DATA OUT
VA00713
5/8
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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
L Input Leakage Current ViLS VNS VIH +10 HA
lcc Supply Current 50 mA
Ipp Program Current E=Vo 50 mA
Vi Input Low Voltage -0.3 0.8 '
Vi Input High Voltage 2 Vce + 0.5 \Y
VoL Output Low Voltage loL =2.1mA 04 \Y
VoH Output High Voltage TTL lon = —400pA 24 Y
Vip A9 Voltage 15 125 Y
Note: 1 Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
Table 9. Programming Mode AC Characteristics ()
(Ta=25°C; Vce = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)
Symbol Alt Parameter Test Condition Min Max Unit
tavpL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvPHPL tvps Vpp High to Program Low 2 us
tveHpL tves Vce High to Program Low 2 us
Chip Enable Low to

tete tees Program Low 2 Hs

tripH trw Program Pulse Width 95 105 ns
Program High to Input ,

tpHox oH | Transition 2 Hs
Input Transition to Output

toxaL toes Er?able Low P 2 Hs
Output Enable Low to

teLav e | Gutput Valid 100 ns

taraz @ torp %ugmma; le High to 0 130 ns

Output Enable High to

takax tan Address Transition 0 ns

Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. This parameter 1s sampled only and not 100% tested.

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

VALID

{
AO-A16 X
L—tA\/PL—»i

Q0-Q7 DATA IN

DATA OUT

tPHQX

tQVPL-»
Vep _J/

| tVPHPL (e—

—» tGLQVie—

Vee )
tVCHPL e—

mi

i
15hH0Z —>

GHAX —»

t‘tELPL—b

'
'

ol

—»

tOXGL  fe—

ol

B

PROGRAM ——————pis

VERIFY -

VAQD714

Figure 7. Programming Flowchart

Vog = 6.25V, Vpp = 125V

VCC = 5\/, Vpp = 5V
Check all Bytes
VA00715
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Program Inhibit

Programming of multiple M27G1000s in parallel
with different data is also easily accomplished.
Except for E, all like inputs including G of the
parallel M27C1000 may be common. A TTL low
level pulse applied to a M27C1000 E input, with P
low and Vpp at 12.75V, will program that
M27C1000. A high level E input inhibits the other
M27C1000 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 \C;‘: at Vi, P at Vi, 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 M27C1000. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27C1000, with

MSON 718
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DEVICE OPERATION (cont'd)

Vpp=Vcc=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line A0 from ViL to Vi4. All other address
lines must be held at ViL during Electronic Signa-
ture mode.

Byte 0 (A0O=V|L) represents the manufacturer code
and byte 1 (A0=Vy) the device identifier code. For
the SGS-THOMSON M27C1000, these two identi-
fier bytes are given here below, and can be read-
out on outputs QO to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C1000 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

ORDERING INFORMATION

shows that constant exposure to room level fluo-
rescent lighting could erase a typical M27C1000 in
about 3 years, while it would take approximately 1
week to cause erasure when exposed to direct
sunlight. If the M27C1000 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 M27C1000 window to prevent unintentional
erasure. The recommended erasure procedure for
the M27C1000 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 M27C1000
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: M27C1000 -80 X F 1
Speed J I Vcc Tolerance | | Package | |Temperature Range

-80 80 ns X +5% F FDIP32W 1 0to70°C

-10 100 ns blank +10% B PDIP32

-12 120 ns

-15 150 ns

-20 200 ns

25 250 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

88 &ﬁ SGS-THONISON
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M27C1001

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

= VERY FAST ACCESS TIME: 80ns

= 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 12sec.
(PRESTO Il ALGORITHM)

DESCRIPTION

The M27C1001 is a high speed 1 Megabit UV
erasable and electrically programmable memory
EPROM ideally suited for microprocessor systems
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 where the content is programmed
only one time and erasure is not required, the
M27C1001 is offered in both Plastic Dual-in-Line
and Plastic Leaded Chip Carrier packages.

Table 1. Signal Names

PDIP32 (B)

PLCC32 (C)

Figure 1. Logic Diagram

Vec VP

Lo

4

M27C1001

A0 - A16 Address Inputs

Qo0 -Q7 Data Outputs

E Chip Enable

G Output Enable

P Program

Vpp Program Supply

Vee Supply Voltage

Vss Ground
February 1992

Vss

VADO710

1/8
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep 1 320 Vec N v o &9
A16 [ 2 310 P 5,32,.%,2,'&,2
A15 1 3 300 NC / "‘®32
A12 [ & 290 A4 A7 [ A14
A7 01 5 280 A13 A6 [ 1A13
AB [ 6 270 A8 AS ] i
AS 0T 7 260 A9
A4 A8
A4 [ 8 250 AN g i
A3 [ g M27C1001 5, b & AZ[9 M27C1001 25 [1AM
A2 [ 10 230 A1O A2 [ nc
Al O 220 E A1 1 A10
AO [ 12 210 Q7 AQ [l ne
Q0 O13 200 Q6 Qo Q7
Q1 014 19 Q5 17
Q2 015 180 Q4 t‘:“(—'ﬂ:"::‘;’
Vsg [ 16 170 Q3 oo;noooo
VA00712
VAOG711
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 —401to 85
Teias Temperature Under Bias -501t0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t07 \
Vee Supply Voltage —0.6to7 \"
Vag A9 Voltage -0.6to0 13.5 \%)
Vep Program Supply Voltage -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

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.

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.

2/8 .
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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 (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 M27C1001 has a standby mode which re-
duces the active current from 30mA to 100uA (or
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DEVICE OPERATION (cont'd)

35mA to 200uA, see Read Mode DC Characteris-
tics Table for details). The M27C1001 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.

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 nceur.

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
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. 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 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 M27C1001 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 M27C1001 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. Vcc is specified to be 6.25V +
0.25V.

Mode E G P A9 Vep Qo - Q7
Read Vi Vi X X Vee Data Out
Output Disable ViL VIH X X Vce Hi-Z
Program ViL VIH ViL Pulse X Vep Data In
Verify Vi Vie Viy X Vep Data Out
Program Inhibit Vi X X X Vpp Hi-Z
Standby Vin X X X Vee Hi-Z
Electronic Signature Vi Vi Viy Vip Vece Codes
Notes' 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 Viy 0 0 0 0 0 1 0 1 05h
Lyr 52 THIMAN =
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4t0 24V
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

Figure 4. AC Testing Load Circuit

DEVICE
24V UNDER o out
TEST CL=100pF
0.4V
VAQOS26 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: This parameter i1s sampled only and not tested 100%
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
I Input Leakage Current 0V <Vin<Vee +10 HA
Lo Output Leakage Current 0V < Vour £ Vee +10 pHA
lcc(z) Supply Current E= Vi, G= Vi, f = 5SMHz 30 mA
lect Supply Current (Standby) TTL E=VH 1 mA
lcc2® | Supply Current (Standby) CMOS E>Vec—-0.2V 100 pA
lpp Program Current Vpp = Vce 10 HA
Vi Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 2 Voo + 1 Vv
VoL Output Low Voltage loL =2.1mA 0.4 \"
Vo Output High Voltage TTL lon = —400pA 24 \
Output High Voltage CMOS lon = —100pA Vee - 0.7V \%

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2 For Speeds -80, -10 and Option “L" at 0 to 70 °C only For other types the maximum lcc is 35mA
3. For Speeds -80, -10 and Option "L" at 0 to 70 °C only. For other types the maximum Icca Is 200A.

4/8 -
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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%; Vep = Vce)

M27C1001
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=Vi 80 100 120| ns
taLav toe |Output Enable Low to Output Vaiid E=ViL 40 50 60 ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=ViL 03] 0|30 40 | ns
tevaz® | tor |Output Enable High to Output Hi-Z E=Vi 0 | 30 30 40 | ns
Address Transition to = =
taxax ton Output Transition E=Vi,G=ViL| O 0 0 ns
Table 7B. Read Mode AC Characteristics ()
(TA=0to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V £ 5% or 5V + 10%,; Vep = Vce)
M27C1001
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
teLav tce | Chip Enable Low to Output Valid G=Vi 150 200 250 | ns
taLav toe |Output Enable Low to Output Valid E=ViL 65 70 100| ns
teraz @ tor | Chip Enable High to Output Hi-Z G=Vi 50 60 60 | ns
tanaz @ tor | Output Enable High to Output Hi-Z E=Vu 50 60 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 This parameter is sampled only and not 100% tested.
Figure 5. Read Mode AC Waveforms
( |
AO—A16 VALID x
L— tAVQV ——>»] tAXQX —4——4—
e ) ya——
tGLQv  —» e tEHQZ -
G ,*
l— tELQV —> ke tGHQZ »]
Hi-Z
Q0-Q7 DATA OUT '
VA00713
r SGS-THOMSON 5/8
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Table 8. Programming Mode DC Characteristics ()
(Ta =25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

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

Vou Output Low Voltage loL =2.1mA 0.4 Vv
Vo Output High Voltage TTL lon = —400pA 24 \
Vi 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; Voc = 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 Vpp High to Program Low 2 us
tveHPL tvcs Vec High to Program Low 2 us
an | e | gnEetloe : o
tPLPH trw Program Pulse Width 95 105 us

Program High to Input
teHax tox Trar?sition ¢ P 2 us
taxaL toes Eﬁ:& Il’rﬁg‘jlltlon to Output 2 s
wo |
taraz @ torp %uJ{);Jtlilr:azb le High to 0 130 ns
tarax ta Output Enable High to 0 ns

Address Transition

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. This parameter i1s sampled only and not 100% tested

6/8 g
7 S HINSN
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Figure 6. Programming and Verify Modes AC Waveforms

AO—A16 :X VALID (
LtAVPL
DATA OUT
tPHOX
Vpp Tﬁf —> tGLQV}—
tVPHPL [— {GHOZ —]
Vee _4{ '
EVCHPL fe— {GHAX —»——
E i
_\ttELPL-b ;
5 j\_ tOXGL | :
—>{ tPLPH |
g E A |
le—— PROGRAM =4 VERIFY >
VAQD714

Figure 7. Programming Flowchart

Vee = 6.25V, Vpp = 12.5V

Vee = SV, Vpp = 5V
Check all Bytes

VA00715

b7

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.

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.

THOMSON 7/8
MICROELECTRONICS
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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 M27C1001. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27C1001, with
Vpp=Vce=5V. Two identifier bytes may then be
sequenced from the device outputs by toggling
address line AO from VL to Vi4. All other address
lines must be held at V)L during Electronic Signa-
ture mode.

Byte 0 (A0=V\L) represents the manufacturer code
and byte 1 (A0O=V ) the device identifier code. For
the SGS-THOMSON M27C1001, these two identi-
fier bytes are given here below, 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-

ORDERING INFORMATION

Example:  M27C1001

i

-80 X F

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.

1 L

;

li Speed | I Vcc Tolerance | | Package | ITemperature Rangel | Option
-80 80 ns X +5% F FDIP32W 1 0to70°C L Low Power
-10 100 ns blank +10% B PDIP32 3 -40to125°C X Additional
42 120ns C  PLCC32 6 -40t085°C Bum-in
45 150ns L Lcccazw TR Tape &Reel
-20 200 ns
-25 250 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8 ﬁ SGS-TH
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M27C1024

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

= FAST ACCESS TIME: 120 ns

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

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

= PROGRAMMING VOLTAGE: 12.75V

= EL ECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING

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

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
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.

For application where the content is programmed
only one time and erasure is not required, the
M27C1024 is offered in a Plastic Leaded Chip

Nt

FDIP40W (F) PLCC44 (C)
Figure 1. Logic Diagram
Vee  Vep
16 16

AO-A15 Q;ﬁ)

Carrier package. P —Q m27c1024
E —(g
Table 1. Signal Names
AO - A15 Address Inputs ¢ —9
Q0 -Q15 Data Outputs
é Chip Enable Ves
G Output Enable VAQ0702
P Program
Vep Program Supply
Vce Supply Voltage
Vss Ground
May 1992 1/8
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep 01 ~ 40 [ Ve
EQ2 390F o o
s s 58 I ne 858w Eg Pz
Q14 [ 4 37 A A5 /l_|l_|l_|l_|l_|l—\l—|l_|l_|l_|l_|
a3 Os 36 [ A4 Q2 ) 44 0 A13
a2 Os 35 1 A13
an 07 34 [l M2 ar H A12
oo O8 33 1 AN Q10 [ 0 An
s Oo 32 1 a0 Qo [ 1 A10
08 [ 10 31 P oA Q8 [ 0 A9
M27C1024
Vss g u 0 Vs vss [ 12 M27C1024 34 1 Vgg
Q7 O 12 29 [ A8 .
Ne ] 0 NC
6 013 28 1 A7 s
05 014 27 1 A6 071l oA
04 15 26 [1 A5 Q6 [ 0 A7
o3 O 16 25 1 A4 Q5 [ 0 A6
Q2 017 24 [1 A3 Q4 23 0 As
at E 18 23 ] A2 | U [ S R Sy SN S gy S g S R SU gy S gy sy e
0 [O19 22 I a1 MO =0 Q0 O =N MY
s o2 I cooaelz 2223
VAGO703 VADQ704
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 oG
grade 6 —40 to 85
TaiAs Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65to 150 °C
Vio Input or Output Voltages -0.6to7 Vv
Vee Supply Voltage -0.6t0 7 \
Vag A9 Voltage -0.6to0 13.5 Vv
Vpp Program Supply Voltage -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 rehability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

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
AQ 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 -
L7 SEETHONSON
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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 (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-teLav.

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 (cont'd)

The M27C1024 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 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.

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 capa-
citive 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 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 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 ViL Vin X Vee Data Output
Output Disable Vi VIH X X Vee Hi-Z
Program Vi X ViL Pulse X Vep Data Input
Verify Vi ViL ViH X Vpp Data Output
Program Inhibit ViH X X X Vep Hi-Z
Standby ViH X X X Vee H-Z
Electronic Signature Vi ViL Vin Vip Vee Codes
Notes: 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 ViH 1 0 0 0 1 1 0 0 8Ch
&y S5 THOMSON o
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit
Input Rise and Fall Times <20ns 13v
Input Pulse Voltages 0.4V to 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.
3.3K0
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O out
TEST T C_=100pF
0.4V
VAOOB26 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
Cour Output Capacitance Vour = 0V 12 pF

Note: This parameter 1s sampled only and not tested 100%

Figure 5. Read Mode AC Waveforms

AD—A15 ) VALID )l(
—— tAVQV —») tAXQX -1—4—
_ _\ /'—
E \ |
toLQV  —»f e teHQ7 -
G )
le—— tELQv ——»] ks tGHOZ -+
Hi-Z
Q0-Q15 DATA QUT )—-
VA00705
4/8 £ SGS-THOMS!
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Table 6. Read Mode DC Characteristics ()
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5%,; Vep = Vce)

Symbol Parameter Test Condition Min Max Unit
ILi Input Leakage Current 0V <Vin<Vee +10 pA
Lo Output Leakage Current 0V < Vour < Vee +10 pA
loc Supply Current E=Vi,G=Vy, f=5MHz 35 mA
lect Supply Current (Standby) TTL E=Vi 1 mA
lcca Supply Current (Standby) CMOS E>Vec—0.2V 100 nA
lpp Program Current Vpp = Vce 100 pA
Vi Input Low Voltage -0.3 0.8 Vv
Vi Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL =2.1mA 0.4 \Y
Vou Output High Voltage TTL lon = —400pA 24 Y
Output High Voltage CMOS lon = —100pA Vee - 0.7V Vv
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep
Table 7A. Read Mode AC Characteristics ("
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5%; Vep = Vcc)
M27C1024
Symbol Alt Parameter Test Condition A2 15 Unit
Min Max Min Max
tavav tacc |Address Valid to Output Valid E=Vi,G=Vy 120 150 | ns
teLav tce  |Chip Enable Low to Output Valid G=Vi 120 150 | ns
teLav toe  |Output Enable Low to Output Valid E=ViL 60 60 ns
teraz® | tor |Chip Enable High to Output Hi-Z G=ViL 40 50 | ns
taaz® | tor  |Output Enable High to Output Hi-Z E=ViL 0 40 50 | ns
taxax ton éﬂ%ﬁ?%ggglzgﬁ nto E=Vi,G=Vo 0 0 ns
Table 7B. Read Mode AC Characteristics (") .
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% Vep = Vee)
M27C1024
Symbol Alt Parameter Test Condition 20 25 Unit
Min Max Min Max
tavav tacc |Address Valid to Output Valid E=Vi,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=VL 70 100 | ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=Vi 0 80 60 ns
tarioz @ tor  |Output Enable High to Output Hi-Z E=Vi 0 80 60 ns
wor | ton |fSdss Tarton o E-viG-wi| o : .
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep
2. This parameter is sampled only and not 100% tested.
5/8
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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 0<ViINS VI +10 A
lcc Supply Current 50 mA
lpp Program Current E=Vo 50 mA
ViL Input Low Voltage -0.3 0.8 Vv
Vi Input High Voltage 2 Vee + 0.5 Vv
VoL Output Low Voltage loL=2.1mA 04 Vv
Vou Output High Voltage TTL lon = —400pA 24 \"
Vio A9 Voltage 1.5 12.5 Vv
Note: 1 Vcc must be applied simultaneously with or before Vee and removed simultaneously with 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
tavrL tps Input Valid to Program Low 2 us
tvPHPL tvps Vpp High to Program Low 2 us
tveHpPL tves Ve High to Program Low 2 us
teLrL tces Chip Enable Low to Program Low 2 us
tPLPH tpw Program Pulse Width 95 105 us
tPHOX toH Program High to Input Transition 2 us
taxaL toes :_no%t Transition to Output Enable 2 us
taLav toe Output Enable Low to Output Vald 100 ns

taHaz @ torp Output Enable High to Output Hi-Z 0 130 ns
taHAx tan _CI_)rl;tﬁsui;E: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. This parameter is sampled only and not 100% tested

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

AO-A15

VALID X

|
L—tA\/PL

Q0-0Q15 DATA IN DATA OUT
> tPHQX
Vpp _/ —{ tGLQV|e—
tVPHPL [&— tGHQZ
Vee _/
tVCHPL fe— tGHAX —» ;
€ %
_\htELPL-b
P \__ /" tQXGL  fe—
: —» tPLPH je— :
G é

f——— PROGRAM ———ple——— VERIFY —»

VA0Q706

Figure 7. Programming Flowchart

PRESTO Il Programming Algorithm

Vo = 625V, Vpp = 12.5V

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

VA00707

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 Il consists of applying
a sequence of 100 s 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 Vi, Vpp at 12.75V and Vcc at

or

6.25V.

SGS-THOMSON 718
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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 11.5V to 12.5V
on address line A9 of the M27C1024 with Vep =
Vcc = 5V. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line A0 from VL to ViH. All other address lines
must be held at ViL during Electronic Signature
mode. Byte 0 (AO=V|L) 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 here below, and can
be read-out on outputs QO to Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C1024 is
such that erasure begins when the cells are ex-

ORDERING INFORMATION

Example:

M27C1024 -12 X F

I

posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sun-
light and some type of fluorescent lamps have
wavelengths in the 3000-4000 Arange. 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 uW/cm? power rating. The M27C1024
should be placed within 2.5 cm (1 inch) of the lamp
tubes during the erasure. Some lamps have afilter
on their tubes which should be removed before
erasure.

1 L

Speed j | Vcc Tolerance | r Package | |Temperature Range l l Option
-12 120 ns X £5% F  FDIP4OW 1 0t070°C L Low Power
-15 150 ns blank +10% C PLCC44 6 —40to85°C X Additional
20 200ns Burn-in
5 250 ns TR  Tape & Reel

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

For further information on any aspect of this device, please contact our Sales Office nearest to you.
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M27V101

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

= LOW VOLTAGE READ OPERATION
— Vcc Range: 3V to 5.5V (Ta= 0 to 70°C)
— Vce 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
n ﬁ\IMGALL PACKAGES FOR SURFACE MOUNT-
— Ceramic: LCCC32W, ultra-thin 2.8mm (max)
height
— Plastic: PLCC32
= PROGRAMMING VOLTAGE: 12.75V

= PROGRAMMING TIMES OF AROUND 12sec.
(PRESTO Il ALGORITHM)

= M27V101 IS PROGRAMMABLE AS M27C1001
WITH IDENTICAL SIGNATURE

DESCRIPTION

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

The M27V101 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

A0 -A16 Address Inputs
Q0 -Q7 Data Outputs
Chip Enable

Output Enable

P Program

Vep Program Supply

Vce Supply Voltage

Vss Ground

ADVANCE DATA

PLCC32 (K) LCCC32w (L)

Figure 1. Logic Diagram

Vee  Vep

ol

Lo

M27V101

4

Qr/_“‘> Q0-Q7

Vss

VA00660

May 1992

1/8

This 1s 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: grade 1 0to 70 oG
grade 6 —40 to 85
Teias Temperature Under Bias -50to0 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -06t07 \
Vee Supply Voltage -0.6t07 \'
Vag A9 Voltage -0.61t0 13.5 \
Vep Program Supply Voltage -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 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. LCC Pin Connections
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A6 [ na13
A5 [ A8
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A3 0o M27V101 25 0An
A2 [ nc
A1 A0
AC ] 113
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Warning: NC = No Connection

DESCRIPTION (cont'd)

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
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.

28 47_[ SGS-THOMSON
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For applications where the content is programmed
only one time and erasure is not required, the
M27V101 is offered in Plastic Leaded Chip Carrier
package.

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. All inputs 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 Vcc < 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
to the E input. When in the standby mode, the
outputs are in a highimpedance state, independent
of the G input.
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DEVICE OPERATION (cont'd)

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, lcc, has three seg-
ments that are of interest to the system designer:
the standby current level, the active current level,

Table 3. Operating Modes

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. 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
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

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 .

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

Notes. X = Vi or Vi, Vip = 12V £ 0.5V

Table 4. Electronic Signature

Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Qi 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

7 SGS-THOMSON 3/8
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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 3KO
Figure 3. AC Testing Input Output Waveforms
DEVICE
2 4V UNDER O out
TEST T C =100pF
0.4V
VAOOB26 C| ncludes 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: This parameter 1s sampled only and not tested 100%
Table 6. Read Mode DC Characteristics (!
(Ta =010 70 °C; Vcc = 3V to 5.5V unless specified; Vep = Vce)
(Ta =-40to 85 °C; Vcc = 3.2V to 5.5V unless specified; Vpp = Vce)
Symbol Parameter Test Condition Min Max Unit
Il Input Leakage Current 0V <Ving Vee +10 uA
Lo Output Leakage Current 0V < Vout < Vee +10 uA

E=Vi, G= Vi, f=5MHz, Voc £ 3.2V 15 mA
lec Supply Current — —

E =Vi, G =V, f=5MHz, Vec = 5.5V 30 mA
lect _?_tlj_EpIy Current (Standby) E=Vn 4 mA
| Supply Current (Standby) E>Vec—0.2V, Vec 3.2V 20 nA
ez | cMOSs =

E > Vcc—0.2V, Vge = 5.5V 100 HA
lpp Program Current Vep =Vce 10 uA
Vi Input Low Voltage -0.3 0.8 \
Vi Input High Voltage 2 Vee + 1 Vv
VoL Output Low Voltage loL =2.1mA 0.4 v
Vo Output High Voltage TTL lon = —400pA 2.4 \Y

Output High Voltage CMOS lon = —100pA Vee - 0.7V \"

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

4/8
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Table 7. Read Mode AC Characteristics (1

(TA=0to 70 °C; Vce = 3V to 5.5V unless specified; Vep = Vce)
(Ta =—40 10 85 °C; Vcc = 3.2V to 5.5V unless specified; Vep = Vce)

M27V101
Symbol Alt Parameter Test Condition 200 950 Unit
Min Max Min Max

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

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

teLav toe |Output Enable Low to Output Valid E=VL 130 150 ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=Vi 0 80 0 80 ns
taHaz @ tor | Output Enable High to Output Hi-Z E=VL 0 80 0 80 ns

Address Transition to
taxax tox Output Transition E=Vi,G=Vu 0 0 ns

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

2. This parameter 1s sampled only and not 100% tested

Figure 5. Read Mode AC Waveforms

AD—-A16 >

VALID

e tAVQY ——» EAXQX — b e
£ N ya
] — {6LQV. —» k- teraz ]
6 _{ fi
le—— teLqv —] ke toHQz +]
Q0-07 DATA OUT Ty Ae

VA00713

DEVICE OPERATION (cont'd)

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

c SGS-THOMSON
Y/ ICR0ELEGTRONICS

changea"0"to a"1"is by die exposure to ultraviolet
light (UV EPROM). The M27V101 is in the pro-
gramming mode when Vep 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.

5/8

141



M27V101

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
Iu Input Leakage Current ViLSVINS Vi +10 HA
lcc Supply Current 50 mA
Ipp Program Current E=Vu 50 mA
Vi Input Low Voltage -0.3 0.8 \
Vi Input High Voltage Vce + 0.5 Vv
VoL Output Low Voltage loL=2.1mA 0.4 \Y
VoH Output High Voltage TTL lon = —400pA Vv
Vip A9 Voltage 1.5 125 Vv
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
Table 9. Programming Mode AC Characteristics (V)
(Ta=25°C; Vce = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tavpL tas Address Valid to Program Low 2 Hs
taveL tos Input Valid to Program Low 2 us
tvPHPL tvps Vpp High to Program Low 2 us
tveHPL tves | Vec High to Program Low 2 us
o | e | GBSt : e
tPLPH trw Program Pulse Width 95 105 us

Program High to Input
tpHox H | Transition 2 Hs
toxaL togs Eﬁ:éllrﬁganon to Output 5 us
Output Enable Low to
teLav toe Output Valid 100 ns
tanaz® | torp %“Jg;ﬁtlir{fzble High to 0 130 ns
Output Enable High to
tarax ta Address Transition 0 ns

Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2 This parameter 1s sampled only and not 100% tested.

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

AO-A16 ) VALID (
- tAVPL
Qo-Q7 — DATA IN DATA OUT
e tQVP L] » tPHOX
Vep / —» tGLQV|e—
—>l tVPHPL fe— tGHOZ
Vee /]
—» tVCHPL fe— tGHAX —
E
e tELPL -]
P : —» tQXGL fe—
: —» tPLPH [e— ;
G : 3
e PROGRAM ——ple——— VERIFY ——»

VAQ0714

Figure 7. Programming Flowchart

Ve = 6.25V, Vpp = 12.5V

\/CC = 5\/. VPP = 5V
Check all Bytes
VA0O715

&y $55;THOMSON

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
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 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. Ahighleval
E input inhibits the other M27V101s 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 V4, Vpp at 12.75V and Vce at
6.25V.

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 M27V101. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27V101, with Vep = Ve
= 5V. Two identifier bytes may then be sequenced
from the device outputs by toggling address line AO
from Vi to Viu. 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 (AO=Vin) the device identifier code. For
the SGS-THOMSON M27V101, these two identi-
fier bytes are given here below, 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

ORDERING INFORMATION

light with wavelengths shorter than approximately
4000A. [t should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000Arange. 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
opagque 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 mlnutes 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

Example: M27Vi01 200 K 6 TR
Speed | I Package | ITemperature Rangel I Option
-200 200 ns K PLCC32 1 0to70°C TR Tape & Reel
-250 250 ns L LCCC32wW 6 —40t085°C

For a list of available options of Speed, Package and Temperature Range refer to the Selector Guide in
this Data Book or the current Memory Shortform that will be periodically up-dated.

For further information on any aspect of this device, please contact our 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 MICRO-
PROCESSORS, ZERO WAIT STATE

= | OW POWER "CMOS" CONSUMPTION:
— Active Current 30mA
— Standby Current 100pA

= 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 Dual-in-Line
and Plastic Leaded Chip Carrier packages.

Table 1. Signal Names

LCCC32w (L)

../‘ N

=

3 iﬁﬁlﬂ@

PDIP32 (B) PLCC32 (C)

Figure 1. Logic Diagram
\/CC Voo
!
i8 8

ERYAVAN AdN A~ Ao
A0 ATT ) v Q0= 07

F—Q wzrczoo

AO - A17 Address Inputs
Qo -Q7 Data Outputs £ g
E Chip Enable 5 —d
G Output Enable
P Program
Vpp Program Supply vss VAOO716
Vee Supply Voltage
Vss Ground
May 1992 1/8
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep 01 ~ 32 XCC awvw o &8 ~
A6 [ 2 3NpP E‘EIE”::”E‘;
A5 1] 3 300 A17 s © 52
A2 [ 4 290 Al4 A7 [ 1 A14
A7 00 5 280 A13 A6 [ 0A13
odr aeh e 1 4o
A A8
A4 1 8 250 Al “0 .
A3 [ g M27C2001,, b & A3 9 M27C2001 25 f AN
A2 [} 10 230 A10 A2 NG
Al O 1 220 E A1 N A10
AO [ 12 210 Q7 A0 ne
Q0 013 200 Q6 00 I Na7
Q1 014 19 0 Q5 17
Q2 015 18 0 Q4 el
Vsg [ 16 17 f Q3 oogoooo
VAGOT17 VA0Q0718
Table 2. Absolute Maximum Ratings
Symbol Parameter Value Unit
Ta Ambient Operating Temperature: grade 1 0to 70 oG
grade 6 —40 to 85
Taias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t0 7 \Y
Vee Supply Voltage -0.6t07 Vv
Vag A9 Voltage -0.6t013.5 \
Vep Program Supply Voltage -0.6to0 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 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 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.

Read Mode

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.

2/8 ) R
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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 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 M27C2001 has a standby mode which re-
duces the active current from 30mA to 100pA (or
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DEVICE OPERATION (cont'd)

35mA to 200pA, see Read Mode DC Characteris-
tics Table for details). The M27C2001 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.

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, 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

Table 3. Operating Modes

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. 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
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 Vce
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 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. Vcc is specified to be 6.25V
+0.25V.

Mode E G P A9 Vep Qo0 - Q7
Read Vie Vi X X Vee Data Out
Output Disable ViL ViH X X Vece Hi-Z
Program Vi VIH ViL Pulse |- X Vpp Data In
Verify Vi ViL ViH X Vpp Data Out
Program Inhibit VIH X X X Vep Hi-Z
Standby Vin X X X Vee Hi-Z
Electronic Signature Vi Vi ViH Vip Vee Codes
Notes: X = Vi or Vi, Vip = 12V £0 5V
Table 4. Electronic Signature
Identifier A0 Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0 | Hex Data
Manufacturer’s Code ViL 0 0 1 0 0 0 0 0 20h
Device Code Vin 0 1 1 0 0 0 0 1 61h
Lyr 53THOMAON =
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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
1s no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2 4V UNDER O out
TEST I = 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
Cour Output Capacitance Vour = 0V 12 pF
Note: This parameter is sampled only and not tested 100%
Table 6. Read Mode DC Characteristics (")
(TAa =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 pA
Lo Output Leakage Current 0V < Vour € Vee +10 pA
lcc® | Supply Current E=ViL, G=Vy, f=5MHz 30 mA
lcc1 | Supply Current (Standby) TTL E=V 1 mA
lec2® | Supply Current (Standby) CMOS E>Vee—-0.2V 100 pA
lep Program Current Vep = Vee 10 pA
ViL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2 Vee + 1 \Y
VoL Output Low Voltage loL=2.1mA 0.4 \
v Output High Voltage TTL loH = —400pA 24 \
OH
Output High Voltage CMOS loH = ~100pA Vee - 0.7V \Y

Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2 For Speeds -80, -10, -12 and Option "L" at 0 to 70 °C only. For other types the maximum Icc I1s 35mA.
3 For Speeds -80, -10, -12 and Option "L" at 0 to 70 °C only. For other types the maximum Iccz 1s 200pA.

4/8
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Table 7A. Read Mode AC Characteristics (7
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)

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=ViL 80 100 120 | ns
teLav tce |Chip Enable Low to Output Valid G=Vo 80 100 120| ns
taLav tor  |Output Enable Low to Output Valid E=Vy 40 50 50 | ns
teraz @ tor | Chip Enable High to Output Hi-Z G=ViL 30 30| 0 |40 ns
taraz @ tor  |Output Enable High to Output Hi-Z E=VL 30 30| 0|40 | ns
Address Transition to = =
taxax toH [ Output Transition E=ViLG=ViL| 0 0 0 ns
Table 7B. Read Mode AC Characteristics ()
(TA=0to0 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = 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=VL 150 200 250 | ns
teLav tce  |Chip Enable Low to Output Valid G=Vi 150 200 250| ns
taLav toe |Output Enable Low to Output Valid E=VL 60 70 100| ns
tenaz @ tor  |Chip Enable High to Output Hi-Z G=ViL 50 60 60 ns
taraz @ tor | Output Enable High to Output Hi-Z E=Vu 50| 0 | 60 60 | ns
Address Transition to = =
taxox ton Output Transition E=ViLG=Vi| 0 0 0 ns
Notes: 1. Ve must be applied simultaneously with or before Ve and removed simultaneously or after Vep.
2. This parameter 1s sampled only and not 100% tested.
Figure 5. Read Mode AC Waveforms
AO—-A17 I VALID
L— tAVQV ——» tAXQX L«
e ) ——
toLQV —» l«- tEHQZ ]
G
le—— tELQV —— e tGHQZ -»
Hi—-Z
Q0-Q7 DATA OUT —
VA00719
5/8
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Table 8. Programming Mode DC Characteristics (!
(TA=25°C; Vcec =6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0<VinsVee +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 Vee + 0.5 \
VoL Output Low Voltage loL=2.1mA 0.4 \
Vou Output High Voltage TTL lox = —400pA 2.4 Vv
Vip 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; 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
taveL tos Input Valid to Program Low 2 us
tvPHPL tvps Vep High to Program Low 2 us
tveHPL v tves Vcc High to Program Low 2 us
tewpL tees ng) Enable Low to Program > us
trLPH trw Program Pulse Width 95 105 us

Program High to Input
terax toH Transition 2 Hs
toxaL toes :Enr;]):g I'grigalltlon to Output > us
toLav toe Saulggut Enable Low to Output 100 ns
tonaz @ torp Silftzput Enable High to Output 0 130 ns
Output Enable High to
taHAx tan Address Transition 0 ns

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

2 This parameter Is sampled only and not 100% tested.

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

AO-A17 1 VALID
L—tAVPL:l
Q0-Q7 = DATA IN DATA OUT
le-tQVPL-»] tPHQX
Vpp _/ —>tGLQV fe—
—{ tVPHPL 1— tGHQZ
Vee _/
—>{ tVCHPL [+— tGHAX :
£ N :
[ tELPL-» '
P : tQXGL fe— :
—»{ tPLPH
g 3 5

[+ PROGRAM ——ple—— VERIFY — !

‘
'

VAQ0720

Figure 7. Programming Flowchart

VCC = 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 a typical time of less than 24 seconds.
Programming with PRESTO I 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 M27G2001s 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.

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, Vpe at 12.75V and Vce at
6.25V.

ﬁ SGS-THOMSON

7/8

MICROELECTRONICS

151



M27C2001

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 11.5V to 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 AO from ViL to ViH. All other address
lines must be held at ViL 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
here below, and can be read-out on outputs Q0 to
Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C2001 are
such that erasure begins when the cells are ex-

ORDERING INFORMATION

Example:

M27C2001 -80 X F

WT

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 Arange. 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.

1 L

Speed l | Vce Tolerance | L Package | |Temperature Range| | Option
-80 80 ns X +5% F FDIP32W 1 0to70°C L Low Power
-10 100 ns blank +10% B PDIP32 6 -40t085°C X Addtional
42 120ms C  PLCC32 Burm-in
45 150ns L Lcccaaw TR Tape & Reel
-20 200 ns
-25 250 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

For further information on any aspect of this device, please contact our Sales Office nearest to you.
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IYL %&@%@E&%ﬁ%‘@?@?@% M27V201

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

ADVANCE DATA

» LOW VOLTAGE READ OPERATION
— Vce 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
= L OW POWER “CMOS” CONSUMPTION:
— Active Current 15mA
— Standby Current 20pA
. ﬁ\ll\éALL PACKAGES FOR SURFACE MOUNT-

— Ceramic: LCCC32W, ultra-thin 2.8mm (max) PLCC32 (K) LCCC32W (L)
height
— Plastic: PLCC32
= PROGRAMMING VOLTAGE: 12.75V

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

s M27V201 IS PROGRAMMABLE AS M27C2001 Figure 1. Logic Diagram
WITH IDENTICAL SIGNATURE

DESCRIPTION

The M27V201 is a low voltage, low power 2 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 262,144 by 8 bits. | ‘

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 AO—A17 <#> (‘,Z#> Q0-Q7
either a reduction of the size of the battery or an

increase in the time between battery recharges.

A

M27V201
Table 1. Signal Names £
A0 -A17 Address Inputs _
G —(
Qo0 -Q7 Data Outputs
E Chip Enable
G Output Enable Vssg
— VA00893
P Program
Vpp Program Supply
Vce Supply Voltage
Vss Ground
May 1992 1/8

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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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature: grade 1 0to 70 oG
grade 6 —40 to 85
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65to 150 °C
Vio Input or Output Voltages —0.6t07 \
Vee Supply Voltage -06t07 Vv
Vag A9 Voltage -0.6t0 13.5 Vv
Vep Program Supply Voltage -0.6to 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 1s 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.

Figure 2. LCC Pin Connections

8w e &8 n
< << <« > > oo <
/I_l s T e I e T e T e O e
32
A7 [ © A14
A6 [ 0A13
A5 [ 1 A8
A4 [ 1 A9
A3 [9 M27V201 25 1 A11
A2 [ G
A1 [ [l A10
A0 [ 113
Qo [ 1Q7
17
| U [ S R Sy Sy U R Sy S
- N (M <+ 0 ©
o CcC n O C o O
> VA00684

DESCRIPTION (contd)

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
pattern. A new pattern can then be written to the
device by following the programming procedure.

2/8 .
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For applications where the content is programmed
only one time and erasure is not required, the
M27V201 is offered in Plastic Leaded Chip Carrier
package.

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 Vpp 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 tgLav 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 Vg < 3.2V (30mA to 100uA 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
to the E input. When in the standby mode, the
outputs are in a highimpedance state, independent
of the G input.
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DEVICE OPERATION (cont'd)

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,

Table 3. Operating Modes

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 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 4.7puF 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

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
Il algorithm .

Mode E G P A9 Vep Q0-Q7
Read Vi ViL X X X Data Out
Output Disable ViL ViH X X X Hi-Z
Program ViL VIH Vi Pulse X Vep Data In
Verify Vi Vi Vin X Vep Data Out
Program Inhibit ViH X X X Vpp Hi-Z
Standby ViH X X X X Hi-Z
Electronic Signature Vi ViL ViH Vi Vee Codes

Notes: X = Vinor Vi, Vip = 12V £ 0.5V

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 Viy 0 1 1 0 0 0 0 1 61h

‘ SGS-THOMSON 3/8
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times 20ns 1.3V
Input Pulse Voltages 0.4t0 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.
3.3K0
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O out
TEST T CL=100pF
0.4V
VAOOB25 CL 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: This parameter 1s sampled only and not tested 100%
Table 6. Read Mode DC Characteristics ("
(Ta =010 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
I Input Leakage Current 0V <Vin<Vee +10 HA
Lo Output Leakage Current 0V < Vour < Vee +10 pA

E=Vi, G=Vy, f=5MHz, Voc <3.2V 15 mA
lcc Supply Current — —

E = Vi, G = Vi, f = BMHz, Vce = 5.5V 30 mA
lect %J_Eply Current (Standby) E=Vi 1 mA
| Supply Current (Standby) E > Voe - 0.2V, Vo £ 3.2V 20 HA
ez | cMOS =

E > Vec—0.2V, Vee = 5.5V 100 HA

Ipp Program Current Vpp = Voo 10 HA
Vi Input Low Voltage -0.3 0.8 \
\ Input High Voltage 2 Vee + 1 \
Vou Output Low Voltage loL =2.1mA 0.4 \
Vo Output High Voltage TTL lon = —400pA 2.4 \Y
Output High Voltage CMOS lon = —100pA Vce —0.7V \

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

4/8
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Table 7. Read Mode AC Characteristics ("

(TA=010 70 °C; Vce = 3V to 5.5V unless specified; Vep = Vce)
(Ta =-40to 85 °C; Vce = 3.2V to 5.5V unless specified; Vpp = Vcc)

M27v201
Symbol Alt Parameter Test Condition 200 250 Unit
Min Max Min Max

tavav tacc |Address Valid to Output Valid E=Vi,G=Vi 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=VL 130 150 ns
teraz @ tor | Chip Enable High to Output Hi-Z G=ViL 0 80 0 80 ns
tanaz @ toF  |Output Enable High to Output Hi-Z E=VL 0 80 0 80 ns

Address Transition to = =
taxax toH | Output Transition E=VL,G=Vi| 0 0 ns

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

2. This parameter I1s sampled only and not 100% tested

Figure 5. Read Mode AC Waveforms

AD—-A17

VALID

)

LAXQX »‘—4—

L— tAVQY ——»)
£ N J_—
toLQv  —» le- tEHQZ ]
6 Vil
—— tELQV —»] le tGHQZ -]
Hi—Z
Q0-Q7 DATA OUT AL

VA00719

DEVICE OPERATION (cont'd)

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

change a“0"to a"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
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.

. 5/8
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Table 8. Programming Mode DC Characteristics (7
(Ta=25°C; Vocc =6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
] Input Leakage Current VILSVINS Vi +10 HA
lec Supply Current 50 mA
lep Program Current E=V 50 mA
Vi Input Low Voltage -0.3 0.8 \Y
ViH Input High Voltage 2 Vce + 0.5 \
Vou Output Low Voltage loL =2.1mA 0.4 Vv
VoH Output High Voltage TTL lon = —400pA 2.4 \
Vip 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; Vcec = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit
tavpL 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 Vce High to Program Low 2 us

Chip Enable Low to
teLpL tces Program Low 2 us
tpLPH tew Program Pulse Width 95 105 us
Program High to Input
tprax tox Transition 2 us
Input Transition to Output
taxaL toes Er?able Low P 2 us
Output Enable Low to
tatav toe Output Valid 100 ns
(@ Output Enable High to
taraz torp Output Hi-Z 0 130 ns
Output Enable High to
tarax | Address Transition 0 ns

Notes: 1 Vce must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. This parameter I1s sampled only and not 100% tested

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

AO-A17 :> VALID X
-tAVPL
Q0-Q7 — DATA IN DATA OUT
-tQUPL-> N tPHQX
Vpp fj/ —>tGLQV [e—
tVPHPL te— tGHQZ
Vee _/
—»{ tVCHPL fe— tGHAX ;
E %
_\T\‘TELPH ;
3 \ / tOXGL fe—
—»| tPLPH :
= -

[ PROGRAM ————ple—— VERIFY —»

VAQ0720

Figure 7. Programming Flowchart

VCC = 6.25V, Vpp = 12.5V

Veg = SV, Vpp = 5V
Check all Bytes

VA00715

7

PRESTO Il Programming Algorithm

PRESTO |l 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 Vpp
at 12.75V, will program that M27V201. Ahighlevel
E input inhibits the other M27V201s 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 V4, 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 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 VL to Vin. All other address lines must be held
at Vi during Electronic Signature mode.

Byte 0 (AO=V|L) represents the manufacturer code
and byte 1 (A0=V|n) the device identifier code. For
the SGS-THOMSON M27V201, these two identi-
fier bytes are given here below, 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

ORDERING INFORMATION

light with wavelengths shorter than approximately
4000A. It should be noted that sunlight and some
type of fluorescent lamps have wavelengths in the
3000-4000Arange. 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 mtensﬂy 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 mlnutes 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

Example: M27V201 -200 K 6 TR
Speed ' l Package I ,Temperature Rangel l Option
-200 200 ns K PLCC32 1 0to70°C TR  Tape & Reel
-250 250 ns L LCCC32W 6 —40t085°C

For a list of available options of Speed, Package and Temperature Range refer to the Selector Guide in
this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8 ‘ﬂ SGS-THOMSON
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CMOS 4 Megabit (512K x 8) UV EPROM and OTP ROM

= VERY FAST ACCESS TIME: 80ns

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

= LOW POWER “CMOS” CONSUMPTION:
— Active Current 50mA at 5MHz
— Standby Current 100pA

» PROGRAMMING VOLTAGE: 12.75V

= ELECTRONIC SIGNATURE FOR AUTOMATED FDIP32W (F) LCCC32w (L)
PROGRAMMING

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

DESCRIPTION

The M27C4001 is a high speed 4 Megabit UV
erasable and programmable memory (EPROM) PDIP32 (B) PLCC32 (C)
ideally suited for microprocessor systems requiring
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- Figure 1. Logic Diagram
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 Vec  Vpp
only one time and erasure is not required, the ’ ‘
M27C4001 is offered in both Plastic Dual-in-Line

and Plastic Leaded Chip Carrier packages. 19 8
AO—A18 C;/E} C;b Q0-Q7
Table 1. Signal Names M27C4001
A0 -A18 Address Inputs —
E —Q
Qo0-Q7 Data Outputs
— ] G —Q
E Chip Enable
G Output Enable
Vpp Program Supply Vss RooT21
Vce Supply Voltage
Vss Ground
May 1992 1/8
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep 1 N 32[ Vee Nwwe T Qo
A6 O 2 31 p A18 iii':':ii
A5 0 3 300 A17 / ® 32
A2 [ 4 2901 A4 A7 [ 1 A14
A7 05 280 A13 A6 [ 1A13
A ER o 10
A4 T 8 2500 Al Al A9
A3 [ o M27C4001,, I & A3 [9 M27C4001 25 [1A11
A2 [ 10 230 A10 A2 nG
AT O 1 220 E A1 [ [1A10
AO [ 12 210 Q7 A0 il
Q0 O 13 2000 Q6 Qo Nq7
Q1 014 190 Q5 17
Q2 015 18 0 Q4 t":‘;‘)‘;“;";:’
Vss [ 16 170 Q3 o Becsos
VA00723
VA00722
Table 2. Absolute Maximum Ratings
Symbol Parameter Value Unit
Ta Ambient Operating Temperature: grade 1 0to 70 oG
grade 6 —40 to 85
Teias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -06t07 \
Vee Supply Voltage -0.6t07 \Y
Vag A9 Voltage -0.6t0 13.5 \%
Vep Program Supply Voltage -0.6to 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 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 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.

Read Mode

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.

2/8 -
o7 SRTHONSN
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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 taLqv 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 M27C4001 has a standby mode which re-
duces the active current from 50mAto 100uA. The
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DEVICE OPERATION (cont'd)

M27C4001 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
n*lllemory 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 :
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
capacitive and inductive loading of the device atthe
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 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
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 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 “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 M27C4001 is in the
programming mode when Vpp input is at 12.75V,
and Eis 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.

Mode E G A9 Vep Qo-Q7
Read Vi Vie X Vee Data Out
Output Disable Vi ViH X Vee Hi-Z
Program ViL Pulse VIH X Vep Data In
Verify ViH ViL X Vep Data Out
Program Inhibit ViH ViH X Vep Hi-Z
Standby Vi X X Vee Hi-Z
Electronic Signature Vi ViL Vio Vee Codes
Notes: X = Vi or Vi, Vio = 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
57 $68THomsON
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AC MEASUREMENT CONDITIONS

Input Rise and Fall Times <20ns
Input Pulse Voltages 0.4V 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

24V

0.4V

VA008286

Figure 4. AC Testing Load Circuit

&)
<

1Ng14

=

Cp includes JIG capacitance

3.3Kn
DEVICE
UNDER O out
TEST CL=100pF

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: This parameter 1s sampled only and not tested 100%

Figure 5. Read Mode AC Waveforms

AD-A18 :)'( VALID )I(
! tAVQV tAXQX 4"74—

£ Y /]

t6LQV —»! e tEHQZ -]

e /—

tELQV ke tGHQZ
Q0-Q7 DATA OQUT /—E
VA00724

4/8 Ly $6S;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
I Input Leakage Current 0V <Vin< Vee +10 nA
ILo Output Leakage Current 0V < Vour < Vee +10 pA
lec Supply Current E_= Vi, G_= Vi, f = 10MHz 70 mA
E=Vi,G=V, f=5MHz 50 mA
lcct Supply Current (Standby) TTL E=Vm 1 mA
lccz Supply Current (Standby) CMOS E>Vcc—-02V 100 HA
lpp Program Current Vep = Vee 10 uA
ViL Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL=2.1mA 04 \
Vou Output High Voltage TTL lon = —400pA 24 \"
Output High Voltage CMOS lon = —100pA Vee - 0.7V \
Table 7A. Read Mode AC Characteristics ()
(TA=0to 70 °C or —40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)
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=Vy 80 100 120| ns
teLav tce | Chip Enable Low to Output Valid G=Vi 80 100 120 ns
teLav toe [Output Enable Low to Output Valid E=Vi 40 50 60 ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=VyL 0 | 30 30 40 ns
taHaz @ tor | Output Enable High to Output Hi-Z E=Vy 0|30 30 40 | ns
Address Transition to = =
taxox toH | Output Transition E=ViLG=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%,; Vep = Vce)
M27C4001
Symbol Alt Parameter Test Condition 5 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=ViL 150 200 ns
torav toe  |Output Enable Low to Output Valid E=Vu 60 70 ns
tenoz® | tor |Chip Enable High to Output Hi-Z G=Vi 50 0 80 | ns
taHaz @ tor  |Output Enable High to Output Hi-Z E=Vy 50 0 80 ns
Address Transition to = a
taxax toH Output Transition E=Vi,G=ViL 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2 This parameter 1s sampled only and not 100% tested.
5/8
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Table 8. Programming Mode DC Characteristics (")
(Ta =25 °C; Vcec = 6.25V £ 0.25V; Vpp = 12.75V + 0.25V)

Symbol Parameter Test Condition Min Max Unit
n Input Leakage Current 0<ViN<Vee +10 HA
lec Supply Current 50 mA
Ipp Program Current E=ViL 50 mA
ViL Input Low Voltage -0.3 0.8 \
VIH 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 24 \'
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 ()
(Ta=25°C; Voo = 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
tveHEL tves Vec High to Chip Enable Low 2 us
teLen tew ‘?vr;g:hEnable Program Pulse 95 105 us
teHax ton ?ggsliiﬁr;ible High to Input 2 us
taxaL toes :_rgwt Transition to Output Enable 2 us
taLay toe Sslggut Enable Low to Output 100 ns
taHaz torp (l?"l_nzput Enable High to Output 0 130 ns

Output Enable High to Address
taHAX taH Transition 0 ns

Notes: 1. Vcc must be applied stmultaneously with or before Vep and removed simultaneously or after Vep.
2 This parameter 1s sampled only and not 100% tested

6/8 ﬂ SGS-THOMSON
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Figure 6. Programming and Verify Modes AC Waveforms

A0—-A18

Q0—-Q7 DATA IN
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Figure 7. Programming Flowchart

Voo = 6.25V, Vpp = 12.5V

Vee = SV, Vpp = 5V

Check all Bytes
VA00726

o7

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 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.

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 ViH, Vep at 12.75V and Vcc at 6.25V.

SGS-THOMSON 718
MIGROELECTRONICS
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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 M27C4001. To activate this mode, the
programming equipment must force 11.5V to 12.5V
on address line A9 of the M27C4001 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=V\) represents the manu-
facturer code and byte 1 (A0=ViH) the device
identifier code. For the SGS-THOMSON
M27C4001, these two identifier bytes are given
here below, 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-

ORDERING INFORMATION

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 Arange. 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 pW/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.

Example: M27C4001 -80 X F 1 L
Speed | | Vcc Tolerance | | Package | |Temperature Rangel I Option
-80 80 ns X +5% F FDIP32W 1 0to70°C L Low Power
-10 100 ns blank +10% B PDIP32 6 —40t085°C X Additional
42 120ns c  PLCC32 Burn-in
5 150ns L Lcccaaw TR Tape & Reel
-20 200 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8 K
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M27V401

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

= LOW VOLTAGE READ OPERATION

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

— Vcc 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

= SMALL PACKAGES FOR SURFACE MOUNT-
ING:
— Ceramic: LCCC32W, ultra-thin 2.8mm (max)
height
— Plastic: PLCC32
= 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.

ADVANCE DATA

PLCC32 (K) LCCC32W (L)
Figure 1. Logic Diagram
Vee WP
19 8

M27Vv401
Table 1. Signal Names E —d
AO - A18 Address Inputs T —d
Q0 -Q7 Data Outputs
E Chip Enable
G Output Enable vss VAQD695
Vep Program Supply
Vee Supply Voltage
Vss Ground
May 1992 1/8

This is advance information on a new product now tn 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: grade 1 0to 70 oC
grade 6 —40 to 85
Taias Temperature Under Bias -50to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages ~0.6t07 Vv
Vee Supply Voltage -0.6t07 \
Vag A9 Voltage -0.6t0 13.5 \Y
Vep Program Supply Voltage -0.6t0 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 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. LCC Pin Connections

§w o g g~
< C < > > <<
/l_| N e Y e N e N e O e O e |
A7 [ ® 32 NAa14
A6 [ A13
As [ 1 A8
A4 [ 1A9
A3[9 M27V401 25 [1A11
A2 [ 1G
A1 [ 1 A10
A0 [ e
Qo [] naQ7
17
[ S [ N Ry NNy SNy Sy S gy s
- N (n M T N ©
o o n © o Cc O
> VA00696

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
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 Plastic Leaded Chip Carrier
package.

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 Vpp 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-tGLav.

Standby Mode

The M27V401 has a standby mode which reduces
the active current from 15mA to 20pA with low
voltage operation Vcc < 3.2V (30mAto 100uA 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 high impedance state, independent
of the G input.

2/8 .
ISTR i
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DEVICE OPERATION (cont'd)

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
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,

Table 3. Operating Modes

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 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
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

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

Mode E G A9 Vep Q0-Q7
Read ViL Vi X X Data Out
Output Disable Vi ViH X X Hi-Z
Program Vi Pulse ViH X Vpp Data In
Verify Vi ViL X Vpp Data Out
Program Inhibit [ Vi X Vpp Hi-Z
Standby ViH X X X Hi-Z
Electronic Signature ViL Vi Vip Vee Codes
Notes® X = Viwor Vi, Vip = 12V £ 0.5V
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 1 0 0 0 0 0 1 41h
ST fiie %
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AC MEASUREMENT CONDITIONS

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 20ns 13V
Input Pulse Voltages 0.4t0 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.
3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O out
TEST T C=100pF
0.4V
VAOOB26 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 Vout = 0V 12 pF
Note: This parameter is sampled only and not tested 100%.
Table 6. Read Mode DC Characteristics ("
(Ta =010 70 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vcc)
(TA =—40 to 85 °C; Vce = 3.2V to 5.5V unless specified; Vpp = Vec)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0V < ViN< Vee +10 RA
Lo Output Leakage Current 0V < Vour < Vee +10 pHA
oo Supply Current E =V, E =V, f=5MHz, Vcc £3.2V 15 mA
E =V, G =V, f =5MHz, Vcc = 5.5V 50 mA
lect %Eply Current (Standby) E=Vi 1 mA
| Supply Current (Standby) E>Vcc-0.2V, Vec 3.2V 20 pA
ccz | cMOS =
E>Vce-0.2V, Vec = 5.5V 100 pA
lpp Program Current Vep = Vee 10 pA
ViL Input Low Voltage -0.3 0.8 \Y
ViH Input High Voltage 2 Vee + 1 \Y
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.

4/8
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Table 7. Read Mode AC Characteristics ("

(Ta=0to0 70 °C; Vce = 3V to 5.5V unless specified; Vpp = Vcc)
(Ta =—40 to 85 °C; Vcc = 3.2V to 5.5V unless specified; Vrp = Vcc)

M27V401
Symbol Alt Parameter Test Condition .200 250 Unit
Min Max Min Max

tavav tacc |Address Valid to Output Valid E=ViLG=VL 200 250 | ns

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

teLav toe | Output Enable Low to Output Valid E=ViL 130 150 ns
teraz @ tor | Chip Enable High to Output Hi-Z G=ViL 0 80 0 80 | ns
taHaz @ tor | Output Enable High to Output Hi-Z E=VuL 0 80 0 80 ns

Address Transition to E s_
taxax ton Output Transition E=Vi,G=Vi 0 0 ns

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

2. This parameter is sampled only and not 100% tested.

Figure 5. Read Mode AC Waveforms

AD—A18 >

VALID

[— tAVQV ——>»

e ) /a
tGLQYV —»f !4- tEHQZ —»
G *
le—— tELQV ——» I« tGHQZ —»|
Hi-Z
Q0-Q7 DATA QUT )_—

VA00724

DEVICE OPERATION (cont'd)

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

change a“0"to a”1"is by die exposure to ultraviolet
light (UV EPROM). The M27V401 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 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.

SGS-THOMSON 5/8
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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
u Input Leakage Current VILSVINS Vi +10 HA
lec Supply Current 50 mA
Ipp Program Current E=ViL 50 mA
Vi Input Low Voltage -0.3 0.8 \
Vin Input High Voltage 2 Vce + 0.5 \
Vou Output Low Voltage loL = 2.1mA 0.4 \"
Vou Output High Voltage TTL lon = —400pA 2.4 Vv
Vip A9 Voltage 1.5 12.5 \Y
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; Voe = 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 tvps Vpp High to Program Low 2 us
tveHpL tves Vce High to Program Low 2 us
| s | GipEralotove : 2
tpLpH tew Program Pulse Width 95 105 us
tPHQX toH _li_’rrgr?;?t;’gnngh to Input 2 us
toxaL toes Eﬁ:tt) I'Ie;rigsvltlon to Output > us

Output Enable Low to
teLav toe Output Valid 100 ns
taraz @ torp %ul}fpul}ﬁ_ﬂ?lzble High to 0 130 ns
Output Enable High to
tarax | Address Transition 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee.
2. This parameter 1s sampled only and not 100% tested

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

Vpp

E

[2]]
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Figure 7. Programming Flowchart

Vc(: = 5V, \ﬁ)p = 5V
Check all Bytes

Voo = 625V, Vpp = 12.5V

VA00726
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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.

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.

SGS-THONMSON 718
MIGROELECTRONIGS
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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 M27V401. To activate this mode, the
programming equipment must force 11.5Vto 12.5V
on address line A9 of the M27V401, with Vpp = Vce
= 5V. Two identifier bytes may then be sequenced
from the device outputs by toggling address line AO
from VL to Vin. 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=V|n) the device identifier code. For
the SGS-THOMSON M27V401, these two identi-
fier bytes are given here below, and can be read-
out on outputs Q0 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

ORDERING INFORMATION

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 tlme) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 mlnutes 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

Example: M27v401 -200 K 6 TR
Speed | ‘ Package | |Temperature Range | | Option
-200 200 ns K PLCC32 1 0t070°C TR  Tape & Reel
-250 250 ns L LCCC32w 6 -40t085°C

For a list of available options of Speed, Package and Temperature Range refer to the Selector Guide in
this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8 &7 S&s:H
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Lyz S55-THOMSON

M27C4002

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

= VERY FAST ACCESS TIME: 100ns

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

= LOW POWER “CMOS” CONSUMPTION:
— Active Current 50mA at 5SMHz
— 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
M27C4002 is offered in both Plastic Dual-in-Line
and Plastic Leaded Chip Carrier packages.

Table 1. Signal Names

FDIP40W (F) JLCC44W (J)

PDIP40 (B) PLCC44 (C)
Figure 1. Logic Diagram
Vcc Vep
18 16

AD-A17 <)7_L>

M27C4002

A0 -A17 Address Inputs _

P E —(d
Q0-Q15 Data Outputs
— - G —(
E Chip Enable
G Output Enable

V
Vep Program Supply S5 VAQ0727
Vee Supply Voltage
Vss Ground
May 1992 1/8
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M27C4002

Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

o
Vep Q1 40 O vee
EQ2 39 [ A7 - o+ 0 a O~ © 0 <
o5 03 38 I a1 556w 2 YT T Tx
a4 [ 4 37 a5 Ao ooooooooo
o3 O s 36 1 A14 a2 ®44 0 A3
o2 Os 35 Az
o 07 34 [ A2 o [ a1z
oo [ 8 33 [0 At Qo[ 0 Al
o9 O 32 [1 Aa10 Qo [ 0 A10
08 [ 10, ca002° iAQ Q8 [ 0 A9
Vss [ 1 30 {1 Vsg vss [ 12 M27C4002 34 1 Vag
o7 O 12 29 [ A8 NC 0 NC
o6 [ 13 28 1 A7
05 [ 14 27 [1 a6 a7 {f 0 A8
04 15 26 [1 A5 06 [ 0 A7
03 018 25 [1 A4 as [ 0 A6
02 017 24 1 A3 Q4 [ 23 0 A5
ot Q18 23 1 A2
| S Q) Sy SR [y S G SNy SN R SN Ry SN gy SN gy S gy S
0 019 22 f1 A1 M N - O OO - N Mm%
s 0 20 21 b a0 coocaelz2z22 22
VA00729
VA00728
Warning: NC = No Connection.
Table 2. Absolute Maximum Ratings
Symbol Parameter Value Unit
Ta Ambient Operating Temperature: grade 1 0to 70 oG
grade 6 —40 to 85
Taias Temperature Under Bias -50to 125 °C
TstG Storage Temperature —65to 150 °C
Vio Input or Output Voltages —06t07 Vv
Vee Supply Voltage -0.6t07 Vv
Vag A9 Voltage -0.61t013.5 \
Vep Program Supply Voltage -0.6to 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 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 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 -
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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 (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 M27C4002 has a standby mode which re-
duces the active current from 50mAto 100uA. 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
mlemory 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 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 eightdevices. 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 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
change a“0"to a"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 Vep Q0-Q15
Read Vie Vi X Vee Data Out
Output Disable - Vi VIH X Vece Hi-Z
Program ViL Pulse ViH X Vep Data In
Verify ViH ViL X Vep Data Out
Program Inhibit Vin Vik X Vep Hi-Z
Standby ViH X X Vee Hi-Z
Electronic Signature Vi Vi Vip Vce Codes
Notes: X = Vi or Vi, Vip = 12V £0.5V '
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 Vi 0 1 0 0 0 1 0 0 44h
Lyp 253 THONSON =

179



M27C4002

AC MEASUREMENT CONDITIONS

Input Rise and Fall Times <20ns
Input Pulse Voltages 0.4V 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

Figure 4. AC Testing Load

Circuit

DEVICE ﬁ
T

2.4V UNDER O out
TEST CL=100pF
0.4V
VAOOB26 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 Vour = 0V 12 pF

Note: This parameter is sampled only and not tested 100%.

Figure 5. Read Mode AC Waveforms

AD—-A17 > VALID

— tAVQV —»

tAXQX

Tx

E ) ]
_ teLav —+ e teH07 >
G _‘l\k /a
—— teLQv —» ke taHQZ ]
Q0-Q15 DATA OUT Hi=Z
VA00731
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Table 6. Read Mode DC Characteristics (1
(TA=0to 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 0V <ViN< Voo +10 nA
ILo Output Leakage Current 0V < Vour < Vee +10 uA
lec Supply Current E_= Vi, G_= Vi, f = 10MHz 0 mA
E=Vi,G=Vy, f=5MHz 50 mA
lcct Supply Current (Standby) TTL E=Vn 1 mA
lcca Supply Current (Standby) CMOS E>Vcec—-0.2V 100 HA
lep Program Current Vep = Vce 10 HA
Vi Input Low Voltage -0.3 0.8 \%
ViH Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL=2.1mA 0.4 Y
Vor Output High Voltage TTL lon = —400pA 24 \Y
Output High Voltage CMOS lon = —100pA Vee — 0.7V \
Table 7A. Read Mode AC Characteristics (')
(TA=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V £ 10%; Vep = Vce)
M27C4002
Symbol Alt Parameter Test Condition 10 12 Unit
Min Max Min Max
tavav tacc |Address Valid to Output Valid E=Vi,G=VL 100 120 | ns
teLav tce | Chip Enable Low to Output Valid G=Vi 100 120 ns
taLav toe |Output Enable Low to Output Valid E=Vi 50 60 ns
tenaz @ tor | Chip Enable High to Output Hi-Z G=ViL 30 0 40 | ns
taroz ® tor  [Output Enable High to Output Hi-Z E=VL 30 40 ns
Address Transition to = =
taxax tor Output Transition E=ViLG=VL 0 0 ns
Table 7B. Read Mode AC Characteristics ("
(TA=01t0 70 °C or-40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)
M27C4002
Symbol Alt Parameter Test Condition A5 20 Unit
Min Max Min Max
tavav tacc |Address Valid to Output Valid E=Vi,G=VL 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=VuL 60 70 ns
teraz @ tor | Chip Enable High to Output Hi-Z G=Vi 50 80 | ns
tanaz @ tor | Output Enable High to Output Hi-Z E=VL 50 80 ns
Address Transition to = =_
taxax tou Output Transition E=Vi,G=VL| © 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. This parameter is sampled only and not 100% tested
r SGS-THOMSON 5/8
Y/ H1CROELEGTRONICS
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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
Iui Input Leakage Current 0<ViN<Vee +10 pA
lcc Supply Current 50 mA
lpp Program Current E=VL 50 mA
Vi Input Low Voltage -0.3 0.8 \'
Vi Input High Voliage 2 Vce + 0.5 \'
VoL Output Low Voltage loL =2.1mA 0.4 \
Von Output High Voltage TTL lon = —400pA 2.4 Vv
Vip A9 Voltage 1.5 12.5 \Y
Note: 1 Vec must be applied simultaneously with or before Vee and removed simultaneously or after Vep
Tabla 9. Programming Mode AC Charasieristics
(Ta=25°C; Voo = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)
8yimool ARt Parameter Test Condition Min Max Unit
taveL tas Address Valid to Chip Enable Low 2 us
taver tos Input Valid to Chip Enable Low 2 us
TVPHEL tvps Vpp High to Chip Enable Low 2 us
tveHEL tves Ve High to Chip Enable Low 2 us
tELEM tow \%I?éﬁhEnable Program Pulse 95 105 us
terox ton _(?ggsllinr;anble High to Input 2 us
faxaL toes Il_no;\);t Transition to Output Enable 5 us
taLay tor \C/)aL;TEUt Enable Low to Output 100 ns
\aHaz torp (l?lﬁtzpm Enable High to Output 0 130 ns
) . Ouiput Enable High to Address
tarax A Transition 0 ns

Nolzs: 1 Vee must be applied simultaneously with or before Vee and removed simultaneously or after Vep
2 This parameter 1s sampled only and not 100% tested

YT 7 SESRTHONISIEN
LY MiCRorlEcTHoNcs




M27C4002

Figure 6. Programming and Verify Modes AC Waveforms

AO—A17 VALID X
LtAVEL
Q0-Q15 DATA IN DATA OUT
tQVEL-» p—e— tEHQX
Vpp _/ —> tCLQV «—
—«J tVPHEL te— tGHQZ —»
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:, tVCHEL fe— tGHAX —» ;
E \__/* toxeL
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G ; ;
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VA00730

Figure 7. Programming Flowchart

PRESTO Il Programming Algorithm

Ve = 6.25V, Vpp = 125V

VCC = 3V, Vpp = 5V
Check all Bytes

VA00726

PRESTO 1l 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 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 puise applied to a M27C4002’s E input, with
Vep at 12.75V, will program that M27C4002. Ahigh
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
Vi, E at ViH, Vpp at 12.75V and Vcc at 6.25V.

57 ?GS-WGF~1§0F€ 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 11.5V 1o 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 torgling
address line A0 from VL to ViH. All other address
lines must be held at ViL during Electronic Signa-
ture mode. Byte 0 (AO=V\) represents the manu-
facturer code and byte 1 (AO=Vin) the device
identifier code. For the SGS-THOMSON
M27C4002, these two identifier bytes are given
here below, and can be read-out on outputs QO to
Q7.

ERASURE OPERATION (applies to UV EPROM)

The erasure characteristics of the M27C4002 are
such that erasure begins when the cells are ex-

ORDERING INFORMATION

Example:

i

M27C4002 -10 X F

posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sun-
light and some type of fluorescent lamps have
wavelengths in the 3000-4000 Arange. 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. Ifthe 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 a filter
on their tubes which should be removed before
erasure.

1 L

;

Speed | | Vcc Tolerance | | Package | |Temperature Range| | Option
-10 100 ns X +5% F FDIP40W 1 0to70°C L Low Power
-12 120 ns blank +10% B PDIP40 6 —40to85°C X Additional
45 150ns C  PLCC44 Burn-in
20  200ns L JLCC4dw TR Tape & Reel

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8 -
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Ly 255 THOMSON M27C160

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

ADVANCE DATA

= 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. 42
(PRESTO Il ALGORITHM)

FDIP42W (F)

DESCRIPTION

The M27C160 is a 16 Megabit UV erasable and
programmable memory (EPROM) ideally suited for
microprocessor systems requiring large data or Figure 1. Logic Diagram
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 Vee
device by following the programming procedure. '

<—> Q15A-1

20 15
AO—A19 <‘;r/‘> C_7ﬁ> Q0-Q14

R M27C160
BYTEVop —(

Table 1. Signal Names

AO - A19 Address Inputs

Qo -Q7 Data Outputs

Q8- Qi4 Data Outputs

Q15A-1 Data Output / Address Input
E Chip Enable Vss

—_ VA00739

G Output Enable
BYTEVpp Byte Mode / Program Supply

m|

—q

(o]

—q

Vee Supply Voltage

Vss Ground

May 1992 1/9
This is advance Information on a new product now in development or undergoing evaluaion Detail are subject to change without notice

185



M27C160

Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70 °C
Teias Temperature Under Bias —10to 80 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t07 \Y
Vce Supply Voltage -0.6t07 Vv
Vag A9 Voltage -0.6t0 13.5 Vv
Vpp Program Supply Voltage -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 1n 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

ag O 1 ~ 42 [ A19
a7 [ 2 41 [0 A8
A7 [0 3 40 [1 A9
a6 [ 4 39 1 A10
A5 [ 5 38 [0 An
A+ [ 6 37 0 a2
A3 [ 7 36 [ A13
A2 [ 8 3 [0 A4
Ao 34 1 A15
A0 [ 10 33 [1 A6
EOn M27C160 22 1 BYTEVep
Vgs O 12 31 P ovss
g 013 30 J Q15A-1
Qo [ 14 29 1 a7
Q8 [ 15 28 1 Q14
Q1 [ 16 27 1 Q6
Q9 O 17 26 0 Q13
Q2 [ 18 25 1 @5
Q1o O 19 24 1 12
Q3 [ 20 23 1 Q4
o [ 21 22 1 Voo
VAD0740
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 Vep and 12V on A9 for the
Electronic Signature.

2/9 Ei 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 ViH the Word-wide organisation is selected and
the Q15A-1 pin is used for Q15 Data Output. When
the BYTEVpe 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 V4 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=ViL
and G=ViL 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 teLqv 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 taLav 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 = 5MHz) 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 | Ag Q0-Q7 Q8-Q14 Q15A-1
Read Word-wide Vi Vi ViH X Data Out Data Out Data Out
Read Byte-wide Upper ViL ViL Vi X Data Out Hi-Z Vin
Read Byte-wide Lower Vi Vi Vi X Data Out Hi-Z Vi
Output Disable ViL ViH X X Hi-Z Hi-Z Hi-Z
Program Vi Pulse | Vi Vep X Data In Data In Data In
Verify X ViL Vpp X Data Out Data Out Data Out
Program Inhibit Vin ViH Vep X Hi-Z H-Z Hi-Z
Standby ViH X X X Hi-Z Hi-Z Hi-Z
Electronic Signature Vi Vie Vi Vip Codes Codes Code
Notes: X = Vinor Vi, Vip = 12V £ 0 5V
Table 4. Electronic Signature
Identifier A S S I I Sl ot IV Bl
Manufacturer’s Code ViL 0 0 1 0 0 0 0 0 20h
Device Code Vi 1 0 1 1 0 0 0 1 Bth
Table 5. Read Mode DC Characteristics (')
(Ta=01t0 70 °C; Voc =5V £5% or 5V + 10%; Vep = Vcc)
Symbol Parameter Test Condition Min Max Unit
[} Input Leakage Current 0V < Vin< Vee +1 pA
Io Output Leakage Current 0V < Vour < Vee +10 nA
lec Supply Current E=Vi,G=Vy, f=8Mhz 70 mA
lec Supply Current E=Vi, G= VL, f=5MHz 50 mA
lcct Supply Current (Standby) TTL E =V 1 mA
lcca Supply Current (Standby) CMOS E>Vec—0.2V 100 A
lpp 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 \)
ViH Input High Voltage 2 Vee + 1 \]
VoL Output Low Voltage loL = 2.1mA 0.4 \
Vo Output High Voltage TTL lon = —400pA 2.4 \Y
Notes: 1. Ve must be applied simultaneously with or before Vep and removed simultaneously with or after Vee.
2 This parameter is sampled only and not tested 100%.
3. Output shortcircuited for no more than one second. No more than one output shorted at a time.
&7 BeSTHOMSON -
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Table 6. Read Mode AC Characteristics (1)
(Ta=0t0 70 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vco)

M27C160
Symbol Alt Parameter Test Condition 150 200 Unit
Min | Max | Min | Max
tavav tacc | Address Valid to Output Valid E=ViL,G=Vu 150 200 | ns
tBHQV tst | BYTE High to Output Valid E=ViLG=Ve 150 200 | ns
teLav tce | Chip Enable Low to Output Valid G=Vi 150 200 | ns
torav toe Sauﬁgut Enable Low to Output E=Vi 60 70 ns
teLaz @ tsto EIY_;E Low to Output E-= Vi, G= ViL 50 60 ns
ternaz @ tor Chip Enable High to Output Hi-Z G=ViL 0 50 0 60 ns
tanaz @ tor SIL_I tme Enable High to Output E=Vo 0 50 0 60 ns
taxax ton fl}gﬂ';zz r‘\l’ransttlon to Output E=VLG=Vo 5 5 ns
teLax toH BYTE Low to Output Transition E=Vi,G=Vi 5 5 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. This parameter is sampled only and not 100% tested.

Figure 3. Word-Wide Read Mode AC Waveforms

AO—A19 DK VALID X
L— tAVQY —>] tAXQX »l*«
£ N Yo
] toLQv  —» ke tenaz -
L= =
le—— tFLQV —» e tcHQZz ]
Q0-Q15 DATA OUT ) iz
VA00741
Note: BYTEVer = Vi
° &y 355 THOMSON
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Figure 4. Byte-Wide Read Mode AC Waveforms

),
A, AO-ATS ) VALID X
[e—— tAVQV ——» tAXQX —"7&

E N
] teLav. —» le— tEHQZ —»|
d _‘Lk — 1
tELQV = tGHQZ ¥
Q0-Q7 DATA OUT —Ei

VA00742

Note: BYTEVep=ViL

Figure 5. BYTE Transition AC Waveforms

AO—A19 VALID

A1 VALID
tAVQV tAXQX
BYTEVPP j
tBHQV

Q0-Q7 ﬂ( JK DATA OUT )IFDATA ouT

— tBLQX
Q8-Q15 X Hi—Z {_DATA OUT
—» tBLQZ
VA00743
Note: Eand G =V
£ SGS-THOMSON 5/9
Y/ CROELECTRONICS
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AC Measurement Conditions

Input Rise and Fall Times < 20ns
Input Pulse Voltages 0.4V 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 6. AC Testing Input Output Waveforms

Figure 7. AC Testing Load Circuit

1.3V

1N914

ﬁ
s
T

DEVICE
2 4y UNDER O out
TEST C=100pF
0.4V
VAQOE26 C| mncludes JIG capacitance
VA00828
Table 7. Capacitance (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
on Input Capacitance (except BYTEVep) Vin = 0V 10 pF
Input Capacitance (BYTEVpp) Vin =0V 120 pF
Cout Output Capacitance Vourt = 0V 12 pF
Note: This parameter 1s sampled only and not tested 100%
Table 8. Programming Mode DC Characteristics ()
(Ta=25°C; Vee = 6.25V £ 0.25V; Vpp = 12.5V £ 0.3V)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current 0<Vins<Vce +1 HA
lec Supply Current 50 mA
Ipp Program Current E=Vu 50 mA
Vi Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 24 Vce + 0.5 \Y
VoL Output Low Voltage loL=2.1mA 0.4 \Y
VoH Output High Voltage TTL loH = -2.5mA 3.5 \Y
Vio A9 Voltage 1.5 125 \

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

6/9
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Table 9. Programming Mode AC Characteristics (1)
(Ta = 25 °C; Ve = 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
taver tos Input Valid to Chip Enable Low 2 us
tvPHAV tvps Vpp High to Address Valid 2 us

tvcHAV tvcs Vce High to Address Valid 2 us
tELEH trw Chip Enable Program Pulse Width 9.5 10.5 us
terHax toH Chip Enable High to Input Transition 2 us
toxaL toes Il_nfvt/]t Transition to Output Enable 2 us
teLav toe Output Enable Low to Output Valid 120 ns
taHaz @ torp Output Enable High to Output Hi-Z 0 130 ns
Output Enable High to Address
takax tant Transition 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. This parameter is sampled only and not 100% tested.
Figure 8. Programming and Verify Modes AC Waveforms
AO-AT9 X VALID
< tAVEL
Q0-Q15 DATA IN DATA OUT
tQVEL tEHOX
BYTEVpp ) —s{teLQV %
tVPHAV [e— tGHQZ
Vee J
tVCHAV — [ tQXGLY tGHAX ;
E ! / ;
> ELEH [ i
G s z
PROGRAM > VERIFY —»i
VAQQ744
7/9
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Figure 9. Programming Flowchart

Voo = 6.25V, Vpp = 12.5V

Ve = 5V, BYTEVpp = Viy
Check all words
VA00745

Output Disable Mode

When EPROMs 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 EPROMs 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.

89 ﬁ SGS-THOMSON

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
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 Vce 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 Vep 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 lIl 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 10ps 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 thres-
hold margin for each cell.

Program Inhibit

Multiple M27C160s may be programed in parallel
with different data. This is done by puttingin parallel
all inputs except E and G. With Vce at 6.25V and
Vep at 12.5V, data should be applied to all devices
and G placed at ViH. 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 VL.

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

MICROELECTRONICS
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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 V| to all other Address lines, with E and G at
ViL and BYTE at ViH. 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 A0 at Vi1 the byte identifies the Device
Type. The codes for the SGS-THOMSON
M27C160 are shown in the table.

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

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 pW/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 -12 X F 1

Speed | | Vcc Tolerance | | Package | |Temperature Range
-150 150 ns X +5% F  FDIP42W 1 0to70°C
-200 200 ns blank +10%

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

- 9/9
Lyy $5S:THOMSON
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NMOS 16K (2K x 8) UV EPROM

= 2048 x 8 ORGANIZATION

= 525 mW Max ACTIVE POWER, 132 mW Max
STANDBY POWER

= ACCESS TIME:
— M2716-1 is 350ns O ﬁmr
~ M2716 is 450ns 24 \mﬁmm

= SINGLE 5V SUPPLY VOLTAGE Lt

= STATIC-NO CLOCKS REQUIRED !

= INPUTS AND OUTPUTS TTL COMPATIBLE FDIP24W  (F)
DURING BOTH READ AND PROGRAM
MODES

= THREE-STATE OUTPUT WITH TIED-OR- CA-
PABILITY

= EXTENDED TEMPERATURE RANGE
= PROGRAMMING VOLTAGE: 25V Figure 1. Logic Diagram

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- Vee  Vep
ments.

The M2716 is housed in a 24 pin Window Ceramic ‘ l

Frit-Seal Dual-in-Line package. The transparent lid 1 8
allows the user to expose the chip to ultraviolet light
to erase the bit pattern. A new pattern can then be A0-A10 <r7£'\\/ <¢> Q0-Q7
written to the device by following the programming
procedure.
M2716
EP —(g
Table 1. Signal Names
G —d
A0 - A10 Address Inputs
Qo -Q7 Data Outputs
EP Chip Enable / Program Vss
— VAD0784
G Output Enable
Vep Program Supply
Vee Supply Voltage
Vss Ground
May 1992 117
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to 70 oG
grade 6 —40 to 85

Taias Temperature Under Bias grade 1 —10to 80 oG
grade 6 -50 to 95

Tsta Storage Temperature —651t0 125 °C

Vce Supply Voltage -0.3t0 6 \

Vio Input or Output Voltages -0.3t0 6 Vv

Vpp Program Supply -0.31t026.5 \

Pp Power Dissipation 15 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 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 N~ 240 Ve
A6 0 2 23 [ A8
A5O3 22 1 A9
A4l 4 21 ]Vpp
A3 5 200 T

A2 06 19 I A10
a7 M7 s heEp
A0 L 8 17 p Q7
Qo009 16 0 Q6
Q1 010 15 0 Q5
Q2 [ 11 14 [ Q4
Vog [ 12 130 Q3

VA00785
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 = Vi, EP = V| 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.

2/7 ﬁ SGS-THOMSON
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Deselect Mode. The M2716 is deselected by mak-
ing G = ViH. This mode is independent of EP and
the condition of the addresses. The outputs are
Hi-Zwhen G = V1. 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 = Viu. This is independent 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. Any individual 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, Vce
=5V, G=Vi and EP = Vi, an address is selected
and the desired data word is applied to the output
pins (ViL = “0" and Viy = "1" for both address and
data). After the address and data signals are stable
the program pin is pulsed from Vi to Vix with a
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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
(Vi1 or higher) must not be maintained longer than
tpHPL (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. Vep 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 Vi to Vin) will pro-
gram a unit while inhibiting the program pulse to a
unit will keep it from being programmed and keep-
ing G = Vin 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
apartial 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 EPROMSs 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 Vpp Q0-Q7
Read ViL Vi Vee Data Out
Program Vin Pulse ViH Vep Data In
Verify Vi Vi Vpp or Ve Data Out
Program Inhibit ViL ViH Vpp HI-Z
Deselect X ViH Vee Hi-Z
Standby ViH X Vce Hi-Z

Note: X = Vi or ViL.
L7 2 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 0.45V to0 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.
3.3Kn
Figure 3. AC Testing Input Output Waveforms DEVICE
UNDER O out
2.4V TEST T C =100pF
0.45V C includes JIG copacitance
VA00827 VA00828
Table 4. 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: This parameter is sampled only and not tested 100%.
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
ILi Input Leakage Current 0<Vin<Vee +10 uA
Lo Output Leakage Current Vout = Vee, EP = Vee +10 pA
lcc | Supply Current EP=Vy,G=Vy 100 mA
loct Supply Current (Standby) EP=Viy,G=V0L 25 mA
Ipp Program Current Vep =Vce 5 mA
ViL Input Low Voltage ~0.1 0.8 \Y
ViH Input High Voltage 2 Vee + 1 \Y
VoL Output Low Voltage loL=2.1mA 0.45 \
Von Output High Voltage loH = —400pA 2.4 \

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

477
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Table 6. Read Mode AC Characteristics ()
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V +£ 5% or 5V + 10%,; Vep = Vce)

M2716
Symbol | Alt Parameter Test Condition B blank Unit
Min | Max | Min | Max
tavav | tacc |Address Valid to Output Valid EP=V,G=Vy 350 450 | ns
teLav tce |Chip Enable Low to Output Valid G=Vi 350 450 ns
taLav toe |Output Enable Low to Output Valid EP=Vy 120 120 | ns
tenaz ® | too |Chip Enable High to Output Hi-Z G=Vu 0o [100 | o | 100 | ns
tehaz® | tor |Output Enable High to Output Hi-Z EP=VyL 0o | 100 100 | ns
taxax ton |Address Transition to Output Transition | EP=Vy,G=Vi | 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2 This parameter is sampled only and not 100% tested.
Figure 5. Read Mode AC Waveforms
|
AO—A10 ) VALID X
[ tAVQV —¥ tAXQX "!'—‘—
EP ) /
teLQv —» le—tEHQZ ]
c /
e tELQV —> “_‘(GHQZ—>
Hi—Z
Q0-Q7 DATA OUT >—
VA00786
Table 7. Programming Mode DC Characteristics (")
(TA=25°C; Vce = 5V £5%; Vpp =25V £ 1V)
Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current Vit <VINE VI +10 pA
lec Supply Current 100 mA
lpp Program Current 5 mA
Ipp1 Program Current Pulse EP = Vi Pulse 30 mA
Vi Input Low Voltage 0.1 0.8
Vi Input High Voltage 2 Vee + 1
Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
Ly7 SGS-THOMSON 5/7
Y/ ICROELECTRONICS
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Table 8. Programming Mode AC Characteristics (1)
(TA=25°C; Vee =5V + 5%; Vpp = 25V £ 1V)

Symbol Alt Parameter Test Condition Min Max Units
taveH tas Address Valid to Program High G=Vn 2 us
taveH tbs Input Valid to Program High G=Vu 2 us
tGHPH tos S}Jtput Enable High to Program 2 s

igh
tPL1PL2 trr Program Pulse Rise Time ns
tPH1PH2 teF Program Pulse Fall Time ns
tPHPL trw Program Pulse Width 45 55 ms
trLax toH Program Low to Input Transition 2 us
trLex toH _l;_’rogram Low to Output Enable 2 us
ransition
taLav toe Output Enable to Output Valid EP=V| 120 ns
taHaz tor Output Enable High to Output Hi-Z 0 100 ns
teLax tan Program Low to Address Transition 2 us
Notes: 1. Vcc must be applied simultaneously with or before Ve and removed simultaneously or after Vep.
2. This parameter is sampled only and not 100% tested
Figure 6. Programming and Verify Modes AC Waveforms
tPLAX 1‘
AO—A10 :X VALID X
—»‘ tAVPH |<—
Q0-Q7 j DATA IN DATA OUT
tQVPH (e— tPLQX tGHQZ
s s
»4 tGHPH [a—  le— tPLGX tGLQV
Ep /A | |
| —» tPHPL [
«— PROGRAM > VERIFY ——»
VA00787
& L7 3 THOMSON
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ORDERING INFORMATION

Example: M2716 -1 F 1
Speed and Vcc Tolerance | I Package | | Temperature Range
-1 350 ns, 5V £10% F FDIP24W 1 0to70°C
blank 450 ns, 5V +5% 6 —40to 85 °C

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

- 77
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Lyz 55 THOMSON 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

= 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 ) N
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—AT11 Q;b (;ﬁ> Q0-Q7
M2732A
Table 1. Signal Names E —Q
A0 - Af1 Address Inputs CVpp —d
Qo0 -Q7 Data Outputs
E Chip Enable
— Vss
GVep Output Enable / Program Supply VA00780
Vee Supply Voltage
Vss Ground
May 1992 1/7
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to 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 —0.6t06 \

Vce Supply Voltage -0.6t06 \]

Vep Program Supply Voltage -0.6 to 22 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

A7 1 ~ 2401 Voo
As O 2 2301 A8
A5O3 22 0 A9
A4l 4 21 0 A1l
A3 05 20 I GVpp
A2 06 19 [ A10
a g7 M273?A g hE
A0 [l 8 17 B Q7
Qo9 16 [1 Q6
Q1 Q10 15 p Q5
Q20 11 14 01 Q4
Vg 0 12 13 1 Q3
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

217 »
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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 (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-taLav.

Standby Mode

The M2732A has a standby mode which reduces
the active power current by 70 %, from 125 mA to
35 mA. The M2732Ais 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
mlemory 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.




M2732A

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 M2732Ais in the programming mode when the
GVpp input is at 21V. A 0.1uF capacitor must be
placed across GVpp and ground to suppress
spurious 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 parallel 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 GVpp) of the parallel
M2732As may be common. A TTL level program

Table 3. Operating Modes

pulse applied to a M2732A’s E input with GVep 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 GVep and
E atViL.

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
puW/cm? 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 GVpp Vee Qo0-Q7
Read ViL ViL Vee Data Out
Program ViL Pulse Vpp Vce Data In
Verify Vi ViL Vce Data Out
Program Inhibit ViH Vpp Vce Hi-Z
Standby Vi X Vee Hi-Z

Note: X = Vi or Vi

o7 SN
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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 4. AC Testing Load Circuit

1NS14

=

3.3KQ
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O out
’ TEST CL=100pF
0 45V
VA0O827 C| includes JIG copacitance
VA00828
Table 5. Capacitance (Ta=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance (except anp) Vin =0V 6 pF
Cint Input Capacitance (EVPP) Vin =0V 20 pF
Cout Output Capacitance Vour = 0V 12 pF

Note: This parameter is sampled only and not tested 100%

Figure 5. Read Mode AC Waveforms

AD—AT1 > VALID

X

tAXQX ")_‘—

~— tavQy —]
E _\
tcLav —» l—tEHQZ
GVpp ] {
€ tELQV ——> —tGHQZ ¥
Q0-Q7 DATA OUT At
VA00782
e L7 555 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 Value Unit
Min Max
I Input Leakage Current 0<Vin<Vee +10 pA
Lo Output Leakage Current Vour = Vce +10 pA
lec Supply Current E=Vi,G=VL 125 mA
lcci | Supply Current (Standby) E=Vi, G=ViL 35 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 \
Vo 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 7. Read Mode AC Characteristics ("
(Ta=0to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vep = Vce)
Test M2732A
Symbol | Alt Parameter Condition -2,-20 blank, -25 3 4 Unit
Min | Max | Min | Max | Min | Max | Min | Max
Address Valid to E=Vi
tavav tacc Output Valid G=Vi 200 250 300 450 | ns
Chip Enable Low to =
teLav tce Output Valid G=ViL 200 250 300 450 | ns
Output Enable Low _
taLav toe to Output Valid E=ViL 100 100 150 150 ns
(2 Chip Enable High to =
teraz tor Output Hi-Z G=ViL 0 60 0 60 0 130 (| O 130 | ns
@ Output Enable High E_
teHaz tor to Output Hi-Z E=Vi 0 60 0 60 0 130 | O 130 | ns
Address Transition to E=Vi,
txax | 1oH | oytout Transition G=ViL 0 0 0 0 ns
Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2. This parameter is sampled only and not 100% tested
(37 SGS-THOMSON 57
Y/ HCROELEGTRONICS
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Table 8. Programming Mode DC Characteristics ()

(Ta = 25 °C; Vg = 5V £ 5%; Vpp = 21V + 0.5V)

Symbol Parameter Test Condition Min Max Units

Iu Input Leakage Current ViLSVINS Vi +10 pA
lec Supply Current E=Vi,G=VL 125 mA
Ipp Program Current E=Vi,G=Vep 30 mA
ViL Input Low Voltage ~0.1 0.8 \
Vi Input High Voltage 2 Vee + 1 \Y
VoL Output Low Voltage loL=2.1mA 0.45 Vv
Vo Output High Voltage lon = —400pA 24 Vv

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

Table 9. Programming Mode AC Characteristics ()

(TA=25°C; Vce =5V £5%; Vep =21V £ 0.5V)

Symbol Alt Parameter Test Condition Min Max Units
tavEL tas ﬁgxress Valid to Chip Enable o us
taveL tos Input Valid to Chip Enable Low 2 us
tvPHEL toes | Vep High to Chip Enable Low 2 us

tvpL1vPL2 terr | Vpp Rise Time 50 ns
teLem tow ‘(;Vt?épt)hEnable Program Pulse 45 55 ms

Chip Enable High to Input
terax o1 | Transition 2 Hs
Chip Enable High to Vpp
tervex toeH | Transition 2 Hs
tvPLEL tvr Vep Low to Chip Enable Low 2 us
teLQy tov 32;5 Enable Low to Output E=VLG=Vu 1 us
tenaz tor g:'j%) Enable High to Output 0 130 ns
Chip Enable High to Address
terAx tat Transition 0 ns

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

6/7
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Figure 6. Programming and Verify Modes AC Waveforms

Q0-Q7

mi

AC—A11 ZA’lX*

VALID )'(

tAVEL _‘_":L— tEHAX
DATA IN DATA OUT )

e— «— tEHQX > tEHQZ
5 I/ N :
tVPHEL fe— «— tEHVPX E

— — —

: O
; | {ELEH le- tVPLEL - 5
D >« VERFY —»

VA00783

ORDERING INFORMATION

Example:

M2732A

2 F

gl

Speed and Vcc Tolerance

Package

| Temperature Range

-2
blank

200 ns, 5V +5%
250 ns, 5V +5%
300 ns, 5V £5%
450 ns, 5V 5%
200 ns, 5V £10%
250 ns, 5V +10%

F FDIP24W

1 0to 70 °C
6 —40t085°C

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

S~
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M2764A

NMOS 64K (8K x 8) UV EPROM

= FAST ACCESS TIME: 180ns

= EXTENDED TEMPERATURE RANGE

= SINGLE 5V SUPPLY VOLTAGE

= LOW STANDBY CURRENT: 35mA max

= TTL COMPATIBLE 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. |t 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
ultraviolet light to erase the bit pattern. A new
pattern can then be written to the device by follow-
ing the programming procedure.

FDIP28W (F)

Figure 1. Logic Diagram

Vec  Vep

Table 1. Signal Names P M2764A
A0 -A12 Address Inputs E—C
Qo-Q7 Data Outputs G —d
E Chip Enable
G Output Enable
E Program VSS VAD0776
Vep Program Supply
Vee Supply Voltage
Vss Ground
May 1992 1/8
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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

Taias Temperature Under Bias grade 1 —10to 80 oc
grade 6 —50 to 95

Tsta Storage Temperature -651t0 125 °C

Vio Input or Output Voltages -0.6t06.5 \

Vee Supply Voltage -0.6t06.5 Vv

Vas A9 Voltage —0.6t0 13.5 \Y

Vpp Program Supply -0.6to0 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

Vop I 1 280 Ve
A2 2 270 P

A70 3 26 I NC
a6l 4 250 A8
A510 5 241 A9
A4l 6 23 0 A1
A3D 7 220G

a2ls M2 o h a0
Al D9 200 E

A0D 10 19 0 Q7
Qof 11 18 [1 Q6
Q1012 17 B Q5
Q2013 16 1 Q4
Vss [ 14 15 0 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 A77 SGS-THOMSON

MICROELECTRONICS

214

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 (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 M2764A has a standby mode which reduces
the maximum active power current from 75mA to
35mA. The M2764Ais 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
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 (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
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 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-
iters. 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 Ve
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
Vee 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 Vpp Qo-Q7
Read Vi Vi Vin X Veo Data Out
Output Disable ViL Vin ViH X Vee Hi-Z
Program ViL Vi Vi Pulse X Vpp Data In
Verify ViL Vi ViH X Vep Data Out
Program Inhibit VH X X X Vep Hi-Z
Standby ViH X X X Vee Hi-Z
Electronic Signature Vi Vi ViH Vip Vee Codes Out
Notes: X = Vin or Vi, Vio = 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 Vi1 0 0 0 0 1 0 0 0 08h
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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 iNg14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KN
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER o out
TEST __r CL=100pF
0.45Vv
VA0Q827 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 Vout = 0V 12 pF
Note: This parameter is sampled only and not tested 100%.
Figure 5. Read Mode AC Waveforms
AD—-A12 > VALID %
[ tAVQV —¥ tAXQX i
E \
teLQv  —» [ tEHQZ —
g y |
< tELQV —* = tGHQZ —*
\ Hi—Z
Q0-Q7 DATA OUT b
VA00778
4/8 Ly7 SGS-THOMSO
Y7 53 THOMSON
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Table 6. Read Mode DC Characteristics ("
(TA=0to0 70 °C or —40to 85 °C; Vcc =5V £ 5% or 5V + 10%; Vep = Vce)

Symbol Parameter Test Condition Min Max Unit
It Input Leakage Current 0<Vin<Vee +10 pA
lo Output Leakage Current Vour = Vee +10 pA
lcc Supply Current E=Vi,G=Vi 75 mA

lcct Supply Current (Standby) E=Vm 35 mA
Ipp Program Current Vee = Vce 5 mA
ViL Input Low Voltage -0.1 0.8 \
ViH Input High Voltage 2 Voo + 1 \
VoL Output Low Voltage loL = 2.1mA 0.45 \
Vo Output High Voltage lon = —400pA 2.4 \Y
Note: 1. Ve must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
Table 7A. Read Mode AC Characteristics ("
(TaA=0to 70 °C or—40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)
Test M2764A
Symbol | Alt Parameter c onedsiti on 1 -2,-20 blank, -25 Unit
Min Max Min Max Min Max
tavav | tacc gﬂ?‘;ﬁ?%;ﬁ;'d to %ZV\I/II,'_ 180 200 250 ns
teov | tee ghg’uf;uit{',gﬁw G-V 180 200 250 | ns
taov | toe | D gﬂta;ﬂ? Valid E=Vi 65 75 100 | ns
tenoz® | tor | @ Erahe Mo G=vo | o | 55 | o | 55 | o | 60 | ns
taraz @ | tor Sgﬁ Lt'}) %njg{i Hi-z E=ViL 0 55 0 55 0 60 ns
; ¢ Address Transition E=Vi, 0 0 0
AXQx | TOH | 1o Qutput Transition G=Vi ns
Table 7B. Read Mode AC Characteristics ()
(TA=010 70 °C or-40 to 85 °C; Vcc = 5V £ 5% or 5V £ 10%; Vep = Vce)
M2764A
Symbol | Alt Parameter Test Unit
Y Condition -3 -4
Min Max Min Max
tavav | tacc gﬂf;ﬁff,;’,?é‘d to %ZV\',K 300 450 ns
teLav tce tCoh(li‘))u'tE;uit:I/:I:aow G=Vi 300 450 ns
taav | to | poie (Ejﬂla[?li?valid E=Vi, 120 150 ns
tenaz @ | tor t%hgultz;uiblll?-? igh G=Vo 0 105 0 130 ns
teraz® | tor (I-Dhtgﬁltl; %’:ﬁg{i Hi-Z E=Vi 0 105 0 130 ns
Address Transition E=Vi,
taxax | toH | y5 Oytput Transition G=ViL 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2. This parameter is sampled only and not 100% tested.
‘ y SGS-THOMSON 5/8
Y/ ICROELECTRONICS
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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
lu Input Leakage Current ViLSVin<ViH +10 pA
lec Supply Current 75 mA
Ipp Program Current E=ViL 50 mA
Vi Input Low Voltage -0.1 0.8 Vv
Vi Input High Voltage 2 Vee + 1 Vv
VoL Output Low Voltage loL=2.1mA 0.45 \

Vou Output High Voltage lon = —400pA 24 \
VA9 A9 Voltage 11.5 12.5 \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 =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
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
tewrL toes (LZQ‘:\;,) Enable Low to Program 2 us
tPLPH trw Program Pulse Width (Initial) Note 2 0.95 1.05 ms
toten | topw (Pc’)f’,g;;'r‘;;‘;'ﬁs Width Note 3 285 78.75 ms

Program High to Input
teHox ton Trargsnion 9 P 2 us
toxaL toes :ngr?:g I'Ie:rﬁgsvltlon to Output 2 us
toLav toe Sgﬁgut Enable Low to Output 150 ns
tanaz @ toep (IE)”l_Jthut Enable High to Output 0 130 ns
taHax tan %L;tﬁsui}g:able High to Address 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 1s 1 ms + 5%.
3. The length of the Over-program Pulse varies from 2.85 ms to 78.95 ms, depending of the multiplication value of the iteration counter.
4 This parameter 1s sampled only and not 100% tested
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Figure 6. Programming and Verify Modes AC Waveforms

AO—AT2 VALID
Q0-Q7 DATA OUT
tPHOX
Vpp —»{tGLQV [e—
{ tVPHPL [e— tGHOZ
Vee / ;
—-! VCHPL fe— tGHAX :
_ |
£
tELPL ] :
5 —! tQXGL |e—
—> tPLPH L— :
¢ :
PROGRAM VERIFY ——»!

VAQD779

Figure 7. Fast Programming Flowchart

Veg = 6V, Vpp = 12.5V

++Addr I
YES

NO Last
Addr

Vee = SV, Vpp = 5V
Check dll bytes

o]
P=1ms Pulse
NO

FAIL

VA00775

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
will then 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 Vep = 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
Lyz $65;THOMSON
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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=Vi, P=Vinand 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 AO from VL to Vin. All other address lines
must be held at ViL during Electronic Signature
mode. Byte 0 (AO = Vi) represents the manufac-
turer code and byte 1 (A0 = Vin) the device identifier
code. For the SGS-THOMSON M2764A, these two
identifier bytes are given below.

ORDERING INFORMATION

Example: M2764A -1

F 1

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.

L

i

Speed and Vcc Tolerance Package | | Temperature Range

-1 180 ns, 5V 5% F FDIP28W 1 O0to70°

-2 200 ns, 5V £5% 6 —40t0 85°C
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%

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8
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M27128A

NMOS 128K (16K x 8) UV EPROM

= FAST ACCESS TIME: 200ns

= EXTENDED TEMPERATURE RANGE

= SINGLE 5 V SUPPLY VOLTAGE

= LOW STANDBY CURRENT: 40mA max

= TTL COMPATIBLE DURING READ AND PRO-

GRAM

= FAST PROGRAMMING ALGORITHM

= ELECTRONIC SIGNATURE

= PROGRAMMING VOLTAGE: 12V

DESCRIPTION

The M27128A is a 131,072 bit UV erasable and
electrically programmable memory EPROM. |t 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
ultraviolet light to erase the bit pattern. A new
pattern can then be written to the device by follow-
ing the programming procedure.

1
FDIP28W (F)

Figure 1. Logic Diagram

Table 1. Signal Names P
A0 - A13 Address Inputs E
Q0-Q7 Data Outputs G
E Chip Enable
G Output Enable
P Program
Vpp Program Supply
Vce Supply Voltage
Vss Ground

May 1992

Vec  Vep

—J M27128A

Vss

VAD0769

1/8
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 O0to 70 oC
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 —0.6t06.25 \"

Vce Supply Voltage —-0.6 t0 6.25 Vv

Vag A9 Voltage -0.6t0 13.5 Vv

Vep Program Supply -0.6to 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 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

Vpp ] 1 280 Voo
A1210 2 27 F

A7T 3 26 1 A13
A6 1 4 25 [ A8
A5 5 24 11 A9
A4 6 23 [1 A1
A3D0 7 220G

a2l s M271Z8A ok ato
Ao 200 E

A0 0 10 19 0 Q7
Qo 11 18 01 Q6
Q12 17 p Q5
Q2013 16 0 Q4
Vss O 14 150 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 Vep and 12V on A9
for Electronic Signature.

2/8 o
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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, inde-
pendent 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-taLav.

Standby Mode

The M27128A has a standby mode which reduces
the maximum active power current from 85maA to
40mA. The M27128Aiis 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
m”emory 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 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 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 Vee
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 “0Os” 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
Vpp 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 EPROMSs 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 Vpp Q0-Q7
Read Vi Vi ViH X Vce Data Out
Output Disable Vi VIH Vi X Vce Hi-Z
Program ViL ViH ViL Pulse X Vpp Data In
Venfy ViL ViL Vi X Vep Data Out
Program Inhibit Vi X X X Vpp Hi-Z
Standby ViH X X X Vee Hi-Z
Electronic Signature ViL ViL ViH Vip Vee Codes Out
Notes: 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 ViH 1 0 0 0 1 0 0 1 8%h
L7 263 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 0.45V to 2.4V -
Input and Output Timing Ref. Voltages 0.8V to 2.0V NS4
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 o ouT
2.4V UNDER
TEST T CL=100pF
0.45V
VA0O827 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
Cour Output Capacitance Vour =0V = 12 pF
Note: This parameter 1s sampled only and not tested 100%.
Figure 5. Read Mode AC Waveforms
AD—A13 > VALID ﬁ
[ tAVQV —* tAXQX *
z N y—
tGLQV  — [e—tEHQZ —»
3 1
[ tELQV —™ [ tGHQZ —™
Hi-Z
Qo-Q7 DATA OUT .l
VA00771
4/8 Lyy SGS-THOMSON
Y/ ICROGLECTRONICS
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Table 6. Read Mode DC Characteristics (V)
(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<Vin<Vee +10 pA
Io Output Leakage Current Vourt = Vee +10 pA
lec Supply Current E=ViLG=Vy 75 mA

lcci Supply Current (Standby) E=Vn 35 mA
Ipp Program Current Vep = Ve 5 mA
Vi Input Low Voltage -0.1 0.8 Vv
Vi Input High Voltage 2 Vee + 1 \%
VoL Output Low Voltage loL=2.1mA = 0.45 \
Vou Output High Voltage lon = —400pA 24 \

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

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

Test M27128A
Symbol | Alt Parameter Condition| -2, -20 blank, 25 | -3,-30 -4 Unit
Min | Max | Min | Max | Min | Max | Min | Max
Address Valid to E_: Vi,
tavav tace Output Valid G=V, 200 250 300 450 ns
Chip Enable Low to =
teLav tce Output Valid G=ViL 200 250 300 450 | ns
Output Enable Low =_
teLav toe to Output Valid E=ViL 75 100 120 150 ns
tenaz® | tor 821%5";?;3 Highto | G_v,. | o | 55| 0o |60 | o |105| o [130| ns
2] Output Enable High E_
taHoz toF 4o Output Hi-Z E=Vi 0 55 0 60 0 [105]| 0 | 130 | ns
Address Transitionto | E=Vy,
taxax tou Output Transition G=ViL 0 0 0 0 ns

Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep
2. This parameter is sampled only and not 100% tested.

o 5/8
o7 SEETHONSN
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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
Iu Input Leakage Current VILSVINSVIH +10 A
lec Supply Current 100 mA
Ipp Program Current E=Vu 50 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 \
VoH Output High Voltage loH = —400pA 24 \
Vip A9 Voltage 1.5 12.5 \

Notes: 1. Vcc must be applied simultaneously with or before Vpp 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
tavpL tas Address Valid to Program Low 2 us
taveL tos Input Valid to Program Low 2 us
tvPHPL tvps Vpp High to Program Low 2 us
tveHPL tves Ve High to Program Low 2 us
teLpL toes Eg\',f Enable Low to Program 5 us
trLPH tew Program Pulse Width (Initial) Note 2 0.95 1.05 ms
tten | topw gﬁgﬁg;‘;’;‘? Width Note 3 2.85 78.75 ms
tPHaX toH ?:gg;ﬁir;n'-hgh fo Input 2 us
taxat toes Er?:ltj I‘grfgj;tlon to Output 2 us
taLav toe 83:33{ \E/gfg le Low to 150 ns

tanaz @ torp 83}B$ E?_%ble High to 0 130 ns

Output Enable High to
tarax | Address Transition 0 ns

Notes: 1. Ve must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2 The Inttial Program Pulse width tolerance 1s 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 This parameter is sampled only and not 100% tested

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

AO-A13 ’ VALID
LtAvpL
Q0-Q7 DATA IN DATA OUT
LtOVPL—P tPHOX
Vpp / —{tGLQV |e—
tVPHPL fe— tGHQZ
Vee ) i
—-l tVCHPL fe— tGHAX :
_ | :
e :
tELPL> :
B ; —» tQXCL fe—
E —» tPLPH :
¢ : :
! [ :
j~ PROGRAM > VERIFY —»
VADQ772
Figure 7. Programming Flowchart DEVICE OPERATION (cont'd)

Vog = 6V, Vpp = 12,5V

P=1ms Pulse

NO

l ++Addr I

P=3ms Pulse by n|

Vee = oV, Vpp = 5v

Check all bytes
VA00775

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
will then 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 Vep = 12.5V, will
program that M27128A. A high level E input inhibits
the other M27128As 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 = VL,
E=Vi, P=ViHand Vep 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 AO from Vi to Vin. All other address lines
must be held at Vi during Electronic Signature
mode. Byte 0 (A0 = VL) represents the manufac-
turer code and byte 1 (AO = V1) the device identifier
code. For the SGS-THOMSON M27128A, these
two identifier bytes are given below.

ORDERING INFORMATION

Example: M27128A

2 F

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 Arange. 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 M27128Ais
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.

1t

Speed and Vcc Tolerance J Package | I Temperature Range
-2 200 ns, 5V 5% F FDIP28W 1 0to 70 °C
blank 250 ns, 5V + 5% 6 —40 to 85 °C

-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%

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8
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Lyy SGS-THOMSON M27256

NMOS 256K (32K x 8) UV EPROM

= FAST ACCESS TIME: 170ns

= EXTENDED TEMPERATURE RANGE
= SINGLE 5V SUPPLY VOLTAGE

= L OW STANDBY CURRENT: 40mA max

= TTL COMPATIBLE DURING READ AND
PROGRAM

= FAST PROGRAMMING ALGORITHM
m ELECTRONIC SIGNATURE
= PROGRAMMING VOLTAGE: 12V

FDIP28W (F)

DESCRIPTION

The M27256 is a 262,144 bit UV erasable and
electrically programmable memory EPROM. |t is
organized as 32.768 words by 8 bits.

The M27256 is housed in a 28 pin Window Ceramic ~ Figure 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
Vec Ve
15 8
AO—A14 <)7f> @ Q0-Q7
M27256

Table 1. Signal Names t a

AO-A14 Address Inputs —

P T —d

Qo0 -Q7 Data Outputs

E Chip Enable

G Output Enable Vsg

VA00767

Vep Program Supply

Vee Supply Voltage

Vss Ground
March 1992 1/8
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to 70 oG
grade 6 —40 to 85

Teias Temperature Under Bias grade 1 —101to 80 oG
grade 6 -50 to 95

Tste Storage Temperature —65to 125 °C

Vio Input or Output Voltages —0.6t0 6.25 \

Vee Supply Voltage -0.6t06.25 Vv

Vag VA9 Voltage —0.6t0 13.5 \

Vep Program Supply -0.6to 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 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.

Figure 2. DIP Pin Connections

Vep [ 1 28 Ve
A21 2 27 0 A4
A70 3 26 1 A13
A6 T 4 25 [1 A8
A50 5 240 A9
A4D 6 230 AN
A30 7 221G

a2 s M272%% 51 hato
A1 D9 20pE

A0 10 19 1 Q7
QoQ 11 18 0 Q6
Q1 412 17 0 Q5
Q21013 16 [ Q4
Vs [ 14 150 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.

2/8 .
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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 (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-tcLav.

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 (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 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
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 "1" 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 Qo0-Q7
Read \n Vi X Vee Data Out
Output Disable Vi ViH X Vee HI-Z
Program Vi Pulse ViH X Vpp Data In
Verify ViH ViL X Vpp Data Out
Optional Verify Vi Vi X Vep Data Out
Program Inhibit ViH Viu X Vep Hi-Z
Standby Vi X X Vece Hi-Z
Electronic Signature Vi Vi Vip Vce Codes
Notes: X = Vin or Vi, Vio = 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 ViH 0 0 0 0 0 1 0 0 04h
L7 RS THOMSON =
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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 INg14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3KN
Figure 3. AC Testing Input Output Waveforms
DEVICE
2.4V UNDER O ouT
: TEST I CL=100pF
0.45v
VA0OB27 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: This parameter is sampled only and not tested 100%.

Figure 5. Read Mode AC Waveforms

AO—-A14 xl VALID
Lﬁ tAVQV —¥ tAXQX <
. —
\ j—

_\{‘ toLav —] le—tEHQZ >

mi

G
—— {ELQV ——* l—tcHaz -
\ Hi—Z
Qo-Q7 DATA OUT | e
VA00758
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Table 6. Read Mode DC Characteristics ("
(Ta=0to0 70 °C or —40 to 85 °C; Vcc = 5V = 5% or 5V + 10%; Vep = Vce)

Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current 0< VNS Vee +10 uA
Lo Output Leakage Current Vout = Vec +10 pA
lcc Supply Current E=ViL,G=V 100 mA
Icci Supply Current (Standby) E=Vn 40 mA
Ipp Program Current Vep = Voo 5 mA
ViL Input Low Voltage 0.1 0.8 \
Vir Input High Voltage 2 Voe + 1 \
VoL Output Low Voltage loL =2.1mA 0.45 Vv
VoH Output High Voltage loH = —400pA 2.4 \Y
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vee.
Table 7A. Read Mode AC Characteristics (')
(TA=01to0 70 °C or —-40 to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)
Test M27256
Symbol | Alt Parameter Con?i?ti on 1 -2,-20 blank, -25 Unit
Min Max Min Max Min Max
tavav | tacc éﬁ?’;&s@:haéld to %ZV\'/';’ 170 200 250 ns
Chip Enable Low o
teLav tce to Output Valid G=ViL 170 200 250 ns
teLav toe ([_ngtvptuc} gn?p?Llj?Valid E=Vu 70 75 100 ns
2 Chip Enable High =_
teHaz toF |49 Output Hi-Z G=Vi 0 35 0 55 0 60 ns
@ Output Enable E_
teHaz tor High to Output Hi-Z E=Vi 0 35 0 55 0 60 ns
Address Transition E=Vi,
taxax tox to Output Transition G=VyL 0 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 = Vce)
M27256
Test .
Symbol | Alt Parameter Condition 3 -4 Unit
Min Max Min Max
twov | e | Oumor vard Eot 300 450 ns
teLav tce tcc;JhgultE;uatb\llid::jow G=ViL 300 450 ns
Output Enable E_
tetav | 10E | | o't Output Valid E=Vi 120 150 ns
teraz® | tor | S0 Lrable Hion G=ViL 0 105 0 130 ns
tanaz @ | tor S,‘gﬁ‘t‘(‘) %’jg{i Hiz E-Wu 0 105 0 130 ns
Address Transition E=Vu,
taxax | toH | 5 Output Transition G=Vi 0 0 ns
Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
2 This parameter 1s sampled only and not 100% tested.
L_y 7 SGS-THOMSON 5/8
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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 ViLSVINS VIH +10 RA
lec Supply Current 100 mA
Ipp Program Current E=Vi 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 \
Vo Output High Voltage lon = —400pA 2.4 \
Vio A9 Voltage 1.5 12.5 \%

Notes. 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; Vce =6V £ 0.25V; Vpp = 12.5V £ 0.3V)

Symbol Alt Parameter Test Condition Min Max Unit
tAVEL tas ﬁgxress Valid to Chip Enable 2 us
taveL tos Input Valid to Chip Enable Low 2 us
tvPHEL tves | Vep High to Chip Enable Low 2 us
tvCHEL tves Vce High to Chip Enable Low 2 us
teen | tow | oy oA Fuise Note 2 0.95 105 ms
teLEH topw \C/:VTclj'?hE(nOa\l/) é?p’:(;g?;ﬁ:;] Pulse Note 3 2.85 78.75 ms
tenax ton _(I_)rl;igsﬁ%anble High to Input P us
taxat toes Eﬁ:li I'{Ig'rﬁgajtion to Output 2 us
w0 | e

taraz torp 83:g$ Egéble Low to 0 130 ns
taHAx tan Output Enable High to 0 ns

Address Transition

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. This parameter is sampled only and not 100% tested.

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

po-na X VALID
lﬂAVEL
Q0-Q7 DATA IN DATA OUT
tQVEL-> tEHQX
VPP i{ —»tGLQV [¢—
tVPHEL fe— tGHQZ
Vee 4—{
VCHEL fe— tGHAX —
E \_ tQXGL je—
; —»{ tELEH ;
5 \ [
~— PROGRAM 4~— VERIFY —»
VA00759

Figure 7. Programming Flowchart

Vee = 6V, Vpp = 125V

Vee = 5V, Vpp = 5v
Check all bytes

VADQ774

7

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 718
MICROELECTRONICS

235



M27256

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 = ViL will
present data on the bus independent of the E state.
When parallel programming several devices which
share the common bus, Vep 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 for the
purpose of automatically matching 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
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 V)L
to ViH. All other address lines must be held at ViL
during Electronic Signature mode. Byte 0 (A0 = Vi)
represents the manufacturer code and byte 1 (A0
= VH) the device identifier code. For the SGS-

ORDERING INFORMATION

Example:

M27256 -1 F

Y

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. 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 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 tlme) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dosage
is approximately 15 to 20 mlnutes using an ultravi-
olet lamp with 12000 uW/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 I | Temperature Range

-1 170 ns, 5V 5% F

2 200 ns, 5V +5%
250 ns, 5V 5%
-3 300 ns, 5V 5%
-4 400 ns, 5V +5%
-20 200 ns, 5V £10%
-25 250 ns, 5V +10%

FDIP28W 1 0t070°C
6 —40to 85 °C

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

8/8 .
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M27512

NMOS 512K (64K x 8) UV EPROM

FAST ACCESS TIME: 200ns
EXTENDED TEMPERATURE RANGE
SINGLE 5V SUPPLY VOLTAGE

LOW STANDBY CURRENT: 40mA max

= TTL COMPATIBLE DURING READ AND
PROGRAM

= FAST PROGRAMMING ALGORITHM
= ELECTRONIC SIGNATURE
= PROGRAM MING VOLTAGE: 12V

DESCRIPTION

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 M27512is housed in a 28 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

FDIP28W (F)

Figure 1. Logic Diagram

Vee
16 8
AO—A15 @ Q;b Q0-Q7
M27512
E —Q
C\/pp —(d
Vss

VAO0Q765

A0 - A15 Address Inputs
Q0 -Q7 Data Outputs
E Chip Enable
GVep Output Enable / Program Supply
Vee Supply Voltage
Vss Ground
March 1992

1/9
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature 8;28’2 (15 _48 :g gg °C
Teias Temperature Under Bias 8::32 (15 :ég ’{8 8(5) °C
Tsta Storage Temperature —65 to 125 °C
Vio Input or Output Voltages —-0.6to 6.5 \
Vee Supply Voltage -0.6t06.5 Vv
Vag A9 Voltage -0.6t0 13.5 \
Vpp 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 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

A5 1 280 Voo
A1210 2 27 0 A14
A70 3 26 1 A13
A6 0 4 2501 A8
A5 05 24 1 A9
A4l 6 230 Al

A30 7 22 01 GVpp
azds M52 50k aro

A1 D9 20 E
A0Q 10 19 [ Q7
Qo Q11 18 1 Q6
Q1 012 17 Q5
Q21013 16 0 Q4
\/35[ 14 15 001 Q3
VA00766

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 ﬁ SGS-THO

M
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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 teLav 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 EPROMSs are usually used in larger mem-
ory arrays, the product features a 2 line control
function which accommodates the use of multiple
m"emory connection. The two line control function
allows :

a. the lowest possible memory power dissipation,

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

SON
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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 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 dese-
lected 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 GVpp A9 Qo0 - Q7
Read ViL ViL X Data Out
Output Disable Vi Vi X Hi-Z
Program VL Pulse Vep X Data In
Verify Vi Vi X Data Out
Program Inhibit ViH Vep X Hi-Z
Standby ViH X X Hi-Z
Electronic Signature Vi Vie Vi Codes
Notes: X = Vs or Vi, Vio = 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 ViH 0 0 0 0 1 1 0 1 0Dh

Ly 353 THONR0N
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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 INS14
Note that Output Hi-Z is defined as the point where data
is no longer driven.
3.3K0
Figure 3. AC Testing Input Output Waveforms
DEVICE
24y UNDER O out
' TEST T CL=100pF
0.45V
VA0O827 CL includes JIG capacrtance
VA00828
Table 5. Capacitance (Tao=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: This parameter 1s sampled only and not tested 100%.
Figure 5. Read Mode AC Waveforms
AO-ATS X VALID X
L— tAVQV ——» tAXQX —»‘—e
e ) .
teLav. —» ke teraz
G *
e—— teLQV —>] ke tcHQZ ]
Hi—Z
Q0-Q7 DATA OUT ) M
VA00735
4/9 -
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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 0<Vin<Vee +10 pA
Lo Output Leakage Current Vour = Vec +10 HA
loc Supply Current E=Vi,G=Vy 125 mA
lcci | Supply Current (Standby) E=Vi 40 mA
ViL Input Low Voltage 0.1 0.8 \
Vin Input High Voltage 2 Vee + 1 \
VoL Output Low Voltage loL = 2.1mA 0.45 \
VoH Output High Voltage loH = —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=01to 70 °C or —40to 85 °C; Vcc = 5V £ 5% or 5V + 10%; Vep = Vce)
M27512
Symbol Alt Parameter c ol-fiistti on 2,-20 | blank,-25 -3 Unit
Min | Max | Min | Max | Min | Max
tavav tacc |Address Valid to Output Valid %ZV\}';' 200 250 300| ns
teray tce | Chip Enable Low to Output Valid G=Vy 200 250 300 | ns
taLav toe |Output Enable Low to Output Valid E=VL 75 100 120 | ns
teraz @ tor  |Chip Enable High to Output Hi-Z G=Vi 55 | 0 | 60 105| ns
taHaz @ tor | Output Enable High to Output Hi-Z | E =V 55| 0 | 60 105 | ns
tAxax ton #:j;\l'slflz r'1I'ransmon to Output %==V\}']|: 0 0 0 ns
Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep.
2 This parameter is sampled only and not 100% tested.
Table 8. Programming Mode DC Characteristics ("
(TA=25°C; Vece = 6.25V £ 0.25V; Vpp = 12.75V £ 0.25V)
Symbol Parameter Test Condition Min Max Unit
I Input Leakage Current ViILSVINS Vil +10 HA
lcc Supply Current 150 mA
Ipp Program Current E=VL 50 mA
Vi Input Low Voltage -0.1 0.8 \
Vin Input High Voltage 2 Vee + 1 \Y
VoL Output Low Voltage loL=2.1mA 0.45 Vv
Vor Output High Voltage lon = —400pA 2.4 Vv
Vip A9 Voltage 1.5 12.5 Vv
Note: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vep.
Ly RS THOMSON =
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Table 9. MARGIN MODE AC Characteristics (!
(Ta =25 °C; Vec = 6.25V + 0.25V; Vpp = 12.75V + 0.25V)

Symbol Alt Parameter Test Condition Min Max Unit

tAgHVPH tass | VA9 High to Vep High 2 us

tVPHEL tvps Vep High to Chip Enable Low 2 us
tA10HEH tasto x';\;ho(g(legt? to Chip Enable 1 Hs
ttoLEH tasto 2/':/(\61 é)elt_)ow to Chip Enable High 1 us
Chip Enable Transition to

texatox | 110 | V{0 Transition ! us
texvpx tvpn '(I':ggs'i:-t{:;ble Transition to Vep 2 us
typxasx taro }r/r;n'ggggltlon to VA9 2 us

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

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 ﬁgxress Valid to Chip Enable P us
tQVEL tos Input Valid to Chip Enable Low 2 us
tveHEL tves | Vec High to Chip Enable Low 2 us
tvPHEL toes Vep High to Chip Enable Low 2 us

tvpLvPH terT | Vep Rise Time 50 ns

Chip Enable Program Pulse
teLeH tew Width (Initial) Note 2 0.95 1.05 ms
Chip Enable Program Pulse
tELEH toPw | width (Overprogram) Note 3 2.85 78.75 ms
Chip Enable High to Input
teHox o4 | Transition 2 Hs
tEHVPX toen ?gﬁsﬁﬂ;ble Highto Vee 2 us
tvpLEL tvr Vep Low to Chip Enable Low 2 us
teLav tov \92;5 Enable Low to Output 1 us
tenaz @ tor ghlp Enable High to Output Hi- 0 130 ns
Chip Enable High to Address
fEHAX Y| Transition 0 ns

Notes. 1. Vce must be applied simultaneously with or before Vee 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. This parameter is sampled only and not 100% tested.

6/9 -
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Figure 6. MARGIN MODE AC Waveform

Vee

A8

A9
tAQHVPH
GVpp

tVPHEL —

MLLL

7

tA10HEH

A10 Set

A10 Reset

tVPXAQX\%
tEXVPX

t—

tATOLEH
VA00736

Figure 7. Programming and Verify Modes AC Waveforms

AO—-A15 :X VALID )'(
L'tAVEL—bi __;—% tEHAX
Q0-Q7 DATA IN DATA OUT
—EtQVEL tEHQX <«— tEHQZ
Vee _{ tELQV
tVCHEL®» — —» tEHVPX :
GVpp
tVPHEL>] tVPLEL—
£ | __/ NI
—> tELEH [*—

———— PROGRAM ——————»<—— VERIFY
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VA00737
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Figure 8. Fast Programming Flowchart

Figure 9. PRESTO Programming Flowchart

Veg = 6V, Vpp = 12,5V

Voo = 5V, Vpp = 5V
Check all bytes
VA00774

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

E=500us Pulse '

I ++Addr l

NO

YES

RESET MARGIN MODE
Vo = 5V, 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 Ve = 6V and GVpp = ViL). 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 -
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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
appliedto 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 ViL. 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 ViL to ViH. 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 = V1) 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

Example: M27512

2 F 1

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 puW/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
removed before erasure.

ji

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 of Speed, Vcc Tolerance, Package and Temperature Range refer to the
Selector Guide in this Data Book or the current Memory Shortform that will be periodically up-dated.

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

- 9/9
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CMOS 256K (32K x 8) FLASH MEMORY

= FAST ACCESS TIME: 100ns
= 1,000 ERASE/PROGRAM CYCLES
= 12V PROGRAMMING VOLTAGE

= TYPICAL BYTE PROGRAMMING TIME 100us
(PRESTO F PROGRAMMING)
= ELECTRICAL CHIP ERASE IN 1s RANGE
32

1
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 Vee  Vep
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 @ <‘,¢> DQO-DQ7

100ns makes the device suitable for use in high
speed microprocessor systems. _
P W —Q m28r256

Table 1. Signal Names E —C
A0 -A14 Address Inputs c
DQO - DQ7 Data Inputs / Outputs
E Chip Enable
G Output Enable Vss
— VAQ0688
w Write Enable
Vpp Program Supply
Vce Supply Voltage
Vss Ground
May 1992 1/15
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep O UBQJXCC Yoo &8 0
NC [ 2 31w <z z >3 =z
N s I e O e O e T e S e O e |
NC 13 300 NC 4 @ 32
A12 1 4 290 A4 A7 [ HA14
A7 05 280 A13 a6 [ Ha13
AGEG 27;A8 5 0 A8
A5 7 26 A9
0A9
A4 1] 8 2500 Al Al N
A3 1o M28F256 2401 G A3 09 M28F256 25 ﬁH
A2 1] 10 2301 A10 A2 [ 119
A1 1 220 E A1 ] Ha10
A0 Q12 21 01 DQ7 A0 [0 i3
DQO O 13 201 DQ6 0Q0 Noq7
DQ1 O 14 19 0 DQ5S 17
DQ2 f 15 18 f DQ4 Tl e o e
Vs [ 16 17 1 DQ3 gguvgggg
VAOO689 VAD0E30
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 —40to 125 °C
grade 6 —40to 85
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages —0.6t07 Vv
Vee Supply Voltage -0.6t07 Vv
Vag A9 Voltage -0.6t013.5 \%
Program Supply Voltage, during Erase _
Vep or Programming 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 M28F256 FLASH MEMORY employs a tech-
nology similar to a 266K 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.
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.

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 Eiis 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.

Vep Operation E G w A9 DQO - DQ7
Read Only VepL Read Vi ViL Vin A9 Data Output

Output Disable Vi Vi Vin X Hi-Z

Standby Vin X X X Hi-Z

Electronic Signature Vi Vi ViH Vip Codes

Read/Write® |  Vpp Read Vi Vi Vi A9 Data Output
Write Vi Vi Vi Pulse A9 Data Input

Output Disable Vi ViH ViH X Hi-Z

Standby Vi X X X Hi-Z

Note: 1. X=ViLor Vi
2. Refer also to the Command Table
Ly RS 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 Vie 0 0 1 0 0 0 0 0 20h
Device Code ViH 1 0 1 0 1 0 0 0 0A8h

Table 5. Commands (")
Command Cycles 1st Cycle 2nd Cycle

Operation A0-A14 DQ0-DQ7 Operation A0-A14 DQo0-DQ7
Read 1 Write X 00h
g:gﬁgﬂ? > 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 X Data Output
Setup Program/ 5 Write X 40h
Program Write A0-A14 Data Input
Program Verify 2 Write 0COh Read X Data Output
Reset 2 Write OFFh Write X OFFh

Note: 1. X=ViLor Vi

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 -
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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 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
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 3KQ
Figure 3. AC Testing Input Output Waveforms DEVICE
UNDER O out
2.4V TEST T C=100pF
0.45V 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
Cour Output Capacitance Vout = 0V 12 pF
Note: this parameter is sampled only and not tested100%
C"" SGS-THOMSON 515
Y/ ICROELECTRONICS
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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 5V + 10%)

Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0V <Vin< Vee +1 uHA
Lo Output Leakage Current 0V < Vour < Vee +10 pA
lcc Supply Current (Read) E=Vi, f=5MHz 30 mA

oot Supply Current (Standby) TTL E=Vn 1 mA
Supply Current (Standby) CMOS E=Vcc£0.2V 200 HA
lece Supply Current (Programming) During Programming 10 mA
lccs™ | Supply Current (Program Venfy) During Verify 30 mA
lcca™ | Supply Current (Erase) During Erasure 15 mA
lccs ™ | Supply Current (Erase Verify) During Erase Verify 30 mA
ILpp Program Leakage Current Vep < Vee +100 HA
Iop gtrggé%r;) Current (Read or Vep > Ve 200 pA
Vpp £ Vce +100 HA
[ Program Current (Programming) Vpp = VppH, During Programming 30 mA
Ippa" \F/';?g;‘;‘m Current (Program Vpp = Ve, During Verify 5 mA
Irpa™ | Program Current (Erase) Vpp = VppH, During Erase 30 mA
Ipps™ Program Current (Erase Verify) Vep = Vepn, During Erase Verify 5 mA
Vi Input Low Voltage -0.5 0.8 \
Vi Input High Voltage TTL 2 Vce + 0.5 \"
Input High Voltage CMOS 0.7Vee | Vec+0.5 \
Vou Output Low Voltage loL = 2.1mA 0.45 \Y
Output High Voltage TTL IOH = -2.5mA 2.4 Vv
Yo" Output High Voltage CMOS low = ~100uA a1 v
lon =—1mA Vee 0.8 \
VepL g’;’g&?gn\é‘)’"age (Read 0 6.5 v
VppH ggagr;at?;n\éciltage (Read/Write 1.4 126 v
Vi A9 Voltage (Electronic Signature) 1.5 13 \
Ip " A9 Current (Electronic Signature) A9 = Vip 500 pA
Note: 1. Not100% Tested Characterisation Data available.

6/15
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Table 8A. Read Only Mode AC Characteristics
(TA=0to 70 °C, —40 to 85 °C, -40to 125 °C; Vcc = 5V £ 5% or 5V = 10%; 0V < Vpp < 6.5V)

M28F256
Symbol Alt Parameter Test Condition 10 12 Unit
Min | Max | Min | Max
tavav tre Read Cycle Time E=Vi,G=VL 100 120 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=VL 100 120 ns
teLax toeL _Ier;ﬁsliEﬁr:;ble Low to Output G=ViL 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=Vi 100 120 ns
taLax toL ?r:tr?sui}iggable Low to Output E-v,. 0 0 ns
taLav toe Output Enable Low to Output Valid E=VyL 45 50 ns
teraz tcor | Chip Enable High to Output Hi-Z G=Vi 0 40 0 40 ns
taraz tor | Output Enable High to Output Hi-Z E=Vi 0 30 0 30 | ns
taxax ton _A?:ﬁ;r;zz r‘]l’ransmon to Output E=ViLG=VL 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, 40 to 125 °C; Vcc = 5V £ 5% or 5V +10%; 0V < Vpp < 6.5V)

M28F256
Symbol Alt Parameter Test Condition 15 20 Unit
Min | Max [ Min | Max
tavav tRc Read Cycle Time E=ViL,G=ViL 150 200 ns
tavav tacc | Address Valid to Output Valid E= Vi, G= Vi 150 200 ns
Chip Enable Low to Output =_
teLax teeL Transition G=Vu 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=Vi 150 200 | ns
toLax tos (?rl;trﬁ):iglcl)igable Low to Output E-vi 0 0 ns
taLav toe | Output Enable Low to Output Valid E=Vi 55 60 ns
tenaz ") tcor | Chip Enable High to Output Hi-Z G=Vu 0 55 0 60 | ns
taraz " tor | Output Enable High to Output Hi-Z E=Vy 0 35 0 40 ns
Address Transition to Output =_ =_
taxax ton | Transition E=Vi,G=Vi 0 0 ns
Note: 1. Sampled only, not 100% tested
r‘ SGS-THOMSON 7715
Y/ MICR0ELECTRONICS
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Figure 5. Read Mode AC Waveforms

tAVAV

AO—A14 ( )(
[—— tAVQV — tAXQX
£ L
e—— tELQV — tEHQZ —»
le— tELQX —
G \ {
tGLQV —fe tGHQZ —»
tGLOX —le
DQO-DQ7 DATA OUT )
VAQD682
Figure 6. Read Command Waveforms
Vpp
tVPHEL
AO—A14 :> VALID X
tAVQV ‘l tAXQX
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Figure 7. Electronic Signature Command Waveforms

Vpp
{VPHEL
- |
AO—A14 :) 0000h—0001h X
tAVQV  tAXQX
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LELWL e <« tWHEH tELQV e {EHQZ
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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)

M28F256A
Symbol Alt Parameter 10 A2 Unit
Min | Max | Min | Max
tvPHEL Vep High to Chip Enable Low 100 100 ns
twHwH3 twe Write Cycle Time 100 120 ns
tavwi tas Address Valid to Write Enable Low 0 0 ns
twLax tAH Write Enable Low to Address Transition 60 60 ns
teLwe 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 twe Write Enable Low to Write Enable High (Write Pulse) 60 60 ns
teLen® Chip Enable Low to Chip Enable High (Write Pulse) 60 60 ns
twrbx toH Write Enable High to Input Transition 10 10 ns
twHWH1 Duration of Program Operation 95 [ 105 | 95 | 105 Hs
twHwH2 Duration of Erase Operation 95 | 105 | 95 | 105 ms
twHEH tcH Write Enable High to Chip Enable High 0 0 ns
twHwL twpH | 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 100 120 ns
teLax tceL Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 100 120 ns
teLax toeL | Output Enable Low to Output Transition 0 0 ns
taLav toe Output Enable Low to Output Valid 45 50 ns
teraz " tcor | Chip Enable High to Output Hi-Z 40 40 ns
taraz " tor | Output Enable High to Output Hi-Z 30 30 ns
taxax toH Address Transition to Output Transition 0 0 ns

Notes: 1. Sampled only, not 100% tested _ _
2 AWrite 1s 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
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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)

M28F256A
Symbol Alt Parameter 15 20 Unit
Min | Max | Min | Max
tvPHEL Vep High to Chip Enable Low 100 100 ns
twHwH3 twe Write Cycle Time 150 200 ns
tavwL tas Address Valid to Write Enable Low 0 0 ns
twLax ta4 | 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
twLwH 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 | 10.5 ms
twHEH teH Write Enable High to Chip Enable High 0 0 ns
twHwL twen | Write Enable High to Write Enable Low 20 20 ns
twHGL 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
teLax toer | 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
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 A Write 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 Flowchart

Vop = 12V

PROGRAM ALL
BYTES TO 00h

n=0, Addr=0000h

ERASE SET-UP

ERASE VERIFY
Latch Addr

NO

Vpp < 6.5V
FAIL

r++

YES

READ COMMAND

Vpp < 6.5V, PASS
VA00692

Vep = 12V

—

PROGRAM SET-UP
Latch Addr, Data

Wait 100us
PROGRAM VERIFY

\/PP < 6.5V
FAIL

r++ I

READ COMMAND

Vpp < 6.5V, PASS
VA00691

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
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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

Example: M28F256 -10 X B 1

Speed —l | Vce Tolerance I | Package | |Temperature Range
-10 100 ns X +5% B PDIP32 1 0to70°C
-12 120 ns blank  +10% C PLCC32 3 -40to125°C
-15 150 ns 6 —40t085°C
-20 200 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range, 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 our Sales Office nearest you.

. 15/15
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CMOS 256K (32K x 8) FLASH MEMORY

= FAST ACCESS TIME: 100ns
= LOW POWER CONSUMPTION
— Standby Current: 200pA Max
= 10,000 ERASE/PROGRAM CYCLES
= 12V PROGRAMMING VOLTAGE
= TYPICAL BYTE PROGRAMING TIME 10us
(PRESTO F ALGORITHM)
= ELECTRICAL CHIP ERASE IN 1s RANGE PDIP32 (B) PLCC32 (C)
= INTEGRATED ERASE/PROGRAM-STOP
TIMER
Figure 1. Logic Diagram
DESCRIPTION
The M28F256A FLASH MEMORY is a non-volatile
memory which may be erased electrically at the v v
chip level and programmed byte-by-byte. It is or- cc PP
ganised as 32K bytes of 8 bits. It uses a command ‘ ’
register architecture to select the operating modes
and thus provides a simple microprocessor inter- 15 8
face. The M28F256A FLASH MEMORY is suitable AO—A14 @ @b DQO-DQ7
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 W —J M28F256A
speed microprocessor systems.
E —Q
Table 1. Signal Names _
G —(Q
A0 -A14 Address Inputs
DQoO - DQ7 Data Inputs / Outputs
E Chip Enable Vgg
— VA00679
G Output Enable
w Write Enable
Vpp Program Supply
Vee Supply Voltage
Vss Ground
May 1992 - 115
= L7 55 THOMSON
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

i A s oo k8.0
NC [ 2 31T W e e
NC [ 3 300 NC 7 @ 32
A2 1 4 290 Al4 A7 [ 1 A14
A7 [ 5 28 A13 A6 [ 1 A13
AS O 7 26 1 A9 IV 1 A9
A4 01 8 . 250 AN h
A3 [ g M28F256A,, b & A3l M28F256A 25 At
A2 ] 10 230 A0 A2 [0 [1G
A1 O 1 220 E A1 [ [1A10
A0 [ 12 21 [0 DQ7 A0 [ s
DQ0 O 13 200 DQ6 0Qo [ 1007
DQ1 O 14 19 B DQ5 17
DQ2 [ 15 18 § DQ4 s
v 58 phsd8s
ss O 16 17 B DQ3 8 g2gggeg
VA00680 VADOBB1
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 —40 to 125 °C
grade 6 —40to 85
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages —0.6t07
Voo Supply Voltage -0.6t07 v
Vao A9 Voltage -0.6to 13.5
Program Supply Voltage, during Erase N
Vpp or Programming 0.6to 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 condttions 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

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,

2115 Aﬁ SGS-THONMSON
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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, 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 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 manxi-
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.
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 Eis Low. The falling edge of W laiches
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 Vep from low to high
only when needing to erase or program the mem-
ory. All command register access is inhibited when
Vce falls below the Erase/Write Lockout Voltage
(Viko) of 2.5V.

Vep Operation E G w A9 DQO - DQ7
Read Only VepL Read Vi Vi Vi A9 Data Output
Output Disable ViL Vi Vi X Hi-Z
Standby ViH X X X Hi-Z
Electronic Signature Vi Vi ViH Vip Codes
Read/Write ® | Vppu Read ViL ViL Vin A9 Data Output
Write Vi Vi ViL Pulse A9 Data Input
Output Disable ViL ViH ViH X Hi-Z
Standby ViH X X X Hi-Z
Note: 1. X=ViLorVin
2. Refer also to the Command Table
OMSON 3/15
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Table 4. Electronic 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 ViH 1 0 0 1 0 1 0 0AAh

Table 5. Commands ()
Command Cycles 1st Cycle 2nd Cycle

Operation A0-A14 DQO0-DQ7 Operation A0-A14 DQO0-DQ7
Read 1 Write X 00h
S:Sﬁtargm;: 5 Write X 90h Read 0000h 20h

Read 0001h 0AAh

Setup Erase/ 5 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=ViLor Vi

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 K
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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
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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 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

AC MEASUREMENT CONDITIONS

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

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
is no longer driven.
3.3KQ
Figure 3. AC Testing Input Output Waveforms DEVICE
UNDER o out
2.4V TEST =f CL=100pF
0.45V Cy 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
Cour Output Capacitance Vourt = 0V 12 pF
Note: this parameter is sampled only and not tested100%
L'_ GS-THOMSON 5/15
Y7 35S THOMSON
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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 Vee = 5V = 10%)

Symbol Parameter Test Condition Min Max Unit
Iui Input Leakage Current 0V <Vin< Vee +1 HA
Lo Output Leakage Current 0V < Vour < Vee +10 pA
lcc Supply Current (Read) E =V, f = 6MHz 30 mA

lcor Supply Current (Standby) TTL _ E=Vm 1 mA
Supply Current (Standby) CMOS E=Vcc+0.2V 200 HA
leca Supply Current (Programming) During Programming 10 mA
lcca™ | 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
ILpp Program Leakage Current Vpp < Vce +100 HA
Ip gtrggé%?) Current (Read or Vep > Vce 200 A
Vpp £ Ve +100 pA
Irp1" | Program Current (Programming) | Ve = Veph, During Programming 30 mA
) \'j;cr’ﬁ;?m Current (Program Vpp = Vppy, During Verify 5 mA
Irpa™ | Program Current (Erase) Vpp = Vppn, During Erase 30 mA
Ippa Program Current (Erase Verify) Vep = Vppy, During Erase Verify 5 mA
Vi Input Low Voltage -0.5 0.8 1
Vit Input High Voltage TTL 2 Vee + 0.5 \
Input High Voltage CMOS 0.7Vec | Vec +0.5 \
VoL Output Low Voltage loL = 5.8mA (grade 1) 0.45 \
loL = 2.1mA (grades 3 & 6) 0.45 Vv
lon = —=100pA 4.1 \%
Vo Output High Voltage CMOS lon = —1mA Ve 0.8 v
lon = —2.5mA (grade 1) Vcc —0.8 \
Output High Voltage TTL loH = —2.5mA 2.4 \
Ve, | Erogram voltage (Read 0 65 | v
VppH cP)r‘;)egr;e;?;n\gc))ltage (Read/Write 1.4 126 vV
Vip A9 Voltage (Electronic Signature) 11.5 13 )
o " | A9 Current (Electronic Signature) AS = Vip (grade 1) 200 KA
A9 = Vip (grades 3 & 6) 500 nA
Viko fggkp_lgu\t/oltage, Erase/Program o5 v
Note: 1. Not 100% Tested. Charactensation Data avallable

6/15
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Table 8A. Read Only Mode AC Characteristics
(TA=010 70 °C, —40 to 85 °C, —40 to 125 °C; Vcc = 5V £ 10%; OV < Vpp < 6.5V)

M28F256A
Symbol Alt Parameter Test Condition -10 12 Unit
Min | Max | Min | Max
tavav tac | Read Cycle Time E=Vi,G=VyL | 100 120 ns
tavav tacc | Address Valid to Output Valid E=ViL,G=Vi 100 120 ns
(1) Chip Enable Low to Output a_
teLax tiz Transition G=Vu 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=Vi 100 120 ns
(1) Output Enable Low to Output E_
taLax tolz | Transition E=ViL 0 0 ns
teLav toe | Output Enable Low to Output Valid E=ViL 45 50 ns
teraz " Chip Enable High to Output Hi-Z G=Vi 40 0 40 ns
tanaz tor | Output Enable High to Output Hi-Z E=VL 0 30 0 30 | ns
Address Transition to Output =_ =_
taxax ton | Transition E=Vi,G=ViL 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, —40 to 125 °C; Vcc = 5V £ 10%; OV < Vpp < 6.5V)

M28F256A
Symbol Alt Parameter Test Condition 15 20 Unit
Min | Max [ Min | Max
tavav tac | Read Cycle Time E=ViLG=VyL | 150 200 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=VL 150 200 | ns
(1) Chip Enable Low to Output =_

teLax Yz | Transition G=VL 0 0 ns

teLav tce Chip Enable Low to Output Valid G=VL 150 200 ns
torax @ torz 'IC')rL:r?;,Ji{iE:able Low to Output E-VyL 0 0 ns

teLav toe | Output Enable Low to Output Valid E=VuL 55 60 ns
teraz Chip Enable High to Output Hi-Z G=Vi 0 55 0 60 ns
tonaz tor | Output Enable High to Output Hi-Z E=VL 0 35 0 40 | ns

Address Transition to Output E_ = _
taxax toH | Transition E=Vi,G=ViL 0 = 0 ns
Note: 1. Sampled only, not 100% tested
[— SGS-THOMSON 715
Y/ iCROELEGTRONIGS
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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
(TA=010 70 °C, 40 to 85 °C or —40 to 125 °C; Vcc =5V £ 5% or Vec = 5V + 10%: Vpp = 12V)

M28F256A
Symbol Alt Parameter 10 12 Unit
Min | Max | Min | Max
tvPHEL Vpp High to Chip Enable Low 100 100 ns
tWHWH3 twe Write Cycle Time 100 120 ns
tavwL tas Address Valid to Write Enable Low 0 0 ns
twiax tan Write Enable Low to Address Transition 60 60 ns
teLwL 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 twe 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 ton Write Enable High to Input Transition 10 10 ns
tWHWH?1 Duration of Program Operation 10 10 us
twHWH2 Duration of Erase Operation 9.5 9.5 ms
tWHEH tcH Write Enable High to Chip Enable High 0 0 ns
twHwWL twen | Write Enable High to Write Enable Low 20 20 ns
twHaGL Write Enable High to Output Enable Low 6 6 us
tavav tacc | Addess Valid to data Output 100 120 ns
teLax tcer | Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 100 120 ns
taLax toer | Output Enable Low to Output Transition 0 0 ns
taLav toe Output Enable Low to Output Valid 45 50 ns
tenaz” | tcor | Chip Enable High to Output Hi-Z 40 40 | ns
taHaz tor Output Enable High to Output Hi-Z 30 30 ns
taxax toH Address Transition to Output Transition i 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 1s controlled by Chip Enable
(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform.

10718 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 Vee = 5V £ 10%: Vep = 12V)

M28F256A
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
teLwL 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
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 us
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
teLax toer | 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
tanaz 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. A Write is enabled by a valid combination of Chip Enable (E) and Wnite 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.
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Figure 10. Erasing Flowchart

Figure 11. Programming Flowchart

Vop = 12V

PROGRAM ALL
BYTES TO 00h

n=0, Addr=0000h

ERASE SET-UP

ERASE VERIFY
Latch Addr

r++

YES
READ COMMAND

Vpp < 65V, PASS
VA00687

Vop = 12V

———

PROGRAM SET-UP
Latch Addr, Data

Wait 10us
PROGRAM VERIFY

READ DATA OUTPUT

Vop < 6.5V
FAIL

| Addr++

READ COMMAND

Vop < 65V, 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.

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 laiches the address and data to be
programmed. Program Verify is set-up by writing
0CO0h 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

Example: M28F256A -10 X B

Speed | | Vcc Tolerance | | Package l lTemperature Range
-10 100 ns X +5% B PDIP32 1 0to70°C
-12 120 ns blank  +10% C PLCC32 3 —40to125°C
-15 150 ns 6 —40t085°C
-20 200 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range, 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 our Sales Office nearest you.

- 15/15
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Lyz $55-THOMSON M28F512

CMOS 512K (64K x 8) FLASH MEMORY

= FAST ACCESS TIME: 100ns
= LOW POWER CONSUMPTION
— Standby Current: 200pA Max
= 10,000 ERASE/PROGRAM CYCLES
= 12V PROGRAMMING VOLTAGE

= TYPICAL BYTE PROGRAMMING TIME 10ps
(PRESTO F ALGORITHM)

= ELECTRICAL CHIP ERASE IN 1s RANGE

u 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  Vep
ganised as 64K bytes of 8 bits. It uses a command ‘ ‘
register architecture to select the operating modes

and thus provides a simple microprocessor inter- 16 3
face. The M28F512 FLASH MEMORY is suitable
for applications where the memory has to be repro- AO—ATS <77£'.> @ DQO-DQ7

grammed in the equipment. The access time of
100ns makes the device suitable for use in high

speed microprocessor systems. W —Qd wmo2sFsi2
Table 1. Signal Names =
A0 - A15 Address Inputs ¢ —9
DQO - DQ7 Data Inputs / Outputs
E Chip Enable Vss
G Output Enable VA00548
w Write Enable
Vpp Program Supply
Vee Supply Voltage
Vss Ground
May 1992 1/16
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Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

Vep [1 320 Voo w28
NC [ 2 I W =xzZ>>FEZ
A5 03 303 NC @ 32
A12 I 4 290 Al4 A7 [ 0A14
A7 05 2800 A13 26 [ 013
a7 a6has o 1o
A A
A4 1 8 250 Al Al 40
A3 g M28F512 54 h o A3lls M28F512 25 JAn
A2 1 10 230 A10 A2 [l 1C
Al I 11 2201 E A1 [l HAt0
AO [ 12 21 0 DQ7 A0 [l ne
DQO [ 13 2000 DQ6 0ao [ Noq7
DQ1 O 14 19 @ DQ5 17
DQ2 O 15 18 I DQ4 il
Vss [ 16 17 @ DQ3 ggrgggg
VA00549 VAD0S50
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 —40to 125 °C
grade 6 —40 to 85
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -0.6t07 \Y
Vee Supply Voltage -0.6t07 Vv
Vag A9 Voltage -0.61t013.5 Vv
Program Supply Voltage, during Erase .
Vep or Programming 0610 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 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 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 X
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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 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 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.
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 AOQ 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 Eis 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 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

Vep Operation E G w A9 DQO - DQ7
Read Only VepL Read ViL ViL V4 A9 Data Output

Output Disable Vi ViH ViH X Hi-Z

Standby Vin X X X Hi-Z

Electronic Signature Vi ViL Vin Vip Codes

Read/Write® | Vppy Read ViL Vi Vi A9 Data Output
Write ViL Vi Vi, Pulse A9 Data Input

Output Disable Vi ViH ViH X Hi-Z

Standby ViH X X X Hi-Z

Note: 1. X=ViLor Vi
2 Refer also to the Command Table
&7 S THINRN e
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Table 4. Electronic 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 Vi 0 0 0 0 0 0 1 0 02h

Table 5. Commands (!
Command Cycles 1st Cycle 2nd Cycle
Operation A0-A15 DQ0-DQ7 Operation A0-A15 DQO0-DQ7
Read 1 Write X 00h
S:Sﬁtar&r;lec 2 Write X 90h Read 0000h 20h
Read 0001h 02h
Setup Erase/ 5 Write X 20h
Erase Write X 20h
Erase Verify 2 Write A0-A15 0AOh Read Data Output
Setup Program/ 5 Write X 40h
Program Write A0-A15 Data Input
Program Verify 2 Write 0COh Read X Data Output
Reset 2 Write OFFh Write X OFFh
Note: 1 X=ViLorVm
READ/WRITE MODES (cont'd) Electronic Signature Mode. In order to select the
correct erase and programming algorithms for on-
Vcc falls below the Erase/Write Lockout Voltage board programming, the manufacturer and devices
(Viko) of 2.5V. code may be read directly. It is not neccessary to
If the device is deselected during Erasure, Pro-  @PPly a high voltage to A9 when using the com-
gramming or Verification it will draw active supply ~ Mand register. The Electronic Signature Mode is
currents until the operations are terminated. set-up by writing 90h to the command register. The

o . following read cycle, with address inputs 0000h or

The device is protected against stress caused by 0001h, output the manufacturer or device type
long erase or program times. Ifthe end of Erase or  codes. The command is terminated by writing an-
Programming operations are not terminated by @ qther valid command to the command register (for
Verify cycle within a maximum time permitted, an example Reset).
internal stop timer automatically stops the opera- . .
tion. The device remains in an inactive state, ready ~ Erase and Erase Verify Modes. The memory is
to start a Verify or Reset Mode operation. erased by first Programming all bytes to 00h, the

) Erase command then erases them to OFFh. The
Read Mode. The Read Mode is the default at  Erase Verify command is then used to read the
power up or may be set-up by writing 00h to_ the memory byte-by-byte for a content of OFFh.
command register. Subsequent read operations . "
output data from the memory. The memory remains ~ 1he Erase Mode is set-up by writing 20h to the
in the Read Mode until a new command is written command register. The write cycle is then repeated
to the command register. to start the erase operation. Erasure starts on the

rising edge of W during this second cycle. Erase is
4/16 -
Lyr R55THOMSON
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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

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).

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 *
1NO14
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 C_=100pF
0.45Vv 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 Vout =0V 12 pF
Note: this parameter 1s sampled only and not tested100%
Ly7y SCS-THOMSON 5/16
Y/ WICROELEGTRONICS
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Table 7. DC Characteristics
(TA=010 70 °C, —40 tc 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
Lo Output Leakage Current 0V < Vout £ Vce +10 pA
lcc Supply Current (Read) E =V, f=6MHz 30 mA

ot Supply Current (Standby) TTL _ E=Vm 1 mA
Supply Current (Standby) CMOS E =Vcc£0.2V 200 pA
lecz Supply Current (Programming) During Programming 10 mA
lcca™ | 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
Ipp g{grglé%ry)Current (Read or Vep > Vee 200 uA
Vep < Vee +100 A
Ipps ) Program Current (Programming) Vpp = Vppn, During Programming 30 mA
oo™ \'j;‘r’fg;?m Current (Program Vpp = Vppy, During Verify 5 mA
I3 | Program Current (Erase) Vpp = Vpph, During Erase 30 mA
Ippa” Program Current (Erase Verify) Vpp = Vppy, During Erase Verify 5 mA
Vi Input Low Voltage -0.5 0.8 Vv
Vil Input High Voltage TTL 2 Vee + 0.5 \'
Input High Voltage CMOS 0.7Vee | Vec +0.5 \'/
VoL Output Low Voltage loL = 5.8mA (grade 1) 0.45 \Y
loL = 2.1mA (grade 3 & 6) 0.45 Vv
loy = —100pA 4.1 \
Von Output High Voltage CMOS lon = —1mA Vec —0.8 v
lon = —2.5mA (grade 1) Vce -0.8 Vv
Output High Voltage TTL loH = —2.5mA 2.4 \
VepL gg:g;?;n\gltage (Read 0 65 v
VepH gg’grg?gn‘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 fggggu\{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, —40 to 125 °C; Voc = 5V £ 10%; OV < Vpp < 6.5V)

M28F512
Symbol Alt Parameter Test Condition 10 12 Unit
Min [ Max [ Min | Max
tavav trc Read Cycle Time E=ViL,G=Vi 100 120 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=Vi 100 120 | ns
1) Chip Enable Low to Output =_
teLax tz Transition G=ViL 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=VL 100 120 ns
torax torz %l;tr};)suigicl)fgable Low to Output E-vy 0 0 ns
teLav toe | Output Enable Low to Output Valid E=Vu 45 50 ns
teraz ! Chip Enable High to Output Hi-Z G=Vu 0 40 0 40 | ns
tamaz™ | tor | Output Enable High to Output Hi-Z E=Vu 0 | 30 0 | 30 | ns
taxax ton #:i;r:l;(s) ';Transmon to Output E= Vi, G=ViL 0 0 ns

Note: 1. Sampled only, not 100% tested

Table 8B. Read Only Mode AC Characteristics
((TA=01o 70 °C, —40 to 85 °C, 40 t0 125 °C; Vcc = 5V + 10%; 0V < Vpp < 6.5V)

M28F512
Symbol Alt Parameter Test Condition 15 20 Unit
Min | Max | Min | Max
tavav trc Read Cycle Time E= Vi, G= Vi 150 200 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=VL 150 200 | ns
) Chip Enable Low to Output =_

teLox Wz | Transition G=Vu 0 0 ns

teLav tce | Chip Enable Low to Output Valid G=Vi 150 200 | ns
torax " torz %léjltr;]asui{ig:able Low to Output E-Vi 0 0 ns

teLav toe | Output Enable Low to Output Valid E=Vi 55 60 ns
tenaz Chip Enable High to Output Hi-Z G=V 0 55 0 60 | ns
tanaz tor | Output Enable High to Output Hi-Z E=VuL 0 35 0 40 ns

Address Transition to Output =_ =_ _
taxax ton | Transition E=Vi,G=ViL 0 = 0 ns
Note: 1. Sampled only, not 100% tested
(_ SGS-THOMSON 7716
Y/ ICROELECTRONICS
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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 - 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 -10 12 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
tavwL tas Address Valid to Write Enable Low 0 0 ns
tAVEL Address Valid to Chip Enable Low 0 0 ns
twiLAx taH Write Enable Low to Address Transition 60 60 ns
teLAX Chip Enable Low to Address Transition 80 80 ns
tewe tcs Chip Enable Low to Write Enable Low 20 20 ns
twLEL 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 tps 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 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 0 0 ns
tEHWH Chip Enable High to Write Enable High 0 0 ns
twHwWL twen | 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 6 6 us
teraL 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
tacox ™ | toz | Output Enable Low to Output Transition 0 0 ns
teLav toe Output Enable Low to Output Valid 45 50 ns
teraz (! Chip Enable High to Output Hi-Z 40 50 | ns
tanaz tor Output Enable High to Output Hi-Z 30 30 ns
taxax toH 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 timings 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
tavwiL 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 tcs Chip Enable Low to Write Enable Low 20 20 ns
twiLEL Write Enable Low to Chip Enable Low ns
taHWL Output Enable High to Write Enable Low us
GHEL Output Enable High to Chip Enable Low us
tovwH tos Input Valid to Wrnite Enable High 50 50 ns
toven 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 toH Write Enable High to Input Transition 10 10 ns
teHpx 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 twpn | 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 6 us
tEHGL Chip Enable High to Output Enable Low 6 us
tavav tacc | Addess Valid to data Output 150 200 ns
tecox ! tiz Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 150 200 ns
taLax " to.z | Output Enable Low to Output Transition 0 0 ns
teLav toe Output Enable Low to Output Valid 55 60 ns
tewoz ! Chip Enable High to Output HI-Z 55 60 | ns
taHaz " 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 1s 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
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M28F512

Figure 11. Erasing Flowchart

Figure 12. Programming Flowchart
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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.

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
0CO0h 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
Lyz $65;THOMSON
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ORDERING INFORMATION

Example:

M28F512 -12 X C 3

I

Speed Vcc Tolerance I | Package | lTTmperature Range
-10 100 ns X +5% B PDIP32 1 0to70°C
-12 120 ns blank +10% C PLCC32 3 —40to125°C
-15 150 ns 6 -40t085°C
-20 200 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range, 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 our Sales Office nearest you.

16/16
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M28F101

CMOS 1 Megabit (128K x 8) 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 10ps
(PRESTO F ALGORITHM)

= ELECTRICAL CHIP ERASE IN 1s RANGE

ADVANCE DATA

PDIP32 (P) PLCC32 (K)

= INTEGRATED ERASE/PROGRAM-STOP

TIMER

—32
PTSO32 (N)
8 x 20 mm

DESCRIPTION . L
The M28F101 FLASH MEMORY is a non-volatile [ '9ure 1. Logic Diagram
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- Vec Wpp
face. The M28F101 FLASH MEMORY is suitable ‘ ‘
for applications where the memory has to be repro-
grammed in the equipment. The access time of 17 8
100ns makes the device suitable for use in high
speed microprocessor systems. AD-A16 <;ﬁ> <,|¢:> DQO-DQ7
Table 1. Signal Names W —q M28F101

A0 -A16 Address Inputs E —Q

DQO - DQ7 Data Inputs / Outputs _

E Chip Enable ¢ =9

G Output Enable

W Write Enable Vss _—

Vpp Program Supply

Vee Supply Voltage

Vss Ground
May 1992 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
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Warning: NC = No Connection

Figure 2C. PTSO Pin Connections

Warning: NC = No Connection

Figure 2D. PTSO Reverse Pin Connections
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M28F101

Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit

Ta Ambient Operating Temperature grade 1 0to 70
grade 3 —401t0 125 °C
grade 6 —40 to 85

Tsta Storage Temperature —65to 150 °C

Vio Input or Output Voltages -06t07

Vee Supply Voltage -0.6t07

Vag A9 Voltage -0.6t0 13.5

Vpp E:c;,grroagn:aﬁ#gipnl)g/ Voltage, during Erase 061014 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 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.

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 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.
When inthe 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 A0 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.

ﬁ SGS-THOMSON 3/16

MICROELECTRONICS

299



M28F101

Table 3. Operations (")
Vep Operation E G w A9 DQO - DQ7
Read Only VppL Read Vi Vi Vi A9 Data Output
Output Disable Vie ViH ViH X Hi-Z
Standby Vin X X X Hi-Z
Electronic Signature ViL Vi ViH Vip Codes
Read/Write® | Vppy Read ViL ViL ViH A9 Data Output
Write ViL ViH ViL Pulse A9 Data Input
Output Disable ViL VH ViH Hi-Z
Standby ViH X X Hi-Z
Note: 1. X=ViLor Vi
2. Refer also to the Command Table
Table 4. Electronic Signature
Identifier A0 DQ7 | DQ6 | DQ5 | DQ4 | DQ3 | DQ2 | DQt DQO | Hex Data
Manufacturer's Code ViL 0 0 1 0 0 0 0 0 20h
Device Code Vi 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 00h
g:gﬁg?ur:ig 2 Write X 90h Read 00000h 20h
Read 00001h 07h
Setup Erase/ 2 Write X 20h
Erase Write 20h
Erase Verify 2 Write A0-A16 0AOh Read Data Output
Setup Program/ 5 Write X 40h
Program Write AO-A16 Data Input
Program Verify 2 Write X 0COh Read X Data Output
Reset 2 Write X OFFh Write X OFFh
Note: 1. X=Vwor Vi
e L7 SRS THOMSON
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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 Vepe 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

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

internal stop timer automatically stops the opera-
tion. The device remains in aninactive 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

1.3V
_]I_mgm
Iﬁ 3.3K0
DEVICE ’
UNDER O ouT
TEST l_ C_=100pF

Cp includes JIG copocitance
VA00828

Table 6. Capacitance (Ta=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance VinN=0V 6 pF
Cour Output Capacitance Vout = 0V 12 pF
Note: this parameter is sampled only and not tested100%
IC74 -THOMSON 5/16
Y/ msmg@% Em(@)m@wm
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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 5V + 10%)

Symbol Parameter Test Condition Min Max Unit
[N Input Leakage Current 0V <Vin<Vee +1 HA
Lo Output Leakage Current 0V < Vour £ Vee +10 pA
lec Supply Current (Read) E = Vi, f= 6MHz 30 mA

e Supply Current (Standby) TTL E=Vi 1 mA
Supply Current (Standby) CMOS E=Vec+0.2V 100 pA
loce ™ | Supply Current (Programming) During Programming (grade 1 & 6) 10 mA
During Programming (grade 3) 30 mA
leca ™ Supply Current (Program Verify) During Verify (grade 1 & 6) 15 mA
During Verify (grade 3) 30 mA
locs ) Supply Current (Erase) During Erasure (grade 1 & 6) 15 mA
During Erasure (grade 3) 30 mA
locs Supply Current (Erase Verify) During Erase Verify (grade 1 & 6) 15 mA
During Erase Verify (grade 3) 30 mA
Supply Current (Electronic _
lccs Signature) A9 = Vp (grade 3 only) 30 mA
ILpp Program Leakage Current Vpp < Vee +10 LA
Program Current (Read or Vep > Vce 200 uA
lep Standby)
Vpep < Ve +10 A
Ippe " Program Current (Programming) Vpp = VppH, During Programming 30 mA
1ppaM \P/;?g;?m Current (Program Vpp = Vpp, During Verify 5 mA
Irps™ | Program Current (Erase) Vep = Vpph, During Erase 30 mA
Irps™ | Program Current (Erase Verify) Vpp = Vppy, During Erase Verify 5 mA
P Ci t (Electroni
Ipps Sirgr?;?ﬂe) urrent (Electronic A9 = Vip (grade 3 only) 500 pA
ViL Input Low Voltage -0.5 0.8 \
Vi Input High Voltage TTL 2 Vce + 0.5 \
Input High Voltage CMOS 0.7Vee | Vec +0.5 \
VoL Output Low Voltage low = 5.8mA (grade 1) 0.45 v
loL = 2.1mA (grades 3 & 6) 0.45 Vv
v Output High Voltage GMOS lon = —100uA 4.1 v
OH loH =—-2.5mA 0.85 Vce \Y
Output High Voltage TTL lon = —2.5mA 2.4 Vv
Program Voltage (Read
VeeL Operations) 0 6.5 v
Program Voltage (Read/Write
Vern Operations) 11.4 12.6 \Y
Vip A9 Voltage (Electronic Signature) 11.5 13 Vv
1o ™ | A9 Current (Electronic Signature) A9 = Vpp 200 pA
Supply Voltage, Erase/Program
Viko Lock-out 2.5 v
Note: 1. Not100% 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, —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 Ks
tavav tac | Read Cycle Time E=Vi,G=VyL | 100 120 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=Vi ’ 100 120 ns
(1) Chip Enable Low to Output a_
teLox iz Transition G=Vi 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=Vi 100 120 ns
1) Output Enable Low to Output =_
tatox oz | Transition E=Vi 0 0 ns
teLav toe | Output Enable Low to Output Valid E=Vi 45 50 ns
tenoz Chip Enable High to Output Hi-Z G=ViL 45 55 | ns
taraz tor | Output Enable High to Output Hi-Z E=VL 30 0 30 | ns
Address Transition to Output =_ =_
taxax ton | Transition E=Vi,G=ViL 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, 40 to 125 °C; Vcc = 5V = 5% or 5V +10%; 0V < Vpp < 6.5V)
M28F101
Symbol Alt Parameter Test Condition -150 200 Unit
Min | Max | Min | Max
Write Enable High to Output
twaL Enable Low 6 6 Hs
tavav tac | Read Cycle Time E=Vi,G=Vi | 150 200 ns
tavay tacc | Address Valid to Output Valid E=VLG=VL | 150 200 | ns
terax tz _Cr:gﬁsfiiﬁr;;ble Low to Output G=VL 0 0 ns
terqv tce | Chip Enable Low to Output Valid G=VL 150 200 | ns
totax toLz ?r:tr?;:ig:able Low to Output E=vi 0 0 ns
taLav toe | Output Enable Low to Output Valid E=VL 55 60 ns
teraz ") Chip Enable High to Output Hi-Z G=Vi 55 0 60 | ns
tanaz tor | Output Enable High to Output Hi-Z E=ViL 0 35 0 40 | ns
Address Transition to Output E_ a_ _
taxax toH Transition E=Vi,G=V 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 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

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).

- 9/16
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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 £ 5% or 5V + 10%)

M28F101
Symbol Alt Parameter -10 12 Unit
Min | Max | Min | Max
tvPHEL Vpp High to Chip Enable Low 1 1 us
tvPHWL Vep High to Write Enable Low 1 1 us
tWHWH3 twe Write Cycle Time 100 120 ns
tavwL tas Address Valid to Write Enable Low 0 ns
tAvEL Address Valid to Chip Enable Low 0 0 ns
twLax tam Write Enable Low to Address Transition 60 60 ns
tELAX Chip Enable Low to Address Transition 80 80 ns
teLwL tcs Chip Enable Low to Write Enable Low 20 20 ns
twiEL Write Enable Low to Chip Enable Low ns
taHWL Output Enable High to Write Enable Low us
GHEL Output Enable High to Chip Enable Low Hs
tovwH tos Input Valid to Write Enable High 50 50 ns
toven Input Valid to Chip Enable High 50 50 ns
twiwe 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
tEHEH Duration of Program Operation 9.5 9.5 Hs
twHwWH2 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 twpn | 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 ! toz | Output Enable Low to Output Transition 0 0 ns
taLav toe Output Enable Low to Output Valid 45 50 ns
tenoz ) Chip Enable High to Output Hi-Z 40 50 | ns
taraz toF Output Enable High to Output Hi-Z 30 30 ns
taxax toH Address Transition to Output Transition 0 0 ns

Note: 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 £ 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 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 50 50 ns
toven 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 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 0 0 ns
tEHWH Chip Enable High to Write Enable High 0 0 ns
twHWL twen | 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
tEHGL 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 ) torz | 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
taHaz ! 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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Figure 11. Erasing Flowchart

Figure 12. Programming Flowchart

Vop = 12V
PROGRAM ALL
BYTES TO 00h

n=0, Addr=00000h

ERASE SET-UP

ERASE VERIFY
Latch Addr

READ DATA QUTPUT

Vop < 6.5V
FAIL

I Addr-++ I

YES

READ COMMAND

Vop < 6.5V, PASS
VA00678

PROGRAM SET-UP
Latch Addr, Data

Vop < 6.5V
FAIL

r++ |

READ COMMAND

Vop < 6 5V, PASS
VA00677

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.

[S7 - Hlici

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

Example:

M28F101

i

-100 X N 1 R

i

r Speed J L Vee Tolerancg r Package I |Temperature Ran@ l Option
-100 100 ns X +5% P PDIP32 1 0to70°C R Reverse
420 120ns  blank  +10% K PLCC32 3 —40t0125°C Pin-Out
-150 150 ns N PTSO32 6 -40t085°C
200  200ns 8x20mm

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range, 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 our Sales Office nearest you.

16/16
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Lyz S04S:THOMSON M28F102

CMOS 1 Megabit (64K x 16) FLASH MEMORY

ADVANCE DATA

= FAST ACCESS TIME: 100ns
= LOW POWER CONSUMPTION

— Standby Current: 100pA Max
= 10,000 ERASE/PROGRAM CYCLES
= 12V PROGRAMMING VOLTAGE M UL
= TYPICAL BYTE PROGRAMMING TIME 10us

(PRESTO F ALGORITHM) 1
= ELECTRICAL CHIP ERASE IN 1s RANGE PDIP40 (P) PLCC44 (K)
= INTEGRATED ERASE/PROGRAM-STOP
TIMER
Figure 1. Logic Diagram
DESCRIPTION

The M28F102 FLASH MEMORY is a non-volatile
memory which may be erased electrically at the
chip level and programmed word-by-word. It is Ve 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 16 16
interface. The M28F102 FLASH MEMORY is suit- AO=A15 C# DQO—DQ15
able for applications where the memory has to be @ ao-ba

reprogrammed in the equipment. The access time
of 100ns makes the device suitable for use in high w —g

. M28F102
speed microprocessor systems.
E —Q
Table 1. Signal Names _
G —(
AO - A15 Address Inputs
DQO - DQ15 Data Inputs / Outputs
E Chip Enable Vss
— VAQ0627
G Output Enable
w Write Enable
Vep Program Supply
Vee Supply Voltage
Vss Ground
May 1992 1/16

This 1s 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

.y
Vep 1| 40 JV(;C
[ 39 0w n o<+ 0 a O~ <+
o5 1 3 38 [INC 550w >35Tk 2%
Q4 [ 4 37 A A5 /r-|r—||—|t—|l—1r—||—||—||—||—||—|
3 O s 36 1 A4 Q20 @44 0 A13
o2 O 6 35 fA13 o 0 Ar2
on Q7 34 1 A2
o0 O 8 33 [0 A Q1o ] Al
e Qo 32 1 A0 Q9 [f 1 A10
a8 [0 31 [ A9 a8 [ 0 A9
M28F102
Vss [ n 30 0 vss Vss ] 12 M28F102 34 1 Vgg
Q7 E 12 29 gAB Ne [ 1 NG
e 013 28 [1 A7
Qs [ 14 27 f1 A6 a7 [ [ A8
Qs [ 15 26 [I AS a6 [ 1 A7
a3 016 25 1 A4 Qs [ [0 A6
Q2 Q17 24 1 A3 Q4 23 1 A5
a [ 18 23 ] A2 | NN [ W R N [ N g SN gy NN [y A U R Sy S gy |
Qo 019 22 1 A1 M N = O DO = N MY
o O O < 0O < < < <<
T 2 21 1 A0
VA00629
VA00628
Warning: NC = No Connection Warning: NC = No Connection, DU = Don'’t Use
Table 2. Absolute Maximum Ratings
Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70
grade 3 —40to 125 °C
grade 6 —40 to 85
Tsta Storage Temperature —65to 150 °C
Vio Input or Output Voltages -06to7 Vv
Vee Supply Voltage -0.6t07 Vv
Vag A9 Voltage -0.6t0 13.5 \
Program Supply Voltage, during Erase
Vep or Programming -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 reliabilty. 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.
Whenin the Standby Mode the outputs arein 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 Eis 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 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 - DQ15
Read Only VppL Read Vi Vi VH A9 Data Output
Output Disable ViL Vin VH X Hi-Z
Standby ViH X X X Hi-Zz
Electronic Signature Vi Vi ViH Vip Codes
Read/Write® | Vppn Read ViL ViL Vin A9 Data Output
Write Vi ViH ViL Pulse A9 Data Input
Output Disable Vi Vi Vin X Hi-Z
Standby ViH X X X Hi-Z
Note: 1. X=ViLorVm
2. Refer also to the Command Table
o7 SN e
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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 ViH 0 0 1 0 1 0 0 0 0 0050h
Table 5. Commands ("
2nd Cycl
Command Cycles 1st Cycle natyce
Operation A0-A15 DQ0-DQ15 | Operation A0-A15 DQO0-DQ15
Read 1 Write X 0000h
g!ggtarﬁ]r;ig 5 Write X 0090h Read 0000h 0020h
Read 0001h 0050h
Setup Erase/ 2 Write X 0020h
Erase Write 0020h
Erase Verify 2 Write AO-A15 00AOh Read Data Output
Setup Program/ 2 Write X 0040h
Program Write A0-A15 Data Input
Program Verify 2 Write 00C0h 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
316
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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 0001 h, 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 00ACh 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

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.

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 00COh 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

13V
TN914
3.3KQ

Figure 3. AC Testing Input Output Waveforms DEVICE
UNDER O ouT
2.4V TEST o C| =100pF
0.45V CL includes JIG capacitance
VA00827 VAOOB28
Table 6. Capacitance (TaA=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: this parameter 1s sampled only and not tested100%
r SGS-THOMSON 5/16
Y/ iCROELECTRONICS
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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
Iu Input Leakage Current 0V < Vin< Vee +1 uHA
ILo Output Leakage Current 0V < Vour £ Vee +10 HA
lcc Supply Current (Read) E =V, f=5MHz 50 mA

oo Supply Current (Standby) TTL _ E=Vm 1 mA
Supply Current (Standby) CMOS E=Vcc+0.2V 100 HA
lcc2 " | Supply Current (Programming) During Programming 10 mA
leca ™ Supply Current (Program Verify) During Verify 30 mA
lcca " Supply Current (Erase) During Erasure 15 mA
lccs " | Supply Current (Erase Veriy) During Erase Verify 30 mA
ILpp Program Leakage Current Vpp < Vce +10 HA
Iop gtrgr%%ry)Current (Read or Vep >Vce 200 pA
Vpp < Vee +10 A
Iep1™ | Program Current (Programming) | Vep = Vppw, During Programming 50 mA
) C;ori?;?m Current (Program Vep = Vppn, During Verify 5 mA
Irpa™ | Program Current (Erase) Vep = Vppn, During Erase 50 mA
Ippa™ Program Current (Erase Verify) Vpp = Vpph, During Erase Verify 5 mA
Vi Input Low Voltage -0.5 0.8 Vv
Vil Input High Voltage TTL 2 Vce + 0.5 \
Input High Voltage CMOS 0.7Vee | Vec+0.5 Vv
VoL Output Low Voltage lo. = 5.8mA (grade 1) 0.45 v
loL = 2.1mA (grade 3 & 6) 0.45 v
Output High Voltage CMOS lon = ~100uA Veo—04 v
Vor lon = —2.5mA 0.85 Ve v
Output High Voltage TTL lon = —2.5mA 2.4 Vv
Vet gg’gr;ﬁ{gn\é‘)’"age (Read 0 6.5 v
Veen gg’grg{gn‘g“age (Read/Write 1.4 12.6 v
Vip A9 Voltage (Electronic Signature) 11.5 13 \Y%
o™ | A9 Current (Electronic Signature) A9 = Vpp 200 HA
Viko Eggglgu\t/oltage, Erase/Program 25 v

Note: 1. Not 100% Tested. Charactensation Data available.

6/16
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Table 8A. Read Only Mode AC Characteristics
(Ta=0to 70 °C, —40 to 85 °C, —40 to 125 °C; Ve = 5V + 10%; 0V < Vpp < 6.5V)

M28F102
Symbol Alt Parameter Test Condition 100 120 Unit
Min | Max | Min | Max
tavav tre Read Cycle Time E= Vi, G=VL 100 120 ns
tavav tacc | Address Valid to Output Valid E=ViL,G=Vi 100 120 | ns
) Chip Enable Low to Output =_
teLox bz Transition G=Vi 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=ViL 100 120 ns
(1) Output Enable Low to Output =_
tetox toiz | Transition E=Vu 0 0 ns
teLav toe | Output Enable Low to Output Valid E=VL 45 50 ns
tenaz " Chip Enable High to Output Hi-Z G=ViL 0 40 0 40 | ns
tanaz ! tor Output Enable High to Output Hi-Z E=Vi 0 30 30 ns
Address Transition to Output =_ =_
taxax toH | Transition E=Vi,G=ViL 0 0 ns
Note: 1. Sampled only, not 100% tested
Table 8B. Read Only Mode AC Characteristics
((TA=01to 70 °C, —40 to 85 °C, —40to 125 °C; Vcc = 5V £ 10%; 0V < Vpp < 6.5V)
M28F102
Symbol Alt Parameter Test Condition -150 200 Unit
Min | Max | Min | Max
tavav tre Read Cycle Time E= Vi, G=VL 150 200 ns
tavav tacc | Address Valid to Output Valid E= Vi, G=Vi 150 200 ns
(1) Chip Enable Low to Output =_
teLox tz Transition G=Vi 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=\ViL 150 200 ns
torax M torz %tzjitﬁsui%isgable Low to Output E=vi 0 0 ns
taLav toe | Output Enable Low to Output Valid E=ViL 55 60 | ns
tenaz " Chip Enable High to Output Hi-Z G=ViL 0 55 0 60 ns
tanaz™ | tor | Output Enable High to Output Hi-Z E=Vi 0 35 0 45 | ns
Address Transition to Output =_ =_
taxax toH | Transition E=Vi,G=ViL 0 0 ns
Note: 1. Sampled only, not 100% tested
r' SGS-THOMSON 7116
Y/ HICROEIECTRONICS
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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=01070 °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 twec | Write Cycle Time 100 120 _ns
tavwL tas Address Valid to Write Enable Low 0 ns
fAVEL Address Valid to Chip Enable Low 0 ns
twLAX tAH Write Enable Low to Address Transition 60 60 ns
teLax Chip Enable Low to Address Transition 80 80 ns
tewL fcs Chip Enable Low to Write Enable Low 20 20 ns
twLEL Write Enable Low to Chip Enable Low ns
tGHWL Output Enable High to Write Enable Low us
taHEL Output Enable High to Chip Enable Low us
tovwH tos Input Valid to Write Enable High 50 50 ns
tover Input Valid to Chip 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
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 0 ns
teHWH Chip Enable High to Write Enable High 0 ns
twHwL twpn | 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
tenaL Chip Enable High to Output Enable Low 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
taox " torz | Output Enable Low to Output Transition 0 0 ns
taLav toe Output Enable Low to Output Vald 45 50 ns
teraz Chip Enable High to Output Hi-Z 40 40 ns
tenaz ™ | 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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M28F102

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 Vpp 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 ns
taveL Address Valid to Chip Enable Low 0 0 ns
twiax 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 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 50 ns
tDVEH 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 80 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 ps
twHwH2 Duration of Erase Operation 9.5 9.5 ms
twHEH ton 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 20 ns
tEHEL Chip Enable High to Chip Enable Low 20 20 ns
twHaL 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 150 200 ns
terax tiz Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 150 200 ns
tarax toz | Output Enable Low to Output Transition 0 0 ns
taLav toe Output Enable Low to Output Valid 55 60 ns
tenaz Chip Enable High to Output Hi-Z 55 60 | ns
tanoz™ | 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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M28F102

Figure 11. Erasing Flowchart

Figure 12. Programming Flowchart

Vep = 12V
PROGRAM ALL
BYTES TO 0000h
n=0, Addr=0000h

ERASE SET-UP
Wait 10ms

ERASE VERIFY
Latch Addr

r++ I

READ COMMAND

Vop < 6.5V, PASS
VAD0636

Vop = 12V

=0

PROGRAM SET-UP
Latch Addr, Data

NO

Vop < 6.5V
FAIL

r++ I

YES
READ COMMAND

Vop < 6.5V, PASS

VA00677

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 words to 0000h in
order to ensure uniform erasure. The programming
follows the Presto F Programming Algorithm (see
below). Erase is set-up by writing 0020h to the
command register, the erasure is started by repeat-
ing this write cycle. Erase Verify is set-up by writing
00AOh to the command register together with the
address of the word to be verified. The subsequent
read cycle reads the data which is compared to
OFFFFh. Erase Verify begins at address 0000h and
continues to the last address or until the compari-
son of the data to OFFFFh fails. If this occurs, the
address of the last word checked is stored and a
new Erase operation performed. Erase Verify then
continues from the address of the stored location.

PRESTO F PROGRAM ALGORITHM

The PRESTO F Programming Algorithm applies a
series of 10us programming pulses to a word until
a correct verify occurs. Up to 25 programming
operations are allowed for one word. Program is
set-up by writing 0040h 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
00COh 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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M28F102

ORDERING INFORMATION

Example: M28F102 -100 X P 1

Speed | | Vcc Tolerance | | Package | |Temperature Range
-100 100 ns X +5% P PDIP40 1 0to70°C
-120 120 ns blank  +10% K PLCC44 3 —40to125°C
-150 150 ns 6 —40t085°C
-200 200 ns

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range, 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 our Sales Office nearest you.
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Lyz SGS-THOMSON M28F201

CMOS 2 Megabit (256K x 8) FLASH MEMORY

ADVANCE DATA

» FAST ACCESS TIME: 100ns

= LOW POWER CONSUMPTION
— Standby Current: 100pnA Max

= 10,000 ERASE/PROGRAM CYCLES
= 12V PROGRAMMING VOLTAGE
= TYPICAL BYTE PROGRAMMING TIME 10us

(PRESTO F ALGORITHM) 1
= ELECTRICAL CHIP ERASE IN 1s RANGE PDIP32 (P) PLCC32 (K)
= INTEGRATED ERASE/PROGRAM-STOP
TIMER
PTSO32 (N)
8 x 20 mm
DESCRIPTION

The M28F201 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 256K bytes of 8 bits. It uses a command
register architecture to select the operating modes
and thus provides a simple microprocessor inter- v, v
face. The M28F201 FLASH MEMORY is suitable cc PP
for applications where the memory has to be repro- [ ’

grammed in the equipment. The access time of

Figure 1. Logic Diagram

100ns makes the device suitable for use in high 18 8
speed microprocessor systems. AO—A17 <7ﬁ'> <‘;_,L> DQO—-DQ7
Table 1. Signal Name W
9 S W —d M28F201
A0 -A17 Address Inputs _
E —(g

DQO - DQ7 Data Inputs / Outputs

E Chip Enable G —d

G Output Enable

w Write Enable

Vss

Vep Program Supply VAQ0637

Vce Supply Voltage

Vss Ground
May 1992 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
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Warning: NC = No Connection

Figure 2C. PTSO Pin Connections

Warning: NC = No Connection

Figure 2D. PTSO Reverse Pin Connections

M28F201

(Normal) Z
17 32
UUHUUHUUUUUUUUUp

VAD0639

2222§g§§§§§§§m2b
nnpnaoonoonnnononn
16 <}
e (Reverss) =
17 32
gooooooorooooon
iﬁg'igggg;d';'i;;??i

VA00640

Warning: NC = No Connection
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M28F201

Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 O0to 70
grade 3 —40to 125 °C
grade 6 —40to0 85
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -06t07 \
Vee Supply Voltage —0.6to7 \
Vag A9 Voltage —0.6t0 13.5 \
Vpp Srr(?’gr?gn:afnl:ggé 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 rehability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents.

DEVICE OPERATION

The M28F201 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 the M28F201
functions as a read only memory providing operat-
ing modes similar to an EPROM (Read, Output
Disable, 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.

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 M28F201 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
100pA. 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 A0 is High the output is the device 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.

. a/16
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Table 3. Operations ()

Vep Operation E G w A9 DQO - DQ7
Read Only VepL Read Vi Vi Viy A9 Data Output
Output Disable ViL Vin Vin X Hi-Z
Standby ViH X X X Hi-Z
Electronic Signature ViL ViL Vi Vip Codes
Read/Write® |  Vppy Read ViL ViL ViH A9 Data Output
Write Vi ViH ViL Pulse A9 Data Input
Output Disable ViL Vi ViH Hi-Z
Standby ViH X 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 ViL 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 0 0 1 0 0 0 1 11h
Table 5. Commands (")
Command Cycles 1st Cycle 2nd Cycle
Operation A0-A17 DQO0-DQ7 Operation A0-A17 DQo-DQ7
Read 1 Write b X 00h
g!gﬁtargﬁig 2 Write X 90h Read 00000h 20h
Read 00001h 11h
Setup Erase/ 5 Write X 20h
Erase Write X 20h
Erase Verify 2 Write A0-A17 0ACh Read X Data Output
Setup Program/ > Write X 40h
Program Write AO0-A17 Data Input
Program Verify 2 Write 0Coh Read X Data Output
Reset 2 Write OFFh Write X OFFh
Note: 1. X=ViorVi
e &7, BE2THOMSON
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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

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

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 codes.
The command is terminated by writing another
valid command to the command register (for exam-
ple 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

1.3V
IN914
3.3Kn
DEVICE
UNDER —O ouT
TEST J—__ _ CL=100pF

Cp includes JIG copacitance
VA00828

Table 6. Capacitance (Ta=25°C,f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Ci Input Capacitance ViN=0V 6 pF
Cout Output Capacitance Vour =0V 12 pF
Note: this parameter is sampled only and not tested100%
&7, SEETHONSON e
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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
Iu Input Leakage Current OV< VNS Vee +1 pA
Lo Output Leakage Current 0V < Vour < Vee +10 HA
lec Supply Current (Read) E =V, f=6MHz 30 mA

loo Supply Current (Standby) TTL E=Vn 1 mA
1 —

Supply Current (Standby) CMOS E =Vcc 0.2V 100 pA
lccza ™ | Supply Current (Programming) During Programming 10 mA
lcca™ | Supply Current (Program Verify) During Verify 15 mA
lcca ™ | Supply Current (Erase) During Erasure 15 mA
lccs | Supply Current (Erase Verify) During Erase Verify) 15 mA

ILpp Program Leakage Current Vep < Vee +10 pA
Iop Program Current (Read or Vpp > Vce 200 RA

Standby) Vep < Vee +10 pA
1pps™ Program Current (Programming) Vpp = VppH, During Programming 30 mA
1pp2™ 5;%%;?”] Current (Program Vep = Vpp, During Verify 5 mA
Irpa™ | Program Current (Erase) Vpp = Vppw, During Erase 30 mA
Ipps™ Program Current (Erase Verify) Vep = VppH, During Erase Verify 5 mA

Vi Input Low Voltage -0.5 0.8 \"
v Input High Voltage TTL 2 Vce + 0.5 \
H
Input High Voltage CMOS 0.7Vee | Vec+0.5 \
VoL Output Low Voltage loL = 5.8mA 0.45 \
lon = —100pA Vec—-0.4 \Y
v Output High Voltage CMOS oH " o0
OH lon = —2.5mA 0.85 Voo \%
Output High Voltage TTL lon =-2.5mA 24 Vv
Program Voltage (Read
VerL | Operations) 0 6.5 v
Program Voltage (Read/Write
Vepy Operations) 1.4 12.6 \Y
Vio A9 Voltage (Electronic Signature) 11.5 13 Vv
o ™ | A9 Current (Electronic Signature) A9 =Vp 200 HA
Viko fgg‘;()_lgu\t/oltage, Erase/Program 25 v
Note: 1. Not 100% Tested. Characterisation Data available.
6/16 Lyy SGS-THOMSON
Y/, (1CROELECTRONICS
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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 + 10%,; 0V < Vpp < 6.5V)

M28F201
Symbol Alt Parameter Test Condition -100 120 Unit
Min | Max | Min | Max
tavav tre Read Cycle Time E= Vi, G=Vi 100 120 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=Vi 100 120 ns
terox 1) tiz _?ggsli%ible Low to Output G=ViL 0 0 ns
teLav tce | Chip Enable Low to Output Valid G=Vi 100 120 ns
torax toLz %gg;}is:able Low to Output E-ve 0 0 ns
teLav toe | Output Enable Low to Output Valid E=ViL 45 50 ns
teraz ) Chip Enable High to Output Hi-Z G=ViL 0 40 0 | 40 | ns
taraz " tor | Output Enable High to Output Hi-Z E=Vi 0 30 0 30 ns
taxax toH -'la-g‘:;iz: ransition to Output E=Vi,G=Vi 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, —40 to 125 °C; Vcc = 5V + 10%; OV < Vpp < 6.5V)

M28F201
Symbol Alt Parameter Test Condition -150 200 Unit
Min | Max | Min | Max
tavav trc | Read Cycle Time E=VL,G=VL | 150 200 ns
tavav tacc | Address Valid to Output Valid E=Vi,G=VL 150 200 | ns
(1) Chip Enable Low to Output =_

teLox bz Transition G=Vu 0 0 ns

teLav tce Chip Enable Low to Output Valid G-= Vi 150 200 ns
tarax tolz %:tr?suitig:able Low to Output E=Vy 0 0 ns

teLav toe | Output Enable Low to Output Valid E=VL 55 60 ns
tenaz Chip Enable High to Output Hi-Z G=ViL 0 55 0 55 | ns
tanaz " tor | Output Enable High to Output Hi-Z E=ViL 0 35 0 40 | ns

Address Transition to Output E_ =_
taxax ton | Transtion E=ViL,G=VL 0 0 ns
Note: 1. Sampled only, not 100% tested
(y7 SGS-THOMSON 7716
Y/, MICROELECTRONICS
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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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E ) A /
tELWL e tWHEH tELQV tEHQZ
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W e / s
; —{ tWLWH fe— toLQV -
{tovwe tWHDX
DQO-DQ7 - ——{ COMMAND Y == - - —— - - : {DATA OUT }—
“«— READ ELECTRONIC —» “—— READ ——»
SIGNATURE SET—UP MANUFACTURER
OR DEVICE
VAOO644

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

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.

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).

. 9/16
&7, 26 THENE0N
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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 £ 10%)

) M28F201
Symbol Alt Parameter -100 120 Unit
Min | Max | Min | Max
tvPHEL Vpp High to Chip Enable Low 1 1 us
tvPHWL Vpp High to Write Enable Low 1 us
tavav twe 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 40 50 ns
teLAX Chip Enable Low to Address Transition 40 50 ns
teLwe tes Chip Enable Low to Write Enable Low 20 20 ns
tWLEL Write Enable Low to Chip Enable Low 0 0 ns
teHWL 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
tWLWH twp Write Enable Low to Write Enable High (Write Pulse) 60 60 ns
teLEH Chip Enable Low to Chip Enable High (Write Pulse) 40 40 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 0 0 ns
tEHWH Chip Enable High to Write Enable High 0 0 ns
twHwL twen | Write Enable High to Write Enable Low 20 20 ns
teEHEL Chip Enable High to Chip Enable Low 20 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 100 120 ns
terax " Lz Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 100 120 ns
torax torz Output Enable Low to Output Transition 0 0 ns
teLav toe Output Enable Low to Output Valid 45 50 ns
teraz Chip Enable High to Output Hi-Z 30 30 | ns
tanaz tor | Output Enable High to Output Hi-Z 30 30 ns
taxax toH Address Transition to Output Transition 0 0 ns

Note: 1. Sampled only, not 100% tested

10/16
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M28F201

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%)

M28F201
Symbol Alt Parameter 150 200 Unit
Min | Max | Min | Max
tvPHEL Vpp High to Chip Enable Low 1 1 us
tvpHWL Vpp High to Write Enable Low 1 1 us
tavav 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
twiax tAH Write Enable Low to Address Transition 60 75 ns
tELAX Chip Enable Low to Address Transition 80 95 ns
teLwe tcs Chip Enable Low to Write Enable Low 20 20 ns
twLEL Write Enable Low to Chip Enable Low ns
tGHWL Output Enable High to Write Enable Low us
tGHEL Output Enable High to Chip Enable Low us
tovwH tbs 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 80 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
tEHEHT Duration of Program Operation 9.5 9.5 us
twHwH2 Duration of Erase Operation 9.5 9.5 ms
tWHEH toH Write Enable High to Chip Enable High ns
tEHWH 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
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 150 200 ns
tecax " tz | Chip Enable Low to Output Transition 0 0 ns
teLav tce Chip Enable Low to Output Valid 150 200 ns
tarax torz | Output Enable Low to Output Transition 0 0 ns
taLav toe Output Enable Low to Output Valid 55 60 ns
tenaz Chip Enable High to Output Hi-Z 35 40 ns
taraz tor | Output Enable High to Output Hi-Z 35 40 | ns
taxax ton Address Transition to Output Transition 0 0 ns
Note: 1. Sampled only, not 100% tested
o7 Al 1
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M28F201

Figure 11. Erasing Flowchart

Figure 12. Programming Flowchart

VPP = 12V

PROGRAM ALL
BYTES TO 00h

n=0, Addr=00000h

ERASE SET-UP
Wait 10ms

ERASE VERIFY
Latch Addr

READ DATA QUTPUT

PROGRAM SET-UP
Latch Addr, Data

Vop < 6.5V
FAIL H'Il
| Addr++ I
YES
Vpp < 6.5V, PASS
VA00677
Vpp < 65V, PASS
VA00849
PRESTO F ERASE ALGORITHM PRESTO F PROGRAM 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.

&7 SR8HoNE0N

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.

ON 15/16
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ORDERING INFORMATION

Example: M28F201 -100 X N 1 R

I

Speed I I Vcc Tolerance | | Package l |Tempera!ure Rangel | Option
-100 100 ns X +5% P PDIP32 1 0to70°C R Reverse
420 120ns bk +10% K PLCC32 3 —4010125°C Pin-Out
-150 150 ns N PTS032 6 —40t085°C
200 200ns 8x20mm

For a list of available options of Speed, Vcc Tolerance, Package and Temperature Range, 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 our Sales Office nearest you.

16/16 -
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Lyz S6S-THOMSON

M23C512

CMOS 512K (64K x 8) ROM

= FAST ACCESS TIME: 100ns

= LOW POWER "CMOS" CONSUMPTION:
— Active Current 40mA Max
— Standby Current 20pnA Max

= SINGLE 5V + 10% SUPPLY VOLTAGE

= STATIC OPERATION

= CHIP ENABLE ACTIVE LEVEL MASK PRO-
GRAMMABLE

= AUTOMATIC POWER DOWN

DESCRIPTION

The M23C512 is a 512K bit, CMOS Mask Pro-
grammed Read Only Memory (ROM), organised as
64K bytes of 8 bits. The fast access time of 100ns
makes it ideal for EPROM replacement in high
volume applications. The Chip Select input may be
mask programmed to be Active Low or High. When
Chip Enable is not active the M23C512 enters a
standby mode, making it very suitable for battery
powered systems. After a memory cycle plus 50ns
with no change in inputs, the M23C512 enters
automatically the standby mode with the power
consumption reduced from 40mA to 1mA Max.
Data remains latched on the output.

Two line control may be implemented using the
Chip Enable and the Output Enable signals.

Table 1. Signal Names

A0 - A15 Address Inputs

Qo -Q7 Data Outputs

EorE Chip Enable

G Output Enable

Vee Supply Voltage

PDIP28 (B)

Figure 1. Logic Diagram

Vee

M23C512

A

A

Vss

Vss Ground

VA00656

May 1992
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70 °C
Teias Temperature Under Bias O0to 125 °C
Tsta Storage Temperature —65 to 150 °C
Vio Input or Output Voltages -05t07 \
Vee Supply Voltage -0.5t07 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 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.

Table 3. Operating Modes

Mode EorE G Qo0-Q7
Read Vi ViH ViL Data Output
Output Disable ViL ViH ViH Hi-Z
Standby VIH Vi X Hi-Z

Notes: X = Vinor Vi

Figure 2. DIP Pin Connections

A50 1 28 Voo
Aa1210 2 27 1 A14
A71 3 26 1 A13
A6l 4 250 A8
AST 5 241 A9
A4l 6 23 [ A11
A30 7 220G
a2 s M2 o1 b ato

AT l9 200 E or E
A0 10 19 01 Q7
Qo 11 18 1 Q6
Qi g12 17 0 Q5
Q2013 16 [I Q4
Vog [l 14 15 001 Q3
VAQ0657
2 Lyr SeSHomoon
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AC MEASUREMENT CONDITIONS

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

<20ns
0.4V to 2.4V
0.8V 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

1.3V

1N914

Figure 3. AC Testing Input Output Waveforms ? .
DEVICE
2.4V UNDER 1 o out
TEST CL=100pF
0.4V T
VAGOB26 CL includes JIG copacitance
VA00828
Table 4. Capacitance (Ta =25°C;f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cn Input Capacitance Vin =0V 5 pF
Coutr Output Capacitance Vour =0V 5 pF
Note: This parameter 1s sampled only and not tested 100%.
Table 5. Read Mode DC Characteristics
(TA=0to 70 °C; Vcc = 5V + 10%)
Symbol Parameter Test Condition Min Max Unit
lu Input Leakage Current 0V <Vin<Vee +10 pA
o Output Leakage Current 0V < Vour< Vee +10 A
oo Supply Current E=Vi, G =V f=10MHz 40 mA
Supply Current E =Vi, G=Vy, f=5MHz 20 mA
lcot Supply Current (Standby) TTL E=Vn 1 mA
loca Supply Current (Standby) CMOS E>Vec-0.2V 20 pA
Vi Input Low Voltage -0.5 0.8 \
Vi Input High Voltage 2 Vee + 1 Vv
VoL Output Low Voltage loL =2.1mA 0.4 Vv
Vou Output High Voltage TTL lon = —400pA 24 Vv
L7 5 THONR0N =
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Table 6. Read Mode AC Characteristics
(TA=010 70 °C; Vcc = 5V £ 10%)

Symbol Alt Parameter Test Condition Min Max Unit
tavav tacc | Address Valid to Output Valid E=ViL,G=VL 100 ns
favav tcve Address Cycle Time 100

teeav tce | Chip Enable Low to Output Valid G=Vi 100 ns
taLav toe Output Enable Low to Output Valid E=ViL 50 ns

tenaz @ tor | Chip Enable High to Output Hi-Z G=Vi 0 30 ns

tanaz @ tor Output Enable High to Output Hi-Z E=VL 0 30 ns
taxax ton ?%c::;zz r’ll'ransition to Output E-viLG=VL 10 ns

Notes: 1. Parameter shown for the mask option of Chip Enable Active Low
2. Sampled only not 100% tested

Figure 5. Read Mode AC Waveforms

AO-A15 * VALID x
L— tAVQY ——» LAXQX a’*«

2 ) A
tGLQY —> le t£H07
6 /
e—— tELQV ——» - tGHQZ >
Hi-Z
Q0-Q7 DATA OUT j——

VA00735

ORDERING INFORMATION

Example: M23C512 B 1 AA

Package | |£mperalure Range | | Option
B PDIP28 1 0to70°C AA-ZZ Content
Identification

For a list of available options of Package and Temperature Range refer to the Selector Guide in this Data
Book or to the current Memory Shortform that will be periodically updated.

For further information on any aspect of this device, please contact our Sales Office nearest to you.
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M23C1000

CMOS 1 Megabit (128K x 8) ROM

= FAST ACCESS TIME: 100ns

= | OW POWER "CMOS" CONSUMPTION:
— Active Current 40mA Max
— Standby Current 20pA Max

= SINGLE 5V £ 10% SUPPLY VOLTAGE

= STATIC OPERATION

= CHIP ENABLE ACTIVE LEVEL MASK PRO-
GRAMMABLE

= AUTOMATIC POWER DOWN

DESCRIPTION

The M23C1000 is a 1 Megabit, CMOS Mask Pro-
grammed Read Only Memory (ROM), organised as
128K bytes of 8 bits. The fast access time of 100ns
makes it ideal for EPROM replacement in high
volume applications. The Chip Select input may be
mask programmed to be Active Low or High. When
Chip Enable is not active the M23C1000 enters a
standby mode, making it very suitable for battery
powered systems. After a memory cycle plus 50ns
with no change in inputs, the M23C1000 enters
automatically the standby mode with the power
consumption reduced from 40mA to 1mA Max.
Data remains latched on the output.

Table 1. Signal Names

A0 -A16 Address Inputs

Qo0 -Q7 Data Outputs

EorE Chip Enable

Vee Supply Voltage

Vss Ground

28

1
PDIP28 (B)

Figure 1. Logic Diagram

Vee

M23C1000

Vss

VA00663

May 1992

1/4

351



M23C1000

Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70 °C
Teias Temperature Under Bias 0to 125 °C
Tsta Storage Temperature —65to 150 °C
Vio Input or Output Voltages -0.5t07 \
Vee Supply Voltage -0.5t07 \

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.

Table 3. Operating Modes

Mode EorE Q0-Q7
Read Vi Vi Data Output
Standby / Output Disable Vi Vi Hi-Z

Figure 2. DIP Pin Connections

A150 1 280 Ve
A1210 2 27 0 AT4
A70 3 26 1 A13
A6 1 4 250 A8
A5 5 24 I A9
A4l 6 230 A1
A3 7 22 0 A16
a2 g M23C1000 ok aro

Al o9 200F or E
A0 10 19 0 Q7
Qogn 18 1 Q6
Q112 17 0 Q5
Q21013 16 0 Q4
Vgg [l 14 15 1 Q3
VA00664
214 437 SGS-THOMSON

MICROELECTRONICS
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AC MEASUREMENT CONDITIONS

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

<20ns
0.4V to 2.4V
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

0.4V

VA00826

Figure 4. AC Testing Load Circuit
1.3V
INS14
3.3K0
DEVICE
UNDER O ouT
TEST CL=100pF

-

CL mncludes JIG copacitance

VA00828

Table 4. Capacitance (Ta =25 °C;f=1MHz)

Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 5 pF
Cout Output Capacitance Vout =0V 5 pF
Note: This parameter is sampled only and not tested 100%.
Table 5. Read Mode DC Characteristics
(Ta=010 70 °C; Vcc = 5V + 10%)
Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0V<ViN<Vee +10 A
Lo Output Leakage Current 0V < Vour < Vee +10 pA
oo Supply Current E=Vi, G=Vy, f=10MHz 40 mA
Supply Current E=Vi,G=Vy, f=5MHz 20 mA
lect Supply Current (Standby) TTL E=Vn 1 mA
lece Supply Current (Standby) CMOS E>Vec—-0.2V 20 pA
Vi Input Low Voltage -0.5 0.8 Vv
Vi Input High Voltage 2 Vee + 1 Vv
VoL Output Low Voltage loL=2.1mA 0.4 \
VoH Output High Voltage TTL lon = —400pA 24 \
Ly 203 THOMSON =
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Table 6. Read Mode AC Characteristics
(TaA=01to0 70 °C; Vcc = 5V + 10%)

Symbol Alt Parameter Test Condition Min Max Unit
tavav tace Address Valid to Output Valid E=Vu 100 ns
tavav tcyc |.Address Cycle Time 100

tecav ! tce | Chip Enable Low to Output Valid 100 ns

teiaz® | tor | Chip Enable High to Output Hi-Z 0 30 ns
taxax ton _?_‘gdnrgzg ';I'ransition to Output E-vy 10 ns

Notes: 1. Parameter shown for the mask option of Chip Enable Active Low
2. Sampled only not 100% tested

Figure 5. Read Mode AC Waveforms

AO—A16 * VALID X
L— tAVQV ——» tAXQX —4—«

E J\ /Y
le—— teLQv —»] le- tGHQZ -»]
Hi—7
Q0-Q7 DATA OUT )_..;_
VA00665
ORDERING INFORMATION

Example: M23C1000 B 1 AA

Package | | Temperature Range] | Option |
B PDIP28 1 0to70°C AA-ZZ Content
Identification

For alist of available options of Package and Temperature Range refer to the Selector Guide in this Data
Book or to the current Memory Shortform that will be periodically updated.

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

4/4 -
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Lyz 345 -THOMSON M23C1001

CMOS 1 Megabit (128K x 8) ROM

= FAST ACCESS TIME: 100ns

= LOW POWER "CMOS" CONSUMPTION:
— Active Current 40mA Max
— Standby Current 20pA Max

m SINGLE 5V £ 10% SUPPLY VOLTAGE

= STATIC OPERATION

» CHIP ENABLE ACTIVE LEVEL MASK PRO- 32
GRAMMABLE

= AUTOMATIC POWER DOWN 1
PDIP32 (B)

DESCRIPTION

The M23C1001 is a 1 Megabit, CMOS Mask Pro-
grammed Read Only Memory (ROM), organised as
128K bytes of 8 bits. The fast access time of 100ns
makes it ideal for EPROM replacement in high
volume applications. The Chip Select input may be
mask programmed to be Active Low or High. When
Chip Enable is not active the M23C1001 enters a
standby mode, making it very suitable for battery v
powered systems. After a memory cycle plus 50ns cc
with no change in inputs, the M23C1001 enters ‘
automatically the standby mode with the power

consumption reduced from 40mA to 1mA Max. 17 8

Data remains latched on the output. AO—A16 @ C# Q0—Q7
Two line control may be implemented using the

Chip Enable and the Output Enable signals.

Figure 1. Logic Diagram

M23C1001
E —Q
Table 1. Signal Names
G —C
A0 -A16 Address Inputs
Qo0 -Q7 Data Outputs
— Ve
EorE Chip Enable SS VAOD658
G Output Enable
Vee Supply Voltage
Vss Ground
May 1992 1/4
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Table 2. Absolute Maximum Ratings

Symbol Parameter Value Unit
Ta Ambient Operating Temperature grade 1 0to 70 °C
Taias Temperature Under Bias 0to 125 °C
Tsta Storage Temperature —65to 150 °C
Vio Input or Output Voltages -05t07 \"
Vee Supply Voltage -0.5t07 \

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.

Table 3. Operating Modes

Mode EorE G Q0-Q7

Read Vi ViH ViL Data Output
Output Disable ViL ViH ViH Hi-Z
Standby Vi Vi X Hi-Z
Notes: X = Vinor ViL
Figure 2. DIP Pin Connections

NC 1 N~ 32[ Ve

A6 [} 2 31 [ NC

A5 03 30 [0 NC

A2 I 4 290 A4

A7 00 5 28 [0 A13

A6 [ 6 271 A8

AS [} 7 26 1 A9

A4 [] 8 250 AN

A3 o M23C1001 240 G

A2 [} 10 230 A10

AT O M 220 E or E

AO [} 12 210 Q7

Q0 [ 13 20 Q6

Q1 014 190 Q5

Q2 O 15 18 0 Q4

Vgg [ 16 170 Q3

VA00659
2/4 -
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M23C1001

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

<20ns

is no longer driven.

0.4V to 2.4V
0.8Vto 2.0V

Figure 4. AC Testing Load Circuit

1.3V

1N914

Figure 3. AC Testing Input Output Waveforms [P >
DEVICE
9 4y UNDER .J_ O ouT
TEST C =100pF
0.4V T
VAQOB26 C_ includes JIG capacitance
VA00828
Table 4. Capacitance (Ta =25 °C;f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance ViN =0V 5 pF
Cour Output Capacitance Vout =0V 5 pF
Note: This parameter 1s sampled only and not tested 100%.
Table 5. Read Mode DC Characteristics
(TA=01o 70 °C; Vcc = 5V + 10%)
Symbol Parameter Test Condition Min Max Unit
Iu Input Leakage Current 0V <Vin< Vee +10 pA
Lo Output Leakage Current 0V < Vour £ Vee +10 LA
oo Supply Current E=Vi,, G= Vi, f=10MHz 40 mA
Supply Current E=Vi,G=Vy, f=5MHz 20 mA
Icct Supply Current (Standby) TTL E=Vm 1 mA
lcca Supply Current (Standby) CMOS E> Vee - 0.2V 20 pA
Vi Input Low Voltage -0.5 0.8 Vv
Vin Input High Voltage 2 Vee + 1 \'
VoL Output Low Voltage loL=2.1mA 0.4 Vv
VoH Output High Voltage TTL lon = —400pA 24 \
Ly 2R THOMSON =
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Table 6. Read Mode AC Characteristics
(TA=010 70 °C; Vce = 5V £ 10%)

Symbol Alt Parameter Test Condition Min Max Unit
tavav tacc | Address Valid to Output Valid E=Vi,G=Vy 100 ns
tavav tcve Address Cycle Time 100

tecqv toe Chip Enable Low to Output Valid G=ViL 100 ns
teLav toe Output Enable Low to Output Valid E=Vu 50 ns

tenaz @ tor | Chip Enable High to Output Hi-Z G=Vo 0 30 ns

taraz @ tor Output Enable High to Output Hi-Z E=ViL 0 30 ns
taxax ton _?gc::;zz I;I'ramsition to Output E=VLG=VL 10 ns

Notes: 1. Parameter shown for the mask option of Chip Enable Active Low
2. Sampled only not 100% tested

Figure 5. Read Mode AC Waveforms

AO—-A16 % VALID
tAVQV ——» tAXQX

Tx—

e ) Ja——
tGLQV  —» L—tEHQZ—P
G ){
—— teLQv —> le- tcHOZ >
Hi—2Z
Q0-Q7 DATA OUT )_'_
VA00713
ORDERING INFORMATION
Example: M23C1001 B 1 AA
Package | |Temperature FlangT| | Option ]
B PDIP32 1 0to70°C AA-ZZ Content
Identification

For a list of available options of Package and Temperature Range refer to the Selector Guide in this Data
Book or to the current Memory Shortform that will be periodically updated.

For further information on any aspect of this device, please contact our Sales Office nearest to you.
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KYL %&@%@E&g%gm?@% ST24C01

SERIAL ACCESS CMOS 1K (128 x 8) EEPROM

= 1,000,000 ERASE/WRITE CYCLES MINIMUM,
WITH OVER 10 YEARS DATA RETENTION

= SINGLE 3V TO 5.5V SUPPLY VOLTAGE

= TWO WIRE SERIAL INTERFACE, FULLY I°C
BUS COMPATIBLE

= BYTE AND MULTIBYTE WRITE (UP TO 4 8 %
BYTES) 8 ]

= PAGE WRITE (UP TO 8 BYTES)
= BYTE, RANDOM AND SEQUENTIAL READ

MODES PSDIP8 (B) PS08 (M)
= SELF TIMED PROGRAMING CYCLE 0.25mm Frame

= AUTOMATIC ADDRESS INCREMENTING

= GUARANTED 4kV ESD PROTECTION, USING
HUMAN BODY MODEL

1

Figure 1. Logic Diagram

DESCRIPTION

The ST24C01 is a 1K bit electrically