IS74

M28F512

512 Kbit (64Kb x8, Bulk Erase) Flash Memory

m 5V +£10% SUPPLY VOLTAGE
= 12V PROGRAMMING VOLTAGE
= FAST ACCESS TIME 90ns
= BYTE PROGRAMING TIME 10us typical
= ELECTRICAL CHIP ERASE in 1s RANGE
» LOW POWER CONSUMPTION
— Stand-by Current 5uA typicai
= 10,000 ERASE/PROGRAM CYCLES

= INTEGRATED ERASE/PROGRAM-STOP
TIMER

= 20 YEARS DATA RETENTION
— Defectivity below 1ppm/year
s ELECTRONIC SIGNATURE
— Manufacturer Code 20h
— Device Code 02h

DESCRIPTION

The M28F512 Flash memory I1s a non-volatile
memory that may be erased electrically at the chip
level and programmed by byte It 1s organised as
64 Kbytes of 8 bits. It uses a command register

1

PDIP32 (B)

PLCC32 (C)

Figure 1. Logic Diagram

architecture to select the operating modes and thus vee  Vep
provides a simple microprocessor interface. The |
device 1s offered n PDIP32 and PLCC32 pack-
ages 16 8
AO-A15 ;ﬁ:) Q‘;ﬁf} DQO-DQ7
W —Qq mzsrs12
Table 1. Signal Names =
9 E —g
AD-A15 Address Inputs _
G —(
DQO-DQ7 Data Inputs / Outputs
E Chip Enable
G Output Enable Vss
W Write Enable Aloos488
Vpp Program Supply
Ve Supply Voltage
Vss Ground
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M28F512

Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

vepllt ' 32f1Vce
NC[2 IIW ¥LoE8z0
A15(]3 30{INC SSE222528
A12[ 4 29[ A14 4 D32
A7[5 28f1A13 ! Al4
A[]6 27[] A8 AB[ 1A13
Asl7 261 A9 :iE gzg
A4[]8 25 [] A11
asde M28F512 2afla A3[]9 M28F512 25 1AM
A2l 10 23[] A10 A2l 1 G
A1 11 [ E ATl [ A10
Ao g 12 21[1DQ7 A0 (] JE
paof 13 20 f] DQ6 DGO . [ 0Q7
Do1[] 14 191 DQ5 ot
paz2 [ 15 18 [| DQ4 ggggggg
Vgsl] 16 17 | DQ3 AI00S50
AlO0549
Warning: NC = Not Connected Warning: NC = Not Connected
Table 2. Absolute Maximum Ratings
Symbol Parameter Value Unit
Ta Ambient Operating Temperature —40to 125 °C
Teias Temperature Under Bias —50to 125 °C
Tsta Storage Temperature —65to 150 °C
Vip &3 Input or Output Voltages 06t Vec+05 v
Vee Supply Voltage -06to7
Viao, RR) @ A9, RP Voltage 0610135 v
@ Program Supply Voltage, durnng Erase
Vee or Programming 061014 v

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

other relevant quality documents

2 WN

Cepends on range

DEVICE OPERATION

The M28F512 Flash memory employs a technol-
ogy similar to a 512Kb 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

2/20

Minimum Voltage may undershoot to ~2V dunng transiton and for less than 20ns
Maximum Voitage may overshoot to 7V dunng transition and for less than 20ns

the voltage applied to the Vpp, program voltage,
Input When Vpp is less than or equal to 6 5V, the
command register I1s disabled and M28F512 func-
tions as a read only memory providing operating
modes similar to an EPROM (Read, Qutput 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

573
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Table 3. Operations (¥

Vep Operation E G w A9 DQo - DQ7
Read Only VepL Read ViL Vi Vin A9 Data Output
Output Disable ViL ViH ViH X Hi-Z
Standby ViH X X X Hi-Z
Electronic Signature ViL Vi ViH Vip Codes
ReadWnte @ | Vppy Read Vi Vi Viy A9 Data Output
Write Vi Vin Vi Pulse A9 Data Input
Qutput Disable Vi Vi ViH X Hi-Z
Standby Vin X X X Hi-Z

Notes:1 X =ViorVim
2 Refer also to the Command Table

Table 4. Electronic Signature

Identifier AO DQ7 | DQ6 | DQS | DQ4 DQ3 | DQ2 DQ1 DQO Hex Data
Manufacturer's Code Vi 0 0 1 0 0 0 0 0 20h
Device Code ViH 0 0 0 0 0 1 1 1 02h

READ ONLY MODES, Vpp < 6.5V

For all Read Only Modes, except Standby Mode,
the Write Enable nput W should be High In the
Standby Mode this input 1s 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)
1s the power control and should be used for device
selection Output Enable (G) 1s 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 to 100nA The
device I1s placed in the Standby Mode by applying
a High to the Chip Enable (E) nput When in the
Standby Mode the outputs are in a high impedance
state, independant of the Output Enable (%) Input

Output Disable Mode When the QOutput Enable
(G) 1s High the outputs are in a high impedance
state

Electronic Signature Mode. This mode allows the
read out of two bmary codes from the device which
identify the manufacturer and device type This
mode is intended for use by programming equip-

(574

ment to automatically select the correct erase and
pregramming algonthms. The Electronic Signature
Mode Is active when a high voltage (11 5V to 13V)
Is applied to address ine AS with E and G Low With
A0 Low the output data 1s the manufacturer code,
when AQ 1s High the output is the device type code
All other address lines should be maintained Low
while reading the codes The electronic signature
may also be accessed in Read/Wnte modes

READ/WRITE MODES, 11.4V < Vpp < 12.6V

When Vpp 1s High both read and write operations
may be performed These are defined by the con-
tents of an internal command register Commands
may be wntten 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 1s 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 i1 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

3/20
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Table 5. Commands (")

Command Cycles 1st Cycle 2nd Cycle

Operation AD-A16 DQo-DQ7 Operation A0-A16 DQo-DQ7
Read 1 Write X 00h
g:gﬁg&r?g 2 Write X 90h Read 00000h 20h

Read 00001h 02h

Setup Erase/ 5 Write X 20h
Erase Write X 20h
Erase Venfy 2 Write AQ-A16 0AOh Read Data Qutput
Setup Program/ 2 Write X 40h
Program Wrnte AD-A16 Data Input
Program Venfy 2 Write 0Co0h Read X Data Output
Reset 2 Write OFFh Write X OFFh

Note 1 X=ViiorVi

READ/WRITE MODES (cont'd)

cycle and followed by a read cycle to output the

manufacturer or device codes

Awrite to the command register 1s made by bringing
W Low while E1s 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 nput or provide data

output

The supply voltage Vcc and the program voltage
Vpp can be applied in any order When the device
IS powered up or when Vpp I1s < 6 5V the contents
of the command register default to 00h, thus auto-
matically setting-up Read operations In addition a
specific command may be used to set the com-
mand register to 00h for reading the memory.

The system designer may choose to provide a
constant 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
memory All command register access i1s inhtbited
when Vcc falls below the Erase/Write Lockout Volt-

age (Viko} of 2 5V

4/20

If the device 1s deselected dunng Erasure, Pro-
gramming or Verification it will draw active supply
currents until the operations are terminated

The device 1s protected against stress caused by
long erase or program times If the end of Erase or
Programming operations are not terminated by a
Verty 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 Venfy or Reset Mode operation

Read Mode. The Read Mode 1s the default at
power up or may be set-up by wniting 00h to the
command register. Subsequent read operations
output data from the memory The memory remains
In the Read Mode until a new command 1s written
to the command register

Electronic Signature Mode. In order to seiect the
correct erase and programming algorthms for on-
board programming, the manufacturer and devices
code may be read directly It is not neccessary to
apply a hugh voltage to A9 when using the com-
mand reqister The Electronic Signature Mode I1s
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

J]
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Table 6. AC Measurement Conditions

Figure 4. AC Testing Load Circuit

Input Rise and Fall Times < 10ns
Input Pulse Voltages 045V io 24V
Input and Output Timing Ref Voltages | 0 8V to 2V

Noie that Qutput HI-Z 1s defined as the point where data
1S no longer driven

Figure 3. AC Testing Input Output Waveforms

13V

1NS14
3 3k
DEVICE
UNDER O out
TEST

24v TL CL = 100pF
045V
AI00B27 C| inctudes JIG capacitance AOB2S
Table 7. Capacitance ) (TA=25°C,f=1MHz)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vin=0V 6 pF
Cout Output Capacitance Vour = OV 12 pF

Note. 1 Sampled only, not 100% test ed

codes The command 1s terminated by writing an-
other valid command to the command register (for
example Reset).

Erase and Erase Verify Modes. The memory i1s
erased by first Programming all bytes to Q0h, the
Erase command then erases them to OFFh. The
Erase Venfy command 1s then used to read the
memory byte-by-byte for a content of OFFh The
Erase Mode I1s set-up by writing 20h to the com-
mand register. The write cycle Is then repeated to
start the erase operation Erasure starts on the
nsing edge of W during this second cycle. Erase 1s
followed by an Erase Verffy which reads an ad-
dressed byte

Erase Venfy Mode Is set-up by writing 0AOh to the
command register and at the same time supplying

4

the address of the byte to be verified The nising
edge of W during the set-up of the first Erase Verfy
Mode stops the Erase operation. The following
read cycle 1s 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 Venfy Operation, first writing
the set-up code OADh 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 i1s not OFFh, another
Erase operation i1s performed and venfication con-
tinues from the address of the last venfied byte The
command 1s terminated by writing another valid

5/20
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Table 8. DC Characteristics
{TA=0to 70 °C, 40to 85 °C or -40 10 125 °C, Voc = 5V + 5% or 5V + 10%)

Symbol Parameter Test Condition Min Max Unit
L Input Leakage Current OV<VinsVeo +1 nA
ho Output Leakage Current 0V £ Vout < Voo +10 pA
lec Supply Current (Read) E=Vy, f=8MHz 30 mA

locs Supply Current (Standby) TTL E=Vy 1 mA
Supply Current (Standby) CMOS E=Vec 02V 100 A
leoz Supply Current (Programming) During Programming 10 mA
tccs™ | Supply Current (Program Venfy) During Venfy 10 mA
loca™ | Supply Current (Erase) Dunng Erasure 10 mA
lecs ™ | Supply Current (Erase Venfy) During Erase Venfy 10 mA
ILpp Program Leakage Current Vep < Vee +10 A
iop gtrggé%r;) Current (Read or Vep > Vcg 200 uA
Vep < Ve +10 HA
lep") | Program Current (Programming) | Ve = Vppy, During Programming 15 mA
Ippo!" C;cr)l‘(f;;)am Current (Program Vpp = Vppy, Dunng Venfy 5 mA
lepat” | Program Current (Erase) Vpp = Vpph, Duning Erase 15 mA
lepa” | Program Current (Erase Verify) Vpp = Vppy, Dunng Erase Venfy 5 mA
ViL Input Low Voltage -05 08 \
Vi Input High Voltage TTL 2 Vec +05 Vv
Input High Voltage CMOS 07Vee | Vec+05 \
VoL Output Low Voltage lo. = 5 8mA (grade 1) 045 v
lor =2 1mA (grade 6) 045 A
Vo, | Qutout High Voltage CMOS :0” = 100uA ll v
oH = -2 BMA 085 Vce Y
Output High Voltage TTL lon = -2 5mA 24 \)
Vert ggograa;rrgn\gttage (Read 0 65 Vv
Vepn gg)srgmn\g)hage (Read/Write 14 126 v
Vip A9 Voltage (Electronic Signature) 115 13 Vv
lo ™ | A8 Current (Electronic Signature) A9 =V 200 A
Vio fgglf_lgu\t/ortage, Erase/Program 25 v
Note: 1 Not 100% tested Charactensaton Data available
6/20 1<72
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Table 9A. Read Only Mode AC Characteristics
(Ta=01070°C, 401085 °C or -40 to 125 °C, Ve = 5V £ 5% or 5V £ 10%, OV < Vpp < 6 5V)

M28F512
-90 -10 -12
Symbol Alt Parameter Test Condition Unit
Standard Standard Standard
Interface Interface Interface
Min | Max | Min | Max | Min | Max
Wnite Enable High to
twhaL Output Enable Low 6 6 6 s
tavay tac | Read Cycle Time E=Vi,G=Vy | 90 100 120 ns
tavoy thoo | pgmessValdtoOupt 1 g _y, &y, 90 100 120 | ns
m Chip Enable Low to =_
teLox Wz Output Transition G=WV 0 0 0 ns
Chip Enable Low to =_
terav tce Output Valid G=V, 90 100 120 ns
) Output Enable Low to =_
farax touz Qutput Transition E=Vi 0 0 0 ns
Qutput Enable Low to =_
toLav toe Output Valid E=Vy 35 45 50 ns
1) Chip Enable High to =_
teHoz Output H-Z G=V| 0 45 o] 45 0 55 ns
1) Output Enable High to =
teHaz tor Output Hi-Z E=V|L 0 30 0 30 0 30 ns
Address Transttion to T_ =_
taxax toH Output Transition E=ViLG=Ve | 0 0 0 ns

Note: 1 Sampled only, not 100% tested

Table 9B. Read Only Mode AC Characteristics
(TA=01070°C, —40 to 85 °C or -401t0 125 °C, Vcc = 5V + 5% or 5V + 10%, OV < Vep < 6 5V)

M28F512
) -15 20 .
Symbol Alt Parameter Test Condition Unit
Standard Standard
Interface Interface
Min | Max { Min | Max
Write Enable High to Output
twHaL Enable Low 6 6 us
tavav tne | Read Cycle Time E=vViLG=V, | 150 200 ns
tavay tacc | Address Valid to Output Vahd E=vLG=V, 150 200 | ns
m Chip Enable Low to Output =_
terax tiz Transttion G=Vi 0 0 ns
teLav tce | Chip Enable Low to Output Vald G=Vy 150 200 | ns
M Qutput Enable Low to Qutput =
teLax toLz Transition E=vL 0 0 ns
taLav toe Output Enable Low to Output Valid E=vL 55 60 ns
tengz Chip Enable High to Output Hi-Z G=V 0 55 ol 60 ns
tenaz tor | Output Enable High to Output Hi-Z E=Vi 0 35 0 40 ns
Address Transition to Qutput T_ _
taxox oH I Fransition E=ViLG=Vy 0 0 ns
Note: 1 Sampled only, not 100% tested
S73 7/20

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5706027/M28F512-12C6.html

M28F512

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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command to the command register (for example
Program or Reset)

Program and Program Verify Modes. The Pro-
gramMode Is set-up by writing 40h to the command
register. This 1s 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 staris the programming operation.
Programming 1s followed by a Program Venfy of the
data written

Program Verify Mode 1s set-up by writing 0COh to
the command register. The nsing edge of W duning
the set-up of the Program Verfy Mode stops the
Programming operation The following read cycle,
of the address already latched during program-
ming, 1s made with an internally generated margin
voltage applted, 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 1s
set-up and performed by writing OFFh two times to

9/20
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Table 10A. Read/Write Mode AC Characteristics, W and E Controlled
(TA=01t070°C,—-40to 85°C or-4010 125 °C, Vecc =5V + 5% or 5V + 10%)

M28F512
Symbol Alt Parameter %0 10 12 Unit
Standard Standard Standard
Interface Interface Interface
Min | Max | Min | Max | Min | Max
tvPHEL Vep High to Chip Enable Low 1 1 1 us
tvpHwL Vpp High to Write Enable Low 1 1 1 us
twHwHa twe Write Cycle Time 90 100 120 ns
tavwr tas Address Valid to Write Enable Low 0 ns
tAvEL Address Valid to Chip Enable Low 0 ns
twiax tan Write Enable Low to Address Transition 40 40 60 ns
teLax Chip Enable Low to Address Transition 80 80 ns
teLwL fcs Chip Enable Low to Wnite Enable Low 15 15 20 ns
twiLEL Write Enable Low to Chip Enable Low 0 ns
tanwL Output Enabte High to Write Enable Low us
teHeL Output Enable High to Chip Enable Low 0 0 us
tovwH tos Input Valid to Write Enable High 40 40 50 ns
toveEH Input Vaiid to Chip Enable High 35 40 50 ns
twwes twe mlrll?eE;jgg Low to Wnite Enable High 40 40 60 ns
teLen (C)Wh:ﬁeEgﬁ::;Ig)Low to Chip Enable High 45 45 70 ns
twHDX ton Write Enable High to Input Transition 10 10 10 ns
tEHDX Chip Erable High to lnput Transition 10 10 10 ns
twhwi1 Duration of Program Cperation 95 95 95 us
tEHEHT Duration of Program Operation 95 95 95 us
twhHwHz2 Duration of Erase Operation 95 95 95 ms
twHeH toH Whnite Enable High to Chip Enable High 0 ns
terwn Chip Enable High to Wnite Enable High 0 ns
twHwL tweH Write Enable High to Wnte Enable Low 20 20 20 ns
tEHEL Chip Enable High to Chip Enable Low 20 20 20 ns
twhaL Write Enable High to Output Enable Low 6 us
tEHGL Chip Enable High to Output Enable Low 6 us
tavav tace Addess Valid to data Output 90 100 120 ns
tecax " tiz Chip Enable Low to Qutput Transition 0 0 0 ns
terav tce Chip Enable Low to Output Valid 90 100 120 ns
torax " torz | Output Enable Low to Output Transition 0 0 0 ns
taLav toe Output Enable Low to Output Vaiid 35 45 50 ns
tenaz Y Chip Enable High to Output Hi-Z 40 40 50 ns
taraz Y tor | Output Enable High to Cutput Hi-Z 30 30 30 ns
taxax ton Address Transition to Output Transition 0 0 0 ns
Note 1 Sampled only, not 100% tested
10/20 172
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Table 10B. Read/Write Mode AC Characteristics, W and E Controlled
(TA=010 70 °C, 40 to 85 °C or -40 to 125 °C, Vec =5V £ 5% or 5V + 10%)

M28F512
Symbol Alt Parameter 18 20 Unit
Standard Standard
Interface Interface
Min | Max | Min | Max
typHEL Vpp 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
tavwL tas Address Vahd to Write Enable Low 0 0 ns
taver 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
teuwe tcs Chip Enable Low to Write Enable Low 20 20 ns
twiel Write Enable Low to Chip Enable Low 0 ns
taHwL Output Enable High to Write Enable Low us
tGHEL Output Enable High to Chip Enable Low 0 us
tovwn tos Input Vald to Wnte Enable High 50 50 ns
toven Input Valid to Chip Enable High 50 50 ns
twiwh twe Write Enable Low to Write Enable High (Wnite Pulse) 80 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
terpx Chip Enable High to Input Transition 10 10 ns
twHwH1 Duration of Program Operation 95 95 us
tEHEH1 Duration of Program Cperation 95 95 us
twHwHz2 Duration of Erase Operation 95 95 ms
tWHEH teH Wnite Enable High to Chip Enable High ns
tEHWH Chip Enable High to Wnte Enable High 0 ns
twhHwL twpH Wnte Enable High to Wnte Enable Low 20 20 ns
teMEL Chip Enable High to Chip Enable Low 20 20 ns
twHaL Write Enable High to Output Enable Low us
tEHGL Chip Enable High to Qutput Enable Low 6 us
tavav tacc Addess Valid to data Output 150 200 ns
terox tiz | Chip Enable Low to Output Transttion 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
laLav toe Output Enable Low to Output Valid 55 60 ns
teraz Y Chip Enable High to Output Hi-Z 55 60 ns
tanaz ! for Output Enable High to Output Hi-Z 35 40 ns
taxax ton Address Transition to Qutput Transition 0 0 ns
Note 1 Sampled only, not 100% tested
E 11/20
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Figure 8. Erase Set-up and Erase Verify Commands Waveforms, W Controlled
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Figure 9. Erase Set-up and Erase Verify Commands Waveforms, E Controlled
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Figure 10. Program Set-up and Program Verify Commands Waveforms, W Controlled
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Figure 11. Program Set-up and Program Verify Commands Waveforms, E Controlled
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Figure 12. Erasing Flowchart

Figure 13. Programming Flowchart

Vpp =12V

PROGRAM ALL
BYTES TO 00h

]
| n=0, Adar=0000n |

| emasesetup |

ERASE VERIFY
NO Latch Addr
YES ++N

LIMIT Wait 6us

| READ DATA OUTPUT |

Vpp <65V
FAIL

|_Reap commanp |

Vpp <65V, PASS
PP AlD0687

PROGRAM SET-UP
Latch Addr, Data

Wait 10us

No | | proGgramveRIFY |

YES

[ READ DATA OUTPUT |

Vpp <6 5V
FAIL

| reap commanp |

Vpp <65V, PASS
PP AIOOBT7

the command register. The command should be
followed by writing a valid command to the the
command register (for example Read)

PRESTO F ERASE ALGORITHM

The PRESTO F Erase Algorthm guarantees that
the device will be erased In a reliable way The
algorithm first programms all bytes to 00h n order
to ensure uniform erasure The programming fol-
lows the Presto F Programming Algorithm (see
below). Erase i1s set-up by writtng 20h to the com-
mand register, the erasure 1s started by repeating
this write cycle Erase Venfy i1s set-up by writing
0AQh to the command register together with the
address of the byte to be verified The subsequent
read cycle reads the data which I1s 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

16/20

address of the last byte checked 1s 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 venfy occurs Up to 25 programming
operations are allowed for one byte Program Is
set-up by wnting 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 Venfy is set-up by wniting
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 circutt 1s activated to
guarantee that the cell 1s programmed with a safety
margin

[572
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ORDERING INFORMATION SCHEME

Example. M28F512 -90 X N 1 TR

Speed Vcc Tolerance I L Package I I Temp. Range I L Option
-90 90 ns blank + 10% B PDIP32 1 0Qto70°C TR Tape & Reel
410 100ns X +5% C PLCC32 3 —40t0125°C Packing
-12 120 ns 6 —40to85°C
-15 150 ns
-20 200 ns

For a hist of available options (Speed, Package, etc. .) or for further information on any aspect of this device,
please contact the STMicroelectronics Sales Office nearest to you

5}
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PDIP32 - 32 pin Plastic DIP, 600 mils width

mm inches
Symb
Typ Min Max Typ Min Max
A - 508 - 0200
Al 038 - 0015 -
356 4 06 0140 0160
B 038 051 0015 0020
B1 152 - - 0060 - -
020 030 0008 02
D 4178 42 04 1 645 1655
D2 3810 - - 1 500 - -
E 1524 - - 0 600 - -
E1 1359 1384 0535 0545
el 254 - - 0100 - -
eA 1524 - - 0 600 - -
eB 1524 1778 0600 0700
L 318 343 0125 0135
S 178 203 0070 0080
o 0° 10° 0° 10°
N 32 32
A Tz ]
A2 A
\ v
A1 L
B1-whre B -e1
D2 |
- D .
> S
ﬁ o Y e I o B o O
N
) E1| E
1 1
 ENE ) N [t iy AN N | PDIP
Drawing 1s not to scale
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular
Symb mm Inches
Typ Min Max Typ Min Max
A 254 356 0100 0140
A1 152 24 0060 0095
A2 - 038 - 0015
B 033 053 0013 0021
B1 066 081 0026 0032
D 12 32 1257 0485 0495
)] 11 35 11 56 0447 0 455
D2 991 10 92 0390 0230
E 14 86 1511 0585 0595
E1 1389 1410 0547 0555
E2 12 45 13.46 0490 0530
e 127 - - 0050 - -
000 025 0000 0010
088 — - 0035 - -
N 32 32
Nd 7 7
Ne 9
CP 010 0004
D > st Al
D1 N A2
s ‘ ;r:%\ v
f o N 1 81
b l [l
;

Ne! E1 e F D2/E2 !  ©
, | vo 51 (.020) A Ll
— F 11 14 (04s) ,

- 1TTOOooo T y [
Lo AL
R [=]cP]
PLCC
Drawing 1s not to scale
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