R M29F040

CMOS 4 Megabit (512K x 8, 8 sectors)
SINGLE SUPPLY FLASH MEMORY

® VERY FAST ACCESS TIME: 70 ns

B 5V 110 % SUPPLY VOLTAGE for PROGRAM
and ERASE OPERATIONS

B 5V 1 10 % SUPPLY VOLTAGE in READ
OPERATIONS

» 10 ps TYPICAL PROGRAMMING TIME
® PROGRAM/ERASE CONTROLLER
- Program Byte-by-Byte
- Data Polling and Toggle Protocol for P/E.C.
Status
u MEMORY ERASE in SECTORS
- B Sectors of 64K Bytes each
- Sector Protection
- Multisector Erase
m ERASE SUSPEND and RESUME

® 100,000 PROGRAM/ERASE CYCLES per
SECTOR

® LOW POWER CONSUMPTION
- 25 pA Typical in Standby
8 STANDARD EPROM/OTP MEMORY

PACKAGES : TSOP32, PLCC32 and PDIP32,
CERAMIC DIL32, LCCC32

8 EXTENDED TEMPERATURE RANGES
- 8510+ 125° C, MIL STD 883 quallty level

DESCRIPTION

The M29F040 is a non-volatile memory that may
be erased electrically at the sector fevel, and pro-
grammed Byte-by-Byte.

Table 1. Signal Names

POIP32 (P) pLCC32 (19
DiL32 Ceramic (C) LCCCaz (E)

TSOP32 (N)
8 x 20 mm

Figure 1. Logic Diagram
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Figure 2A. DIP Pin Connections

Figure 2B, LCC Pin Connections
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Figure 2C. TSOP Pin Connections
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DESCRIPTION (cont'd)

The interface is directly compatible with most mi-
croprocessors. PDIP32, PLCC32 and TSOP32 (8
x 20mm) packages are used. Both normal and
reverse pin outs are available for the TSOP32
package.

Organisation

The Organisation is 512K x 8 bits with Address lines
A0-A18 and Data Inputs/Outputs DQO-DQ7. Mem-
ory control is provided by Chip Enable, Output
Enable and Write Enable Inputs.

Erase and Program are performed through the
intemal Program/Erase Controller (P/E.C.).

Data Outputs bits DQ7 and DQS6 provide polling or
toggle signals during Automatic Program or Erase
to indicate the Ready/Busy state of the intemal
Program/Erase Controller.

‘Sectors

Erasure of the memory is in sectors. There are &
sectors of 64K bytes each in the memory address
space. Erasure of each sector takes typically 1.5
seconds and each sector can be programmed and
erased over 100,000 cycles. Each sector may
separately be protected and unprotected against
program and erase. Sector erasure may be sus-
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Table 2. Absolute Maximum Ratings(!}

Symbol Parameter Value Unit
Tc Case temperature -55t0 +125 °C
TstG Storage temperature —65t0 150 *C
Viol2 Input or Output voltages —0.6t07 v
Vee Supply voltage —06t07 Vv
Vag® A9 voltage -0.6t013.5 v

Note : 1. Except for the rating "Operating Temperature Range®, stresses above those listed in the Table "Absolute Maximum Rag-
Ings” may cause permanent damage to the device. These are stess 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. Exposutre to Absolute
Maximum Rating conditions for extended periods may affect device reliability.

2. Minimum Voltage may undershoot to -2 V during transisiton and for less than 20 ns.

Table 3. Operations

Operation E G w DQO - DQ7
Read Vi Ve \ Data Output
Write Vi Vin Vo Data Input
Output Disable Vi Vi V Hi-Z
Standby Vi X X Hi-Z

Note: X=VgorVm

pended, while data is read from other blocks of the
memory, and then resumed.

Bus Operations

Seven operations can be performed by the appro-
priate bus cycles, Read Array, Read Electronic
Signature, Output Disable, Standby, Protect Sec-
tor, Unprotect Sector, and Write the Command of
an Instruction.

Command Interface

Command Bytes can be written o a Command
Interface (C.1.) latch to perform Reading {from the
Array or Electronic Signature), Erasure or Pro-
gramming. For added data protection, command
execution starts after 4 or 6 command cycles. First,
second, fourth and fifth cycles are used to input a
code sequence to the Command Interface (C.1.).
This sequence is equal for all P/E.C. instructions.
Command itself and its confirmation - it it applies -
are given on the third and fourth cycles.

Instructions

Seven instructions are defined to perform Read
Memory Amay, Read Electronic Signature, Auto
Program, Sector Auto Erase, Auto Bulk Erase,
Sector Erase Suspend and Sector Erase Resume.
The internal ProgramVErase Controller (P/E.C.)
handles all timing and verification of the Program
and Erase instructions and provides Data Polling,
Toggle, and Status data to indicate completion of
Program and Erase Operations.

Instructions are composed of up 1o six cycles. The
first two input a code sequence to the Command
Interface which is common to all P/E. C. instruc-
tions (see Table 7 for Command Descriptions). The
third cycle inputs the instruction set up command
instruction to the Command Interface. Subsequent
cycles output the addressed data for Read opera-
tions. For added data protection, the instructions
for program and sector or bulk erase require further
command inputs. For a Program instruction, the
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Table 4. Electronic Signature

Code E [ W | a0 | at as | A9 Adamer o | Dao-Da7
Mandfact.Code | Vo | Va | Ve | Vo | Yo | Vu | Vo Don't Care 20h
Device Code Ve b ove | Ve | vk | Ve | W | Ve Dor't Care OE2h

Table 5. Sector Protection Status
Code E|G | W |[a0|ar|as|asjarjas| e 1 pgo.por
Protected Sector Ve f Vi } VM| Vv { Vin| Vo | SA | SA | 8A Don't Care Oth
Unprotected Sector | Vo | Vie | Vim | Ve | Viu | Vo | SA | SA | SA Don't Care ooh

Note: SA= Address of sector being checked

DESCRIPTION (cont'd)

fourth command cycle inputs the address and data
to be programmed. For an Erase instruction (sector
or bulk), the fourth and fifth cycles input a further
code sequence before the Erase confimn command
on the sixth cycle. Byte programming takes typi-
cally 10us while erase is performed in typically 1.5
seconds.

Erasure of a memory sector may be suspended, in
order fo read data from another sector, and then
resumed. Data Potling, Toggle and Error data may
be read at any time, including during the program-
ming or erase cycles, to monitor the progress of
the operation. When power is first applied or if Vec
falls below Vixo, the command interface is reset to
Read Array.

DEVICE OPERATION
Signal Descriptions

A0-A18 Address Inputs. The address inputs for
the memory array are latched during a write opera-
tion. The A8 address input is used also for the
Electronic Signature read and Sector Protect veri-
fication. When A9 is raised to Vip, either a Read
Manutacturer Code, Read Device Code or Verily
Sector Proctection is enabled depending on the
combination of levels on A0, A1 and A6. When AO,
A1 and A6 are Low, the Electronic Signature Manu-
facturer code is read, when AQ is High and A1 and
A6 are Low, the Device code is read, and when A1
is High and AD and A6 are low, the Sector Protec-
tion Status is read.

DQO-DQ7? Data Inpu¥/Outputs. The data input a
byte to be programmed or a command writlen to
the C.l., are latched when both Chip Enable E and
Write Enable W are active. The ddta output is from
the memory Array, the Electronic Signature, the
Data Polling bit (DQ7), the Toggle Bit (DQ6), the
Error bit (DQAS) or the Erase Timer bit (DQ3). Ou-
puts are valid when Chip Enable E and Output
Enable G are active. The output is high impedance
when the chip is deselected or the outputs are
disabled.

E Chip Enable. The Chip Enable activates the
memory control IoEgic. input buffers, decoders and
sense amplifiers. £ High deselects the memory and
reduces the power consumption to the standby
level. E can also be used to control writing to the
command register and to the memory array, while
W remains at a low level. Addresses are then
latched on the falling edge of E while datas on the
rising edge of E.

G Output Enable. The Output Enable gates the
outputs through the data buffers during a read
operation. G is forced to Vip level during Sector
Protect and Sector Unprotect operations.

W Write Enable. This input controls writing to the
Command Register and Address and Data latches.
Addresses are latched on the falling edge of W, and
Data Inputs are latched on the rising edge of W.

Vee Supply Voltage. The power supply for all
operations (Read, Program and Erase).

Vss Ground. Vss is the reference for all voltage
measurements.
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Table 6A. Instructions

Mne. . ove 13t Cycle 2nd Cycie 3rd Cycle &h Cycle
Op.  |Acde."*| Dsta Op. | Adar."*| Data Op. | Axr.®*| Data Op. Acdr.® | Data
Read/
Reset . Reay PRead Read
L 1+ Write X OFOh Read | pudress | Oat2 Read | \idress | D23 Read | \iiess | D33
Array
Read Read
Wit i #
RAD | Memory 3 . x5555n | OAAh Write | x2AAAn 550 Write | x5555h OFOn Read | 4 iress | D3l
Read y
RSIG | Blecronic | 3+ | write | xss58n | o0aAn | wiite | xeaman | ssn wite | x5555n | 90n | Reag®r [SONANTEl gy
S Address
Read P P
RSP | Sector 3 | wme | xssssh| oaan [ wite | x2amn] ssn | wite | xsS55n | 90h | Read 2o [Protecion| Protect
Protection Adgdress | Status
PG | Program 4 Write xS555n QAAh Write X2AAAR 55h Write x5555h QAOh Write Address |Qata input
SE Ef;:‘ [ Write x5555h 0AAh Write XAAAR 55h Write x5555h 80h Write | x8555n ] QAAN
6E |BukErase] 6 | write | xsss5n | oaAh | wite | xeaman | smn wiite | xsss5n | son Write | xS555h | oAAn
Erase - Read until Toggie stops, then read all the data needed from any secion(s) not ensed then
ES | guspend 1 Write X 0BOh | gecume Erase. b
ER RE"'“ 1 Write X 30h Read Data Polling or Toggie 8t until Erase completes or Erase is suspended ancther ime
Notes: 1. X = DonlCan.
2 mwepemmno RSP or RSIG instruction is folowed by read operations to read memory array, Status Register or Electronic Signature codes.
Any rumber of read cycies can ocor after one command cycle.
3. Signature Address bits AD, A1, AS at Vi will output Manufacturer code (20n). Address bits AD at Vi and A1, AS at Vy will output Device code (OE2h).
4. Protection Address: AD, AS a1 Vi and A1 at Va, Other addresses within the sector 1o e checked A16, A17, A18 define this Secior Address.
5. Address bits A16, A17, A8 are don cane lor coded address inputs
6. Optional, additional sectors addresses must be entered within a 80y delay after last write entry, timeout Siatus can be verified tyough 0Q3 vaiue.
When full command is entered, read Data Poling or Toggle bit until Erase s compileted.

Table 6B. Instructions

Nne. Instr, oye 5th Cycte &th Cycle 7th Cycie
Op. Ador. ™ Data Op. Addr. Data Out. Op. Addr, Data Ot
Read/
Ro [ Peset 1+ | Read [Reagaswress| Daa Reat  [Reagasdress| Daa Reas  [ReadAcdress| Dan
Aray
Read
RD | Memory 3+ Read Read Adadress Data Read Read Address: Oata Read Read Address Data
Array
ASIG HEl.e:’m 3 | Reagar | St | e | Reag® | SPI | goanre | Reagor | Sorawe | oo
Sigraturs Address Adress gn Adress
Read . . .
Protection Protect Protection Protect s Protection Protect
Rsp gf:“. > Read ** Address Stanus * Reaa®* Address Status * Read Address Status *
ection
PG | Program 4 Read Data Polling or Toggfe Bit urtl Program compietes
Secror ) - Sector Adcitonal
SE Erase [ Write X2AAAR 55h Write Address Ioh wite ® Sector 300
Read Data
Polling or
TogglEebH
. - N - unti Erase
BE | BuxErase{ 6 Write X2AMAR 85h Write x5555h 100 completes o
Eraseis
suspended
ancther time
ES g::ma 1| Read unil Toggle 3t0ps, then read all the data needed from any secton(s) Nt being erased then Resume Erass.
er |t 1 1 | Reas Dam Poling or Toggle Bi und Erase or Erase is suspended ancther e
Notes: 1. X =Don)Care. i e
2. Tha first cycle of the RD, RSP or RSIG instnxction i folowed by read operations 10 read memory aray. Status Register or Electronic Signature codes.
Any number of read cycles can ocaur after one
3. Signature Address bis AD, AT, Muv.wwmmmm(za\) Address bits AQ & Ve and A1, AS at Vo will outpt Device code (OE2h).
4. Protection Address: AD, AS il Vo and A1 3t V., Gther addresses within the secior 10 be checked A16, A17, Allﬁeﬁmmswum
5. Address bits A16, A17, A18 are don care for coded addrese inputs
6. Optional, additional seciors addresses must be entered within a BOs delay after last write entry, timecut Status can be verified through DO3 vakue.
When full comnand & entered, read Data Poling or Toggle bit urtd Erase s compieted.

> THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES s



M29F040

Memory Sectors

The memory sectors of the M29F040 are shown in
Figure 5. The memory array is divided in 8 sectors
of 64K bytes. Each sector can be erased sepa-
rately or any combination of sectors can be erased
simultaneously. The Sector Erase operation is
managed automatically by the P/E.C. The opera-
tion can be suspended in order to read from any
another sector, and then resumed.

Sector Protection provides additional data security.
Each sector can be separately protected or unpro-
tected against Program or Erase. Bringing A9 and
G to_Vip.initiates protection, while bringing A9, G
and E to Vio cancels the protection. The sector
affected is addressed by the inputs on A16, A17,
and A18.

Table 8. Status Register

Table 7. Commands

Hex Code Command
00h Invalid/Reserved
10h Butk Erase Confirm
30h Sector Erase Resume/Confirm
80h Set-up Erase
90h Read Electrenic Signature/
Sector protection Status
0ACh Program
0BOh Erase Suspend
OFOh Read Array/Reset

DQ Name Logic Level Definltion Note
T Erase Complete indicates theE P/E.C. status, check during
Data 0 Erase on Goin Program or Erase, and on completion before
7 | Poliing 56 on Boing checking bits DQS for Program or Erase
DQ Program Complete Success.
Da Program on Going
*-1-0-1-0-1-0-1-* | Erase or Program on Going Su read output complementary
. datas on DQ6 while Programming or Erase
6 ;ci:ggle *-0-0-0-0-0-0-0-' go'”f;ﬁgem on DQS) operations are going on. DQ6 remain at
constant level when P/E.C. operations are
. 4.1 | Erase or Program completed,
11111114 | (4 on DQs) Gomplete
By Program or Erase Ermor ES bit is set 1o *1* if P/E.C. has applied the
5 Error Bit maximum number of erase pulses to the
0 Program or Erase Success block without achieving an erase verity.
"
4
o
1 Erase Timeout Period Expired | P/E.C. Erase operation has started. Only
3 Erase possible command entry is Erase Suspend
Time Bit ™ Erase Timeout Period on (ES). Additional sector to be erased in
Going parallel can be entered to the P/E.C.
2
1
Reser-
° ved

Notes: Logic level '1' is High, ‘0 is Low. -0-1-0-0-0-1-1-1-0- fepresent bit value in successive Read operations.
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Table 9. AC Measurement Conditions

SRAM Interface Levels

EPROM Interface Levels

Input Rise and Fall Times <10ns <10ns
Input Pulse Voltages Oto 3V 0.45Vi0 2.4V
Input and Output Timing Ref. Voltages 1.5V 0.8V and 2V

Figure 3. AC Testing Input Output Waveform

Figure 4. AC Testing Load Circuit

SAAM interface

3V
..... u \_ 1-5v

o

EPAOM Interface

24V

0.45V

1.3V
1N914
3.3kQ
DEVICE
UNDER O out
TEST —
C = 30pF or 100pF

Cy_ = 30pF for SRAM Interface
C = 100pF for EPROM Inlerface

Cy includes JIG capacitance A127e
Table 10. Capacitance (! (Ta=25°C, =1 MHz)
Symbol Parameter Test Condition Min Max Unit
Cw Input Capacitance Vin =0V 6 pF
Cour Output Capacitance Vour = 0V 12 pF

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

Operations

Operations are defined as specific bus cycles and
signals which allow Memory Read, Command
Write, Output Disable, Standby, Read Status Bits,
Sector Protect/Unprotect, Sector Protection
Check and Electronic Signature Read. They are
shown in Table 3.

Read. Read operations are used to output the
contents of the Memory Array, the Status Register
or the Electronic Signature. Both Chip Enable E
and Output Enable G must be fow in order to read
the output of the memory. The Chip Enable input
also provides power control and should be used for

device selection. Output Enable should be used to
gate data onto the output independent of the device
selection. The data read depends on the previous
command written to the memory (see instructions
RD and RSIG, and Status Bits).

Write. Write operations are used to give Instruction
Commands to the memory or to latch input data to
be programmed. A write operation is initiated when
Chip Enable E is Low and Write Enable W is Low
with Output Enable G High. Addresses are latched
on the falling edge of W or E whichever occurs last.
Commands and Input Data are latched on the rising
edge of W or E whichever occurs last.
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Figure 5. Memory Map and Sector Address Table

A8 | a7 | Ats w{,‘;‘éss ;'D"JZS”SS
1 1 1 64K Bytes Sector 7FFFFh  70000h
1 1 0 64K Bytes Sector 6FFFFh 60000h
1 0 1 64K Byles Sector SFFFFh  50000h
1 o [ — 4FFFFh  40000h
° 1 1 — 3FFFFh  30000h
0 1 [ — 2FFFFh  20000n
0 0 1 64K Bytes Sactor 1FFFFh 10000h
0 0 0 64K Bytes Sector OFFFFh  00000h
A01362
Table 11. DC Charecteristics
(Te=-5510+126°C;VCC =5V £ 10 %)

Symbol Parameter Test Condition Min Max Unit
|1} Input Leakage Current OVsSVinsVee 11 A
ko Output Leakage Cutrent OV S Voyr € Ve +1 BA

lccr | Supply Current (Read) TTL E=Va, G= Ve, f=6MHz 40 mA
Supply Current (Standby) TTL E=V 1 mA
icca | Supply Current (Standby) CMOS E=Vcc 202V 100 pA
lcce | Supply Current (Program or Erase) Baﬁfkpé?;:’:" :;;'gs:r 60 mA
Va Input Low Voltage 0.5 0.8 \
Vi Input High Voltage 2 " Vec+0.5 v
Vo | Output Low Voltage loL = 12mA 0.45 v
Output High Voltage TTL lon = ~2.5mA 24 v
You Output High Voltage CMOS fow = ~100uA Voc 04V v
lon = -2.5mA 0.85x Ve v
Vo A9 Voltage (Electronic Signature) 1ns 12.5 \
o A9 Current (Electronic Signature) A9 =Vp 50 HA
Vo ‘s,“ﬂ;m?o"g‘%ﬁ’a“ and a2 42 v
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Table 12A. Read AC Characteristics
(Tc=-5510 +125°C)

Output Disable. The data outputs are high impedance
when the Output Enable G is High with Write Enable W
High.

Standby. The memory is in standby when Chip Enable
E Is High. The power consumption Is reduced to the
standby level and the outputs are high impedance,
independent of the Output Enable T or Write Enable W
inputs,

Electronic Signature. Two codes identitying the
manufacturer and the device can be read from dhe
memory, the manufacturer’s cods for TCS Is 20h, and
the device codes is E2h for the M29F040. These codes
allow programming equipment or applications to auto-
matically match their interface to the characteristics of
the particular manufaciurer’s product.

The Electronic Signature is output by a Read operation
when the voltage applied to A9 Is at Vip and address
Inputs A1 and A6 are at low. The manufacturer codeis
output when the Address input A0 Is Low and the
device code when this Input Is High. Other Address
Inputs are ignored. The codas are output on DQO DQ7.
This Is shown in Table 4.

The Electronic Signature can also be read, without rais-
Ing A9 to V|p by giving the memory the instruction RSIG
(see below).

Sector Protection. Each sector can be separately pro-
tected against Program or Erase. Sector Protection
provides additional data security, as it disables all pro-
gram or erase operations. This

M29F040
70 90
Symbol | Alt Parameter Test Condition Vec =5V 5% | Vee =5V £10% Unit
SRAM EPROM
Interface Interface
Min Max Min Max
tvav | tac |Address Validto Next Address Valid | E=Vi, G=Ve | 70 90 ns
twvav | tacc |Address Valid to Output Valid EaVi,G=V 70 %0 | ns
teax™ | tz |Chip Enable Low to Output Transition G=Vx 0 o ns
terov® | tce |Chip Enable Low to Output Vaiid GaV 70 9 | ns
v 0 oz _?ulput.Enable Low to Output EaVu o 0 ns
torav @ | toe |Output Enable Low to Output Valid E=Va 30 3 | ns
Output Enable High to Output a
terax ton Transition G=Vy [} [¢] ns
toz ™ | te |Chip Enable High to Output Hi-Z G=Ve 20 20 | ns
tomax tou msnnablemghtoompm Ee=Va ) 0 ns
tamaz ™ | tor |Output Enable High to Output Hi-Z E=Ve 20 20 | ns
txox ton fmmmnsnion to Output Vi, G e Ve 0 0 ns

. Sampled only, not 100% testad.

1 -
2. G may be delayed by up 10 taav - taLov alter the faling edge of E without increasing ta.cv.
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Table 128. Read AC Characterlistics

(T = ~565 to +125°C)
M28F040
a0 -150
Symbol | Alt, Parameter Test Condition Voo =5V 5% | Vee = 5V + 10% | Unit
EPROM EPROM
Interface Interface
Min Max Min Max
tavav | tac |Address Valid to Next Address Valid =V G=Vo | 120 150 ns
tavav | tce |Address Valid to Output Valid =V, G=Vy 120 150 | ns
teex ™ | 1wz |Chip Enable Low to Output Transition G=Va ° o ns
teiov @ | tee | Chip Enable Low to Output Valid G=Ve 120 150 | ns
m Output Enable Low to Output =
taLax towz Transition E=ViL 0 0 ns
tarov® | toe [Output Enable Low to Output Valid E=Vi 50 55 ns
Output Enable High to Output =_
terox tou Transition G=Vp (o] 0 ns
tenaz™ | bz |Chip Enable High to Output Hi-Z G=Vi 30 35 | ns
Output Enable High to Output
tanax | toH | Teansition E=Ve 0 ° ns
tonoz ™V | e |Output Enable High to Output Hi-Z E=Vu 30 35 | ns
Address Transition to Output = =_
taxax tom Transition E=Vy, G=Vy 0 0 ns

Notes: 1. Sampled only, not 100% tesied.

2. G may be delayed by up 10 teay - tarov after the falling edge of € without increasing ta.av.

DEVICE OPERATION (cont'd)

mode is activated when both A9 and G are set to
Vio and the sector address is applied on A16, A17
and A18, Sector protection is programmed using a
Presto F program like algorithm. Protection is intti-
ated by edge of W lallir% to ViL. Then after a delay
of 100us, the edge of W rising to Vix will end the
protection operation. Protection verify is achieved
by bringing G, € and A6 to Vi while W is at Vis and
A9 at Vip. Under these conditions, reading the data
output will yield O1h if the sector defined by the
inputs on A16, A17 and A18 is protected. Any
attempt to program or erase a protected sector will
be ignored by the device.

Any protected sector can be unprotected to allow
content updating. All sectors must be protected

before an unprotect %peratiog. Sector unprotect is
activated when A9, G and E are at Vip. The ad-
dresses inputs A6, A16, A12 must be maintained at
Vin. Sector unprotect is performed through a Presto
F Erase like aigorithm. Unprotect is initiated by the
edge of W falling to VL. After a delay of 10ms, the
edge of W rising to Vin will end the unprotection
operation. Unprotect verify is achieved by bringing
G and E to ViL while A6 and W are at Vix and A9 at
Vip. Inthese conditions, reading the output data will
yield 00h if the sector defined by the inputs on A16,
A17 and A18 is protected. All combinations of A16,
A17 and A18 must be addressed in order to ensure
that all of the 8 sectors have been unprotected.
Sector Protection Status is shown in Table 5.

) THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES



M29F040

Figure 6. Read Mode AC Waveforms

LAVAV
a v
AO-A18 j ALID JL
tAvav AXQX
IELQV ——+]
E /
1EHOZ
[ eHox —*}
tELOX —*]
G ‘ L
1GHOX
taLav 1GHQZ ™
16LaX
DCO-0Q7 ( VALID )_._._.__
ADORESS OUTPUT  DATA
VALID AND ENABLE  VAUD
CHIP ENABLE ovsss

Note: W = High

Instructions and Commands

The Command Interface (C.1.) latches commands
written to the memory. Instructions are made up
from one or more commands to perform memory
Read, Read Electronic Signature, Sector Erase,
Bulk Erase, Program, Sector Erase Suspend and
Erase Resume. Commands are made of address
and data sequences. Addresses are latched on the
falling edge of W or E and data is latched on the
rising of W or E. The instructions require from 1 to
6 cycles, the first orfirst three of which are always
write operations used to initiate the command.
They are followed by either further write cycles to
confimthe first command or execute the command
immediately. Command sequencing must be fol-
lowed exactly. Any invalid combination of com-
mands will reset the device to Read Array. The
increased number of cycles has been chosen to
assure maximum data security. Commands are
initialised by two preceding coded cycles which
unlock the Command Interface. In addition, for
Erase, command confirmalion is again preceeded
by the two coded cycles.

P/E.C. status is indicated during command execu-
tion by Data Polling on DQ7, detection of Toggle on

DQs, or Error on DQS5 and Erase Timer DQ3 bits.
Any read attempt during Program or Erase com-
mand execution will automatically output those four
bits. The P/E.C. automatically sets bits DQ3, DQS,
DQ6 and DQ7. Other bits (DQO, DQ1, DQ2 and
DQ4) are reserved for future use and should be
masked.

Data Polling Bit DQ7. When Programming opera-
tions are in progress, this bit outputs the comple-
ment of the bit being programmed on DQ7. During
Erase operation, it will outputs a '0’. After comple-
tion of the operation, DQ7 will output the bit last
programmed or a "1’ after erasing. Data Polling is
valid only effective during P/E.C. operation, that is
atter the fourth W pulse for programming or after
the sixth W pulse for Erase. It must be performed
at the address being programmed or at an address
within the sector being erased. If the sector to be
erased is protected, if the byte to be programmed
belongs to a protected sector or if all of the sectors
are protected, DQ7 will set to data complement for
about 100us for erase, and then return to previous
addressed memory data. The programming of a
protection sector is ignored. See Figure 9 for the
Data Polling flowchart and Figure 10 for the Data
Poliing waveforms.

/s THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES
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Table 13A. Write AC Characteristics, Write Enable Controlled

(Tg = -55 to +125°C)
M29F040
Symbol | AR Parameter 70 80 Unit
Vec =5V 5% Vee =5V 10%
SAAM interface | EPROM Interface
Min Max Min Max
tavav twe | Address Valid to Next Address Valid 70 20 ns
tew tcs | Chip Enable Low to Write Enable Low ] 0 ns
o we | Write Enable Low to Write Enable High 35 45 ns
tovwH tos |Input Valid to Write Enable High 30 45 ns
twHox ton | Write Enable High to Input Transition V] 0 ns
twiHEH tcu | Write Enable High to Chip Enable High 0 0 ns
twiwa twen | Write Enable High to Write Enable Low 20 20 ns
tavwi tas |Address Valid to Write Enable Low )] 0 ns
twiax tan | Write Enable Low to Address Transition 45 45 ns
touw Output Enable High to Write Enable Low [} [} ns
tverer. | tves {Vec High to Chip Enable Low 50 50 us
twmavy @ Write Enable High to Output Valid (Program) 10 10 us
twnavz Wiite Enable High to Output Valid (Erase) 1.5 30 15 30 sec
twHaL toen | Write Enable High to Output Enable Low 0 [ ns

Note: 1. Time is measured to Data Pofling or Toggie Bit, twav = bwaarv + torvav

Toggte Bit DQ6. When Programming operations
are in progress, successive attempts to read DQ6
will output complementary data. DQE will lo%glle
following toggling of either G or E when G is fow.
The operation is completed when two successive
reads yield the same output data. The next read
will output the bit last programmed or a '1’ after
erasing. The toggle bitis valid only effective during
P/E.C. operations, that is after the fourth W pulse
for programming or after the sixth W pulse for
Erase. If the sectorto be erased is protected, if the
byte to be programmed belongs to a protected
sector or if alf of the sectors are protected, DQ6 will
toggle for about 2us for programming and 100us
for erase and then stop toggling and return back to
Read. See Figure 11 for Toggle 8it flowchart and
Figure 12 for Toggle Bit waveforms.

Error bit DQS. This bit is set to '’ by the P/E.C
when there is a failure of byte programming, sector
erase, or bulk erase that results in invalid data
being programmed in the memory sector. In case
of error in sector erase or byte program, the sector
in which the error occured or to which the pro-

-grammed byte belongs, must be discarded. Other

sectors may still be used. Error bit resets to 0" after
Read/Reset (RD) instruction.

Erase Timer bit DQ3. This bit is set to ‘0’ by the
P/E.C. when the last Erase command has been
entered to the Command Interface and itis awaiting
the Erase start. When the waiting period is finished,
DQ3 retums back to 1",

Coded Cycles. The two coded cycles unlock the
Command Interface. They are followed by a com-

7>} THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES
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Table 13B. Write AC Characterlstics, Write Enable Controlled

(Tc = -55 to +1256°C)
M29F040
Symbol | Alt Parameter 120 150 Unit
Vee =5V £10% Vee =5V 10%
EPROM Interface | EPROM Interface
Min Max Min Max
tavav twe | Address Valid to Next Address Valid 120 150 ns
teum tcs {Chip Enable Low to Write Enable Low [ 0 ns
twuwr twp |Write Enable Low to Write Enable High 50 50 ns
tovwH tos |Input Valid to Write Enable High 50 50 ns
twrox ton | Write Enable High to Input Transition 0 [ ns
twHeH e | Write Enable High to Chip Enable High 0 0 as
twHwe, twen | Write Enable High to Write Enable Low 20 20 ns
tavwr tas | Address Valid to Write Enable Low ] 0 ns
twiax tas | Wiite Enable Low to Address Transition 50 50 ns
taHwL Output Enable High to Write Enable Low 0 0 ns
tvewer | tves | Vec High to Chip Enable Low 50 50 s
twavt Write Enable High 1o Output Valid (Program) 10 10 us
twnavz Write Enable High to Output Valid (Erase) 15 30 15 30 | sec
twHGL loer | Write Enable High to Output Enable Low 0 0 ns

Note: 1. Time is measured 1o Data Poling or Toggle Bit, twriov = twcrv + Lorvay

mand input or a comand confirmation. They consist
in writing the data OAAh at address 5555h during
first cycle and data 55h at address 2AAAh during
second cycle. Addresses are latched on the falling
edge of W or E while data is latched on the rising
edge of W or E. They happen on first and second
cycles of the command write or on the fourth and
fifth cycle.

Read (RD) instruction. The Read instruction con-
sists of one write operation giving the command
OFOh at address 2555h. It can be optionally pre-
ceded by the two coded cycles. Subsequent read
operations will read the memory array addressed
and output the read byte.

Read Electronic Signature (RSIG) instruction.
This instruction uses the two coded cycles followed
by one write cycle giving the command 90h to
address 5555h for command setup. Subsequent
read will output the manufacturer code, the device
code or the sector protection status depending on
the levels of AD, A1, A6, A16, A17 and A18. The
manufacturer code, 20h, is output when the ad-
dresses lines A0, A1 and A6 are Low, the device
code, OE2h is output when AQ is High with A1 and
AS Low.

Read Sector Protection. The use of Read Elec-
tronic Signature (RSIG) command also allows ac-
cess to the sector protection status verify. After

/> THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES
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Figure 7. Write AC Waveforms, W Controlled

AO-AT8 DL VAUD j{
IWLAX
u_vw—l:_ ’4— tWHEH |
3 _-\P /
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DQo-0Q7 VALID
Write Cycle
Vee 1
- tVCHEL

A01)6S

Note: Address are Latched on the falling edge of W, Data is latched on the rising edge of W.

DEVICE OPERATION (cont'd)

giving the RSIG command, AQ and A are setto ViL
with A1 at Viu, while A16, A17 and A18 define the
sector of the sector to be verified. A read in these
conditions will output a 01h if sector is protected
and a 00h if sector is not protected.

Bulk Erase (BE) Instruction. This instruction uses
six write cycles. The Erase Set-up command 80h
is written on third cycle to adress 5555h after the
two coded cycles. The Bulk Erase Confirn com-
mand 10h is written at address 5555h on sixth cycle
after another two coded cycles. If the second com-
mand given is not an erase confirm or if the coded
cycles are wrong, the instruction aborts and the
device is reset to Read Array. It is not necessary to
program the array with 00h first as the P/E.C. will

automatically do this before erasing to OFFh. Read
operations after the sixth rising edge of W or E
output the status register bits. During the execu-
tion of the erase by the P/E.C., Data Polling bit DQ7
retuns '0", then *1’ on completion. The Toggle Bit
DQ6 toggles during erase operation and stops
when erase is completed. After completion the
Status Register bit DQS retums *1’ if there has been
an Erase Failure because the erasure has notbeen
verified even after the maximum number of erase
cycles have been executed.

Sector Erase (SE) instruction. This instruction
uses a minimum of six write cycles. The Erase
Set-up command 80h is written on third cycle to
address 5555h after the two coded cycles. The
Sector Erase Confirn command 30h is written on
sixth cycle after another two coded cycles. During
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Table 14A. Write AC Characteristics, Chip Enable Controlled

(Tc =-565 to +125°C)
M29F040
Symbol | A Parameter ik % Unit
Ve =5V 5% Vec =5V 1 10%
SRAM interface | EPROM Interface
Min Max Min Max
tavav twe | Address Valid to Next Address Valid 70 90 ns
twier, tws | Write Enable Low to Chip Enable Low 0 [ ns
teen tcp  {Chip Enable Low to Chip Enable High 35 45 ns
toven tos Input Valid 1o Chip Enable High 30 45 ns
teHOX tou Chip Enable High to Input Transition 0 0 ns
terwnt twr | Chip Enable High to Write Enable High o] 0 ns
teHeL tcen | Chip Enable High to Chip Enable Low 20 20 ns
taveL tas }Address Valid to Chip Enable Low 0 0 ns
terax tan Chip Enable Low to Address Transition 45 45 ns
temeL Output Enable High Chip Enable Low 0 [+] ns
tvecHw twes | Ve High to Write Enable Low 50 50 ns
teravt Chip Enable High to Output Valid (Program) 10 10 us
tenavz Chip Enable High to Qutput Valid (Erase) 15 30 1.5 30 sec
teHGL toen | Chip Enable High to Output Enable Low 0 0 ns

Note: 1. Time is measured to Data Polling or Toggle Bil, twev = twiorv + tarvay

the input of the second command an address
within the sector to be erased is given and latched
into the memory. Additional Sector Erase confirm
commands and sector addresses can be written
subsequently to erase other sectors in parallel
without further coded cycles. The erase will start
after an Erase timeout period of about 100us.
Thus, additional Sector Erase commands must be
given within this delay. The input of a new Sector
Erase command will restart the timeout period.
The status of the internal timer can be monitored
through the level of DQ3, if DQ3 is '0" the Sector
Erase Command has been given and the timeout
is running, if DQ3 is '1°, the timeout has expired and
the P/E.C is erasing the sector(s). i the second
command given is not an erase confirm or if the

coded cycles are wrong, the instruction aborts, and
the device is reset to Read Array. Itis not necessary
to program the sector with 00h as the P/E.C. will do
this automatically before to erasing to OFFh. Read
operations after the sixth rising edge of W or E
output the status register status bits.

During the execution of the erase by the P/E.C., the
memory accepts only the ES (Erase Suspend)
instruction. Data Polling bit DQ7 returns '0" while
the erasure is in progress and 1" when it has
completed. The Toggle Bit DQ6 toggles during
erase operation. It stops when erase is completed.
After completion the Status Register bit DQS re-
tums 1’ if there has been an Erase Failure because
erasure has not been verified even after the maxi-
mum number of erase cycles have been executed.

) THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES
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Table 14B. Write AC Characteristics, Chlp Enable Controlied
(Tc= -55 to +125°C)

M29F040
Symbot | AR Parameter 120 150 Unit
Voo =5V 10% Veec =5V+10%
EPROM Interface | EPROM Interface
Min Max Min Max

tavav twc ]| Address Valid to Next Address Valid 120 150 ns
twie tws | Write Enable Low to Chip Enable Low 0 0 ns
teLEN tce | Chip Enable Low to Chip Enable High 50 50 ns
{lover tos tnput Valid to Chip Enable High 50 50 ns
terox ton Chip Enable High to Input Transition 0 [} ns
terond twv | Chip Enable High to Write Enable High [} 0 ns
tener e | Chip Enable High to Chip Enable Low 20 20 ns
taver tas Address Valid to Chip Enable Low o} 0 ns
teLax tan | Chip Enable Low to Address Transition 50 50 ns
torer Qutput Enable High Chip Enable Low Q [} ns
tvcHw twes | Vee High to Write Enable Low 50 50 ns
terove Chip Enable High to Output Valid (Program) 10 10 s
temave Chip Enable High to Output Vaiid (Erase) 15 30 15 30 sec
terncL toen |Chip Enable High to Output Enable Low o] 0 ns

Note: 1. Time is measured to Data Polling or Toggle Bit, twiov = twcrv + torvay

Program (PG) instruction. This instruction uses
four write cycles. The Program command A0Oh is
written on third cycle after two coded cycles. A
fourth write operation latches the Address on the
falling edge of W or E and the Data to be written
on its rising edge and starts the P/E.C. Read op-
erations output the status bits after the program-
ming has started. Memory programming is made
only by writing '0’ in place of 1’ in a Byte.

Erase Suspend (ES) Instruction. The Sector
Erase operation may be suspended by this instruc-
tion which consists of writing. the command 0B0h
without any specific address code. Nocoded cycles
are required. It allows reading of data fromanother
sector while erase is in progress. Erase suspend is
accepted only during the Sector Erase instruction

execution. Writing this command during Erase
timeout will, in addition to suspending the erase,
terminate the timeout. The Toggle Bit DQ6 stops
toggling when the P/E.C. is suspended. Toggle Bit
status must be monitored at an address out of the
sector being erased. During the suspeusion the
memory will respond only to Read (RD), or Erase
Resume (ER}) instructions. Read operations in-
itially output the status bits while erase is sus-
pended but, following a Read instruction, data
from other sectors of the memory can be read.
Erase Resume (ER)instruction. If an Erase Sus-
pend instruction was previously executed, the
erase operation may be resumed by giving the
command 30h, at any address, and without any
coded cycle.
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Table 15A. Data Polling and Toggle Bit AC Characteristics(!)

(Tc =55 to +125°C)

M29F040
-70 -90
Symbol Alt Parameter Unit
Vec =5V 5% Vec =5V 10%
SRAM Interface | EPROM Interface
Min Max Min Max
rite Enable High to DQ7 Vaiid (Program
twrorvs @ % Control 9 (Prog 10 10 ps
@ Write Enable High to DQ7 Valid (Erase W
twHo7ve Controller 1.5 30 1.5 30 sec
@ Chip Enabie High to DQ7 Valid (Program
terarvs E Controller 10 10 us
@ Chip Enable High 1o DQ7 Valid (Erase €
tenorvz Controlled 15 30 1.5 30 sec
tarvov Q7 Valid to Output Valki (Data Poliing) 30 35 ns
Write Enable High to Output Valid
twhavs (Program) 10 10 us
twriavz Wiite Enable High to Output Valid (Erase) 1.5 30 15 30 sec
Chip Enable High to Output Valid '
tenavt (Program) 10 10 Hs
tenavz Chip Enable High 1o Output Valid (Erase) 15 30 1.5 30 sec
Notes: 1. All other timings are defined in Read AC Characteristics table.
2. oy is the Program or Erase time.
Programing. The memory can be programmed Power Up

byte-by-byte. The program sequence is started by
two coded cycles, followed by writing the Program
command (0AOh) to the Command interface, this
is followed by writing the address and data byte to
the memory. The Program/Erase Controller auto-
malically starts and performs the programming
after the fourth write operation. During program-
ming the memory status is checked by reading the
status bits DQ3, DQS, DQ6 and DQ7 which shows
the status of the P/E.C. DQ6 and DQ7 determine if
programming is on going or has completed and
DQS allows a check to be made for any possible
error.

The memory Command Interface is_reset on
power up to Read Array. Either E or W should be
tied to Viu to allow maximum security. Any write
cycle initiation is blocked when Vcg is below Vixo.

Supply Rails

Normmnal precautions must be taken for supply volt-
age decoupling, each device in a system should
have the Ve rail decoupled with a 0.1uF capacitor
close to the Vec and Vss pins. The PCB trace
widths should be sufficient to carry the Vcc pro-
gram and erase currents required.

> THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES
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Table 15B. Data Polilng and Toggle Bit AC Characteristics(!)
(Tc=-55 t0 +125°C)

M29F040
120 ] 50 i
Symbol Alt Parameter ! Unit
Vec =5V +10% Vec =5V £10%
EPROM Interface | EPROM Interface
Min Max Min Max
twmarvt @ %I?:z i?;ble High to DQ7 Valid (Program 10 10 rs
twrarve @ gv:{t:ﬂﬁlr;arble High to DQ7 Valid (Erase W 15 30 15 30 sec
@ Chip Enable High to DQ7 Valid (Program
tenorvt E Controller 10 10 us
i le High i E
tenarve @ ggﬁrﬁ:\:g e High to DQ? Valid (Erase € 15 30 15 30 sec
tarvov Q7 Valid to Output Vafid (Data Polling) 50 55 ns
Write Enable High to Output Valid
twhavs {Program) 9 10 10 ns
twHavz Wiite Enable High to Output Valid (Erase) 1.5 30 1.5 30 sec
terayt %fg Emn;?le High to Qutput Valid 10 10 us
teravz Chip Enable High to Output Valid (Erase) 1.5 30 1.5 30 sec

Notes: 1. All other timings are defined in Read AC Characteristics table.
2. twmarv is the Program or Erase fime.
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Figure 8. Write AC Waveforms, E Controlled

AO-A18 }L VALID j*
fe—— tELAX
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DQO-DQ7 VALID
Write Cycle ——————»
Ve _1:
- VCHWL AOT36E

Note: Address are laiched on the falling edge of E, Data s latched on the rising edge of E.

Figure 9. Data Polling Flow-chart
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Figure 10. Data Polling DQ7 AC Wavetorms

r_— DATA OUTPUT VAUD -~

A0-A18 X X BYTE ADORESS (WITHIN SECTORS) X
wvav
{————' - IELQV
g A /
1ERQTY
g l /
e tGLOV
N {
b wHarv
bQ7 ba7 X_van )
DQO-DQS } { IGNORE X _vawo )
Tvay

Last Cycle Data Poling (Iast)'g/dl—————’L— Dala Vedty .

of Progam  paia Poliing Read Cycle

or Erase Read Cycles

A1364

Notes: 1. All other imings are as a normal Read cycle.
2. DQ7 and DQO-DQS can transmit 1o valid at any point during the data output valid period.
3. twwoov is the Program or Erase time.
4. During erasing operation Byte address must be within Sector being erased.
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Figure 11. Data Toggle Flow-chart
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Figure 12. Data Toggle DQ6 AC Waveforms

(2]]

%

jL VALID
EHGY
wvav
./ T\w
ELQV
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DQO-DAS >
DQ7

()

- 1GLOV
WHav
ST0P L
= n TOGGLE VALID
VALID -

t:;l'g:‘m Data Toggie Read Cycle ~——®r¢————— Read Cycle ———————|
or Erase Data Toggle
Read Cycles AKG1367
Note: All other timings.are as a nomnal Read cycle.
Table 18. Program, Erase Times and Program, Erase Endurance Cycles
(Tc= =55 to +125°C)
Parameter M29F040 Unit
Min Typ Max
Chip Program (Byte) 8.5 sec
Bulk or Sector Erase 15 30 sec
Byte Program 10 us
ProgranvErase Cycles 100,000 cycles
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Figure 13. Sector Protection Flow-chart

SECTOR ADDRESS
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Figure 14. Sector Unprotecting Flow-chart

PROTECT
ALL SECTORS

ABx A12=A16 = VIH
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AB = A12 = A16 = VIH
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ORDERING INFORMATION SCHEME

Example : M29F040 T _’E 2,/(_:

[ Vee Range] r Speed l L Package j IScreenlng |eve|]

F 5V -70  70ns P PDIP32 M = standard mil temps
v 33V -90 80ns K PLCC32 B/C = MIL STD 883
-120. 120ns N TSOP32 B/T = according to MIL STD 883
-150 150 ns 8x20 mm
C DiL32
E LCCC32

Full data on the 3V product, M29V040, will be added to this document in the near future.
For further information on any aspect of this device, please contact THOMSON-CSF SEMICONDUC-
TORS SPECIFIQUES Sales Office nearest to you.
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PDIP32 - 32 pin Plastic DIP, 600 mils width
Symb mm Jnches
Typ Min Max Typ Min Max
A 4.83 0.190
At 0.38 - 0.015 -
A2 - - - - - -
B 0.41 0.51 0.016 0.020
B1 1.44 1.40 0.045 0.055
c 0.20 0.30 0.008 0.012
D 41.78 42.04 1.645 1.655
E 15.24 15.88 0.600 0.625
Ei 13.46 13.97 0.530 0.550
e1 2,54 - - 0.100 - -
eA 15.24 - - 0.600 - -
L 3.18 3.43 0.125 0.135
S 1.78 2.03 0.070 0.080
@ 0° 15° 0° 15°
N 32 32
PDIP32
- Azl a
ar3 L]
B1 B8 et
D
-.—1‘3‘;-%43 I 3. ra
) Ei| E
1 3
| S I W B W Ry M Ny D | POIP
Drawing is out of scale
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular
Symb mm -inches
Tvp Min Max Typ Min Max
A 2.54 3.56 0.100 0.140
Al 1.52 241 0.0€0 0.095
B 0.33 0.53 0.013 0.021
81 0.66 0.81 0.026 0.032
D 12.32 12.57 0.485 0.495
D1 11.35 11.56 0.447 0.455
D2 9.91 10.92 0.390 0.430
E 14.86 15.11 0.585 0.595
£1 13.89 14.10 0.547 0.555
E2 1245 13.46 0.490 0.530
e 1.27 - - 0.050 - -
N 32 32
Nd 7 7
Ne 9 9
cp 1 0.10 [ | o.00s
PLCCaR2
D
1 A1
i i
1 B1
bl I I 1
' 44
Ne! a E el E| D2E2 i=:|: ‘I e
' —
'
e | P
- oo —
..... Nd_ ... A
PLCC E@
Drawing is out of scale
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TSOP32 - 32 lead Plastic Thin Small OQutline, 8 x 20 mm

Symb mm -laches
Typ Min Max Typ Min Max
A 1.20 0.047
Al 0.05 017 0.002 0.006
095 1.50 0.037 0.059
B 0.15 027 0.006 0.011
c 0.10 021 | 0.004 0.008
) 19.80 20.20 0.780 0.795
D1 18.30 18.50 0.720 0.728
E 7.90 8.10 0.311 0.319
e 0.50 - - 0.020 - -
L 050 0.70 0.020 0.028
o 0°C 5°C 0°C 5<C
N 32 2
cp | 0.10 T ooos
TSOP32
;o
1
=
=
r ”
. D
y .-
J_ -
TSOP-a
Drawing is out of scale
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.100¢-0% .01g¢- 0 10000
2. 5480.17 0.4570.05 sogr-ot | 0.:570%8
15.2420.%5
2 fs
= P +
|
3
Pla N1 Tndex 1.60010.008
35_8420.36
LCCC 32 - lead Leaded Ceramic Chip Carrler, rectangular
INDEX CORNER, 06Typ
Millimeters
] ;; Symbol Min Max
A L' Aq 123 1163
l 5 A2 1372 14.22
B4 11.63
o g B2 1417
t = C2 1.78 292
“ 3 :'.
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