Features

¢ Organization: 256Kx 8
* Sector architecture
- One 16K two 8K; one 32K and three 64K byte sectors
- Boot code sector architecture—T (top) or B (bottom)
- Frase any combination of sectors or full chip
* Single 5.0+£0.5V power supply for read/ write operations
* Sector protection
* High speed 55/ 70/ 90/ 120 ns address access time
* Automated on-chip programming algorithm
- Automatically programs/ verifies data at specified address
» Automated on-chip erase algorithm
- Automatically preprograms/ erases chip or specified sec-
tors
* 10,000 write/ erase cycle endurance
» Hardware RESET pin
- Resets internal state machine to read mode

Fin arrangement

40-pin TSOP 32-pin TSOP
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* Low power consumption
- 40 mA maximum read current
- 60 mA maximum program current
- 2 mA maximum standby current
- 10 pA standby current (RESET = 0)
» JEDEC standard software, packages and pinouts
- 40-pin TSOP
- 32-pin PLCC
- 32-pin TSOP
- 32-pin PDIP
* Detection of program/ erase cycle completion
- DQ7 DATA polling
- DQ6 toggle bit
 Frase suspend/ resume
- Supports reading data from a sector not being erased
* Low V¢ write lock-out below 2.8V

32-pin PDIP
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Maximum access time 19V 55 70 90 120 ns
Maximum chip enable access time teg 55 70 90 120 ns
Maximum output enable access time  top 25 30 35 50 ns

Copyright ©1998 Alliance Semiconductor. All rights reserved.
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Functional description

The AS29K002 is a 2 megabit, 5 volt only Hash memory organized as 256K bytes of 8 bits each. Tor flexible erase and program capability, the 2
megabits of data is divided into 7 sectors: one 16K byte, two 8K byte, one 32K byte, and three 64K bytes. The data appears on DQO-DQ7. The
AS29RH002 is offered in JEDBC standard 40-pin TSOER 32-pin PLCC, 32-pin TSOE and 32-pin PDIP packages. This device is designed to be
programmed and erased in-sytem with a single 5.0V V- supply. The device can also be reprogrammed in standard BFPROM programmers.

The AS29K002 offers access times of 55/70/ 90/ 120 ns, allowing 0-wait state operation of high speed microprocessors. To eliminate bus contention
the device has separate chip enable (CE), write enable (WE), and output enable (OF) controls.

The AS29K002 is fully compatible with the JEDEC single power supply Hash standard. Write commands to the command register using standard
microprocessor write timings. An internal state-machine uses register contents to control the erase and programming circuitry. Write cycles also
internally latch addresses and data needed for the programming and erase operations. Read data from the device in the same manrer as other Hash or
EPROM devices. Use the program command sequence to invoke the automated on-chip programming algorithm that automatically times the
program pulse widths and verifies proper cell margin. Use the erase command sequence to invoke the automated on-chip erase algorithm that
preprograms the sector if it is not already programmed before executing the erase operation, times the erase pulse widths, and verifies proper cell
margin.

Boot sector architecture enables the device to boot from either the top (AS29K002T) or bottom (AS29R)02B) sector. Sector erase architecture allows
specified sectors of memory to be erased and reprogrammed without altering data in other sectors. A sector typically erases and verifies within 1.6
seconds. Hardware sector protection disables both program and erase operations in all or any combination of the seven sectors. The device provides
background erase with Frase Suspend, which puts erase operations on hold to read data from a sector that is not being erased. The chip erase
command will automatically erase all unprotected sectors.

Afactory shipped AS29H002 is fully erased (all bits = 1). The programming operation sets bits to 0. Data is programmed into the array one byte at a
time in any sequence and across sector boundaries. A sector must be erased to change bits from 0 to 1. Frase returns all bytes in a sector to the erased
state (all bits = 1). Fach sector is erased individually with no effect on other sectors.

The device features single 5.0V power supply operation for both read and write functions. Internally generated and regulated voltages are provided
for the program and erase operations. Alow Vg detector automatically inhibits write operations during power transtitions. DATA polling of DQ7 or
toggle bit (DQ6) may be used to detect end of program or erase operations. The device automatically resets to the read mode after program/ erase
operations are completed.

The AS29K002 resists accidental erasure or spurious programming signals resulting from power transitions. Control register architecture permits
alteration of memory contents only after successful completion of specific command sequences. During power up, the device is set to read mode
with all program/ erase commands disabled when V(- is less than Vg (lockout voltage). The command registers are not affected by noise pulses of
less than 5 ns on OF, CE or WE CEand WE must be logical zero and OEa logical one to initiate write commands.

When the device’s hardware RESET pin is driven low, any program/ erase operation in progress will be terminated and the internal state machine will
be reset to read mode. If the RESET pin is tied to the system reset circuitry and a system reset occurs during an automated on-chip program/ erase
algorithm, data in address locations being operated on will become corrupted and require rewriting. Resetting the device enables the system’s
microprocessor to read boot-up firmware from the Flash memory.

The AS29K002 uses Fowler-Nordheim tunnelling to electrically erase all bits within a sector simultaneously. Bytes are programmed one at a time
using BPROM programming mechanism of hot electron injection.

Logic block diagram

Sector protect
DQ0DQ7

Voe—>

Vs Hease voltage Input/ output
'R'ESEI‘—‘ | E— generator buffers

wE Program/ erase

WE— gE:om‘rol

Program voltage
Command > §lenerator?g
register

_r T Chip enable Deta latch
E 1 Output enable
OE- Logic

I ¥ 3

STB |5 Ydecoder —»  Ygating
=1
i R a—
| Xdecoder Cell matrix
AD-A17 g

|




Preliminary information AS29F002

Flexible sector architecture

Bottom boot sector architecture (ASZ9HIOZE) Top boot sector architecture (ASZ9HIOZT)
Sector Size (Kbytes) Size {Kbytes)
0 00000h—03FFFh 16 00000h—QFFFFh 64
1 04000h—05FFFh 8 10000h—1FFFFh 64
2 06000h—07FFFh 8 20000h—2FFFrh 64
3 08000h—0FFFFh 32 30000h—37FFFh 32
4 10000h—1FrFFFh 64 38000h—39FFth 8
5 20000h—2FFFrh 64 3A000h—3BFFFh 8
6 30000h-3FFFrh 64 3C000h—3FFFFh 16

D Sector address table

Bottom boot sector address { AS29H02B) op boot sector address (ASZ9HI0ZT)
Sector AT AlS AlS Al4 Al3 Al7 AlS AlS Al4 Al3
0 0 0 0 0 X 0 0 X X X
1 0 0 0 1 0 0 1 X X X
2 0 0 0 1 1 1 0 X X X
3 0 0 1 X X 1 1 0 X X
4 0 1 X X X 1 1 1 0 0
5 1 0 X X X 1 1 1 0 1
6 1 1 X X X 1 1 1 1 X

Operating modes

Mode CE OF WE AD Al A A9 KSEE DO

ID read MFR code L L H L L L Vip H Code
ID read device code L L H H L L Vip H Code
Read L L H A0 Al A6 A9 H Doyt
Standby H X X X X X X H High Z
Output disable L H H X X X X H High Z
Write L H L A0 Al A6 A9 H DN
Enable sector protect L Vb Pulse/L L H L Vip H X
Sector unprotect L Vb Pulse/L L H H Vip H X
‘erify sector protect L L H L H L Vip H Code
E?;‘Eiz o sector X X X X X X X Vi X
Hardware reset X X X X X X X L High Z

L= Low (<Vy); H= High (>Vyp; Vip= 12.0 + 0.5V, X= Don’t care.
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Mode definitions

JUS Deseription
ID MER code Selected by A9 = Vip(11.5-12.5V), CE= OE= Al = A6 = L, enabling outputs.
device code > When A0 is low (V) the output data = 52h, a unique Mft. code for Alliance Semiconductor Hash products.
When AD is high (Vip), Dogrr represents the device code for the AS29F002.
Slected with CE= OE= I, WE= H. Data is valid in ty- time after addresses are stable, tqy after CEis low
Read mode —
and top after OEis low.
Selected with CE= H. Part is powered down, and Iy~ reduced to <2.0 mA for TTLinput levels. If activated
Standby . . . . . .
during an automated on-chip algorithm, the device completes the operation before entering standby.
Output disable Part remains powered up; but outputs disabled with OE pulled high.
Selected with CE= WE= L, OE= H. Accomplish all Flash erasure and programming through the command
Write register. Contents of command register serve as inputs to the internal state machine. Address latching occurs
on the falling edge of WE or CE, whichever occurs later. Data latching occurs on the rising edge WE or CF,
whichever occurs first. Hlters on WE prevent spurious noise events from appearing as write commands.
Fnable Hardware protection circuitry implemented with external programming equipment causes the device to

sector protect

disable program and erase operations for specified sectors.

Sector Disables sector protection for all sectors using external programming equipment. All sectors must be
unprotect protected prior to sector unprotection.

Verifies write protection for sector. Sectors are protected from program/ erase operations on commercial
Verify programming equipment. Determine if sector protection exists in a system by writing the ID read command

sector protect

sequence and reading location XXX02h, where address bits A13—17 select the defined sector addresses. A
logical 1 on DQO indicates a protected sector; a logical 0 indicates an unprotected sector.

Temporary
sector
unprotect

Temporarily disables sector protection for in-system data changes to protected sectors. Apply +12V to RESED
to activate sector unprotect mode. During temporary sector unprotect mode, program protected sectors by
selecting the appropriate sector address. All protected sectors revert to protected state on removal of +12V
from RESEL

RESET

Resets the write and erase state machine to read mode. If device is programming or erasing when RESEI = 1,
data may be corrupted.

Deep
power down

Hold RESEI low to enter deep power down mode (<10 pA CMOS). Recovery time to active mode is 1.5 ps.

READ codes
Mode AlT7-Al3 Ab Al Al Code
MER code (Alliance Semiconductor) X L L L 52h
Top boot X L L H BOh
Device code
Bottom boot X L L H 34h
Sector protection Sector address L H L O1h protected

00h unprotected

Key: L=Low (<Vj1); H= High (>Vj); X=Don't care.
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Write operation status

Satus DQ7 DQ6 DQS Q3 Q2 EY BY
Auto programming (byte/ word) DQ7 Toggle 0 0 Notoggle O
Program/ erase in auto erase 0 Toggle 0 1 ToggleJr 0
Read erasing sector 1 No toggle 0 0 Toggle 1
10 progress ii;in d iecalirnon—erasing Data Data Data Data Data 1
ode g(s)[ir:?cril in erase DQ7  Toggle 0 0 Toggle’ 0
Auto programming (byte/ word) DQ7 Toggle 1 NA No toggle 1
Exceeded time limits ~ Program/ erase in auto erase 0 Toggle 1 1 Togglc:;t 1
Program in erase suspend DQ7 Toggle 1 NA No toggleat 1

TToggles with OEor CEonly for erasing or erase suspended sector addresses.
iToggles only if DQ5 = 1 and address applied is within sector that exceeded timing limits.
DQ8-DQL5 = Don’t care in X 16 mode.

Command definitions

Ttem Description

Initiate read or reset operations by writing the Read/ Reset command sequence into the command
register. This allows the microprocessor to retrieve data from the memory. Device remains in read
Reset/ Read mode until command register contents are altered.

Device automatically powers up in read/ reset state. This feature allows only reads, therefore
ensuring no spurious memory content alterations during power up.

AS29H002 provides manufacturer and device codes in two ways. External PROM programmers
typically access the device codes by driving +12Von A9. AS29H002 also contains an ID read
command to read the device code with only +5V, since multiplexing + 12V on address lines is
generally undesirable.

Initiate device ID read by writing the ID Read command sequence into the command register.
Follow with a read sequence from address XX00h to return MHEG code. Follow ID read command
sequence with a read sequence from address XX01h to return device code.

ID Read

To verify write protect status on sectors, read address XX02h. Sector addresses Al 7—Al3 produce
a 1 on DQO for protected sector and a 0 for unprotected sector.

Exit from ID read mode with Read/ Reset command sequence.

Holding RESET low for 500 ns resets the device, terminating any operation in progress; data
handled in the operation is corrupted. The internal state machine resets 20 us after RESEL is
driven low. After RESET is set high, there is a delay of 1.5 us for the device to permit read
operations.

Hardware reset
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Item

Description

Byte Programming

Programming the AS29R)02 is a four bus cycle operation performed on a byte-by-byte basis. Two
unlock write cycles precede the Program Setup command and program data write cycles. Upon
execution of the program command, no additional CPU controls or timings are necessary.
Addresses are latched on the falling edge of CE or WE (whichever is last); data is latched on the
rising edge of CEor WE, (whichever is first). The A29R)02’s automated on-chip program
algorithm provides adequate internally-generated programming pulses and verifies the
programmed cell margin.

Check programming status by sampling data on DATA polling (DQ7) or the toggle bit (DQ6). The
AS29H002 returns the equivalent data that was written to it (as opposed to complemented data),
to complete the programming operation.

The AS29H002 ignores commands written during programming. A hardware reset occurring
during programming may corrupt the data at the programmed location.

AS29R)02 allows programming in any sequence and across any sector boundary. Changing data
from O to 1 requires an erase operation. Attempting to program data O to 1 results in DQS = 1
(exceeded programming time limits); reading this data after a Read/ reset operation returns a 0.
When programming time limit is exceeded,

DQS5 reads high, and DQ6 continues to toggle. In this state, a reset command returns the device to
read mode.

Chip Frase

Chip erase requires six bus cycles: two unlock write cycles; a setup command, two additional
unlock write cycles; and finally the Chip Frase command.

Chip erase does not require logical Os written prior to erasure. When the automated on-chip erase
algorithm is invoked with the Chip Frase command sequence, AS29H)02 automatically programs
and verifies the entire memory array for an all-zero pattern prior to erase. The AS29H002 returns
to read mode upon completion of chip erase unless DQS is set high as a result of exceeding time
limit.

Sector Frase

Sector erase requires six bus cycles: two unlock write cycles, a setup command, two additional
unlock write cycles, and finally the Sector Frase command. Determine the sector to be erased by
addressing any location in the sector. This address is latched on the falling edge of WE; the
command, 30H is latched on the rising edge of WE The sector erase operation begins after a
80 s time-out.

To erase multiple sectors, write the sector erase command to each of the addresses of sectors to
erase after following the six bus cycle operation above. Timing between writes of additional
sectors must be <80 ps, or the AS29H002 ignores the command and erasure begins. During the
time-out period any falling edge of WE resets the time-out. Any command, other than Sector
Frase or Frase Suspend, during time-out resets the AS29H002 to read mode, and the device
ignores the sector erase command string Frase such ignored sectors by restarting the Sector Frase
command on the ignored sectors.

The entire array need not be written with Os prior to erasure. AS29R)02 writes Os to the entire
sector prior to electrical erase; writing of Os affects only selected sectors, leaving non-selected
sectors unaffected. AS29H002 requires no CPU control or timing signals during sector erase
operations.

Antomatic sector erase begins after erase time-out from the last rising edge of WE from the sector
erase command stream and ends when the DATA polling (DQ7) is logical 1. DATA polling address
must be performed on addresses that fall within the sectors being erased. AS29R)02 returns to
read mode after sector erase unless DQS is set high by exceeding the time limit.
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Item

Description

Frase Suspend

Frase suspend allows interruption of sector erase operations to perform data reads from a sector
not being erased. Frase suspend applies only during sector erase operations, including the time-
out period. Writing an Frase Suspend command during sector erase time-out results in immediate
termination of time-out period and suspension of erase operation.

AS29H002 ignores any commands during erase suspend other than the Reset or Frase Resume
commands. Writing erase resume continues erase operations. Addresses are DON"T CARE when
writing Frase Suspend or Frase Resume commands.

AS291H002 takes 0.2—15 ps to suspend erase operations after receiving Frase Suspend command.
Check completion of erase suspend by polling DQ7 and/ or DQ6. To determine completion of
erase suspend, either check DQ6 after selecting an address of a sector not being erased, or poll
RY/ BY. Check DQ?2 in conjunction with DQ6 to determine if a sector is being erased. A29F)02
ignores redundant writes of erase suspend.

AS29H002 defaults to erase-suspend-read mode while an erase operation has been suspended.
While in erase-suspend mode AS291002 allows reading data (erase-suspend-read mode) from or
programming data (erase-suspend-program mode) to any sector not undergoing sector erase,
treated as standard read or standard programming mode. AS29H002 defaults to erase-suspend-
read mode while an erase operation has been suspended.

Write the Resume command 30h to continue operation of sector erase. AS29R)02 ignores
redundant writes of the Resume command. AS29H002 permits multiple suspend/ resume
operations during sector erase.

Sector Protect

When attempting to write to a protected sector, DATA polling and Toggle Bit 1 (DQ6) are
activated for about <1 ps. When attempting to erase a protected sector, DAIA polling and Toggle
Bit 1 (DQO6) are activated for about <5 ps. In both cases, the device returns to read mode without
altering the specified sectors.

Status operations

DATA polling (DQ7)

Only active during automated on-chip algorithms or sector erase time outs. DQ7 reflects
complement of data last written when read during the automated on-chip algorithm (0 during
erase algorithm); reflects true data when read after completion of an automated on-chip
algorithm (1 after completion of erase agorithm).

Toggle bit (DQ6)

Active during automated on-chip algorithms or sector erase time outs. DQ6 toggles when CEor
OE toggles, or an Frase Resume command is invoked. DQ6 is valid after the rising edge of the
fourth pulse of WEduring programming; after the rising edge of the sixth WE pulse during chip
erase; after the last rising edge of the sector erase WE pulse for sector erase. For protected sectors,
DQ6 toggles for only <1 ps during writes, and <5 ps during erase (if all selected sectors are
protected).

Exceeding time limit

(DQ5)

Indicates unsuccessful completion of program/ erase operation (DQ5 = 1). DATA polling remains
active; CE powers the device down to 2 mA If DQ3 = 1 during chip erase, all or some sectors are
defective; during byte programming, the entire sector is defective; during sector erase, the sector
is defective (in this case, reset the device and execute a program or erase command sequence to
continue working with functional sectors). Attempting to program 0 to 1 will set DQS = 1.
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Checks whether sector erase timer window is open. If DQ3 = 1, erase is in progress; no
Sector erase timer (DQ3) commands will be accepted. If DQ3 = 0, the device will accept sector erase commands. Check
DQ3 before and after each sector erase command to verify that the command was accepted.

During sector erase, DQ2 toggles with OE or CE only during an attempt to read a sector being
erased. During chip erase, DQ2 toggles with OE or CE for all addresses. If DQ5 = 1, DQ2 toggles

Toggle bit 2 (DQ2) only at sector addresses where failure occurred, and will not toggle at other sector addresses. Use
DQ2 in conjunction with DQ6 to determine whether device is in auto erase or erase suspend
mode.

Command format

2nd bus write 3rd bus write 4th bus Sth bus 6th bus
Q| it ol uenle el ead! wrile evele File evele ite cvele
Comrmand Required st bus write cycle cycle cycle read/ write cycl write eyele write cycle
sequence buscycles | Address | Data | Address | Daa | Address | Daa Address Data Address | Data | Address | Data
Radd
Reset/ Rewd 1 XXXXh FOh | Rad Address Dia
Reud
Reset/ Read 4 5555k AAh 2AAAR 55h 5555h IOh | Reud Adtress Ia
00k
Autoselect ID Rectd 4 MR coe 52h
top boot BOh
ki 01h
bottan 5555k AAh 2AAAR 55h 5555h 90h | Devicecode | 34
boot
2h 01h = protected
Ster 00h = urprotetal
polation -
Progra Program | Progum
m 4 5555k AAh 2AAAK 55h 5555h AOh Dita
Chip Frase 6 5555k AAh 2AAAK 55h 5555h 80k 5555k AAh 2AAAK 55h 5555k 10k
Sector Frase 6 5555k AAh 2AAAK 55h 5555h 80k 5555k AAh 2AAAR 55h Secter 30h
Sector Buse Suspend 1 XXXXh BOh
Sactor Frase Resume 1 XXXXh 30h
1 Bus operations defined in "Mode definitions,” on page 4.
2 Reading from or programming to non-erasing sectors allowed in Frase Suspend mode.
3 Address bit A15-Al7 = X = Don’t care for all address commands except Program Address and Sector Address.
4 System should generate address patterns: 5555h or 2AAAh to address AD-Al4.
5 Ag=0, A =1, Ag = 0 for sector protect verify; sector selected on Al7-Al3.
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A.

Automated on-chip programming algorithm Automated on-chip erase algorithm
Write ause command
(see bdow)
White program command sapence
(see bdow) l
IATA pdlling or togdle bit
sucessfidly complated
DATA pol device
FBuse conplete
Chip arse arvamondd sapsrce Sator evwe command seqpence
Varify byte? NO
5555H AAh 5555KW AAh
YES
Programming compldad 2AAAW 55h 2AAAW 55h
Progrom commicnd sepence 5555k 80h 5555 80h
(ke covmnand):
5555H AAh
5555H AAh 5555KW AAh
2AAAW 55h
2AAAW 55h 2AAAW 55h
5555H AOh
5555K 10k Sator addresy’ 30h
T
R
r Bl
Program adies? program daa | Suorabbey30n |
L — — — — — — |
Optiond nudtiple !
sator aase il
r——-"—- al
I Sator addresy’ 30h I
L — — — — — — |

T The system software should check the status of DQ3 prior to and
following each subsequent sector erase command to ensure command
completion. The device may not have accepted the command if DQ3 is
high on second status check.
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DATA polling algorithm Toggle bit algorithm
Read byte( DOO-DOY) y|  Radbyte(DOO-DO7)
Adiress = VAT Address = dm’t are
2%,
YES , nONE
NO YES
no/ 2 vo/ 2
1 1
2 2
YES YES
Rexd byte (DOO-DQY7) Read byte (DOO-DQ7)
Address = VA = dm’t are
= N\ B M
I DONE old TONE
2 2
NO YES
RIL RIL

T VA = Byte address for programming. VA = any of the sector addresses

TDQ6 rechecked even if DQS = 1 because DQ6 may stop toggling when
within the sector being erased during Sector Frase. VA = valid address D2 = PQO may stop toggling
equals any non-protected sector group address during Chip Frase.

¥ DQ7 rechecked even if DQ5 = 1 because DQ5 and DQ7 may not change
simultaneously.

DQ5 changes to 1.
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Temporary sector unprofect

Parameter Syrnbol All speeds Unit
Vip rise and fall time tvIDR 500 (min) ns
RESET# setup time for temporary sector unprotect trsp 4 (min) us
Temporary sector unprotect waveform
T N - —— — — - — - 10V
- tvibR _ | | Program/erase command sequence || typg Oor 1.8V
S
w g S/
RV BY S
DC elecirical characteristics Vee = 5.040.5V
Parameter Symbol Test conditions Min Max Unit
Input load current Iz Vv = Vg to Vo Vo= Voomax - +1 LA
A9 Input load current I Vo= Vaomax A9 = 12.5V 90 HA
Output leakage current Iip Vout = Vsst© Voo Voo = Vaomax - *1 HA
Output short circuit current! Ios Vour= 0.5V - 200 mA
Active current, read @ 6MHZ Ioc  CE= Vy, OE= Vi - 40 mA
Active current, program/ erase’ Ioy  CE= Vi, OB= Vi - 60 mA
Standby cutrent (TTLcompatible) Igg CE= OE= Vi, Vo= Vaomax - 2.0 mA
Deep power down Iz RP=0V - 10 pA
Input low voltage VIL -0.5 0.8 v
Input high voltage Vi 2.0 Vcc+ 0.3 v
Output low voltage VoL, Ior.=5.8mA, Vo= Vooun - 045 v
Output high level Yom__lon= 25 mA Vee= Voo >4 - A
Vorz  Iomp = -100 pA, Vo= Vo vy Voo- 0.4 - v
Low V(- lock out voltage Viro 2.8 42 v
Input HV select voltage Vi, 11.5 12.5 v

1 Not more than one output tested simultaneously. Duration of the short circuit must not be >1 second. Vo= 0.5V was selected to avoid test problems
caused by tester ground degradation. (This parameter is sampled and not 100% tested, but guaranteed by characterization.)
2 The I current listed includes both the DC operating current and the frequency dependent component (@ 6 MHz). The frequency component typically
is less than 2 mA/ MHz with OEat V.
3 I active while program or erase operations are in progress.
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Maximum negative overshoot waveform

I20m 20ns  20ns

+0.8V
-0.5v

-2.0v

Maximum positive overshoot waveform
Voc+2.0V

Vct0.5V
+2.0V

I »
20ns 20ns  20nms

AC parameters: read cycle

DR Sd -55 =70 -G -120
Symbol  Symbol Parameter Min  Max | Min  Max | Min  Max | Mic  Max | Unit
tavay tre Read cycle time 55 - 70 - 90 - 120 - ns
tavogv  tac Address to output delay - 55 - 70 - 90 - 120 ns
tr Qv teg Chip enable to output - 55 - 70 - 90 - 120 ns
tgov  top Output enable to output - 25 - 30 - 35 - 50 ns
oz lop Chip enable to output High Z - 15 - 20 - 20 - 30 ns
lguoz  'op Output enable to output High Z - 15 - 20 - 20 - 30 ns
Output hold time from addresses,
taxQx  lo first occurrence of CEor OE 0 i 0 i 0 i 0 i ns
tpigv  tpwH RESEI high to output delay - 1.5 - 1.5 - 1.5 - 1.5 us
Key to switching waveforms
V77 Rising input My Falling input Undefined output/ don’t care
Read wavetorm
Irc
Addvesses Adtresses sable
I
acc
CE
— lop —
OF
lom
WE
o)
Quipiits HighZ
aidil
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AC parameters — write cycle WE controlled
G ad 55 A o0 120
Symbol  Symbol  Parameter Min Max [ Min Max | Min Max | Min Max | Unit
tavay twe Write cycle time 55 - 70 - 90 - 120 - ns
tavwL  tas Address setup time 0 - 0 - 0 - 0 - ns
twiax  tan Address hold time 40 - 45 - 45 - 50 - ns
toyvwa  tDs Data setup time 25 - 30 - 45 - 50 - ns
twapx Dl Data hold time 0 - 0 - 0 - 0 - ns

tors Output enable setup time 0 - 0 - 0 - 0 - ns

Output enable hold time: Read 0 - 0 - 0 - 0 - ns

tpeapy  RESEL pin low to read mode 20 - 20 - 20 - 20 - us

trp RESET 500 - [500 - |500 - [500 @ - ns
teawr tcaowr  Read recover time before write 0 - 0 - 0 - 0 - ns
tgwr s CE setup time 0 - 0 - 0 - 0 - ns
twomn  Loa CEhold time 0 - 0 - 0 - 0 - ns
twiwle  twp Write pulse width 35 - 35 - 45 - 50 - ns
twawL  twrh Write pulse width high 20 - 20 - 20 - 20 - ns
twawhl twowhn Programming pulse time Byte 50 - 50 - 50 - 50 - s
twawiz twowie Erase pulse time 0.3 - 0.3 - 0.3 - 0.3 - sec
Write waveform WE controlled

3nd bus cyde -
twe IHIA poling
Adhesses :) 5555h Pogunaties |
- la—
@ [

B \ ~

CE
T e < WHWH o2 ——
WE le— t@ — tWIH_'
— Iny
[ Trogram) [ ™ )—
DITA AOIh \_dta | L p Por
e - tDS
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AC parameters—write cycle 2 CE controlled
G sd 33 Al il 120
Symbol  Symbol  Parameter Min Max [ Min Max | Min Max | Min Max | Unit
tAvAY twe Write cycle time 55 - 70 - 90 - 120 - ns
tAVEL tas Address setup time 0 - 0 - 0 - 0 - ns
tgAX tag Address hold time 40 - 45 - 45 - 50 - ns
tovER tps Data setup time 25 - 30 - 45 - 50 - ns
tH—IDX tDH Data hold time 0 - 0 - 0 - 0 - ns
toRs Output enable setup time 0 - 0 - 0 - 0 - ns

Output enable hold time: Read 0 - 0 - 0 - 0 - ns

tom Output enable hold time:

Toggle and DAIA polling 10 i 10 i 10 i 10 i ns
tGHEL tGHEL Read recover time before write 0 - 0 - 0 - 0 - ns
twim,  tws WE setup time 0 - 0 - 0 - 0 - ns
tH‘IWH tWH W’E hold time 0 - 0 - 0 - 0 - ns
ter tep CE pulse width 35 - 35 - 45 - 50 - ns
e tepa CEpulse width high 20 - 20 - 20 - 20 - ns
twowHi twawhir Programming pulse time 50 - 50 - 50 - 50 - us
twawh2 twawhe Lrase pulse time 0.3 - 0.3 - 0.3 - 0.3 - sec

Write wavetorm 2 CE controlled
IATA pdlling
Adteses W ssssh

— wc —»
WE

I, tors —p| P

- =, \ T
— e f— ——— twewn o2 ———
< — tWS—' [— tﬂH—’ \ /

DATA an — P\ ny N pyy p———

—f I —
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Preliminary information

x 16 mode only

Erase waveform
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Preliminary information

Togale bit waveform

@ T

tom — «—

b H | S|
lop —| |+—
Erase and programming performance
Limits

Parameter Min Brpical Max Unit
Sector erase and verify-1 time (excludes 00h programming prior to erase) _ 1.0 8.0 sec
Byte program time - 55.0 300.0 us
Chip programming time - 14.0 28.0 sec
Frase/ program cycles - - 100,000  cycles




Preliminary information AS29F002
|
Py

AC test conditions

———  Esteonditon 470 200 Unit

100 pF*
P l Output load 1 TTL gate
) Input rise and fall times 5 ns
Ss
*including scope Input pulse levels 0.0-2.0 \%
and jig capacitance —

Input timing measurement reference levels 1.0 v

Output timing measurement reference levels 1.0

Recommended operating conditions

Parameter Syrabol Min Bp Max Unit
Sunply vol Vo +4.5 5.0 +5.5 v
voltage
PPy votag Vg 0 0 0 v
Vi 2.0 - Vot 0.5 v
Input voltage
VIL -0.5 - 0.8 v

Absolute moximum ratings

Parameter Symbol Min Max. Unit
Input voltage (Input or DQ pin) VN -2.0 +7.0 v
Input voltage (A9 pin, OF, RESEI) Vin -2.0 +13.0 v
Power supply voltage Vo -0.5 +5.5 v
Operating temperature Topr -55 +125 °C
Storage temperature (plastic) Tsia —65 +150 °C
Short circuit output current Tour - 200 mA

Stresses greater than those listed under Absolire Maxinuen Rating may cause permanent damage to the device. This is a stress rating only and functional operation
of the device at these or any other conditions outside those indicated in the operational sections of this specification is not implied. Exposure to absolute max-
imum rating conditions for extended periods may affect reliability.
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Latchup tolerance

Parameter Min Max Unit
Input voltage with respect to Vggon A9, OF, and RESET pin -1.0 +13.0 v
Input voltage with respect to Vggon all DQ, address and control pins -1.0 Voct1.0  V
Current -100 +100 mA

Includes all pins except Vo Test conditions: V- = 5.0V one pin at a time.

TSOP pin copacitance

Symbol Parameter Test setup Bp Max Unit
Cn Input capacitance V=0 6 7.5 pF
Cout Output capacitance Vour=0 8.5 12 pF
Cne Control pin capacitance V=0 8 10 uF

PLCC pin copacitance

Symbol Parameter Test setup Bp Max Unit
Cn Input capacitance V=0 6 7.5 pF
Court Output capacitance Vour=0 8.5 12 pF
Cng Control pin capacitance Vin=0 7.5 9 pF

Data retention

Parameter Temp. (°Cy Min Unit
150° 10 years
125° 20 years

Minimum pattern data retention time
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Package dimensions

b 40-pin TSOP

(N0NNN0NANINANANANAN

Y

I

+ _

Nt

32-pin PDIP

Pin 1
A
—Sl¢e— —¥ [«—B l
. ) |
5 1

_Eb e —>|L—b Al
Seating

Plane

4Q-pin TROP

Max
Min (mm)  {mn)
a 1.20
b 0.120 0.134
c 0.30 0.35
d 18.20 18.60
e 19.80 20.20
f 9.8 10.2
g 0.96 1.02
h 0.5
i 0.05 0.15
32-pin
600 il
Min Max
A - 0.180
Al 0.015 -
B 0.045 0.055
b 0.015 0.021
c 0.008 0.012
D - 1.571
E 0.300 0.325
El 0.280 0.295
e 0.100 BSC
eA 0.330 0.370
L 0.110 0.142
o 0° 15°
S - 0.043

Dimensions in inches
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Package dimensions {continued)
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Preliminary information

%

—.

—]1 32 =3
—2 O 313
—]3 30 43
—]4 20 43
—l5 28 43
s 2 E3
—l7 26 (43
—]s . 25 43
—o 32-pin TSOP 2=
w0 23
—ju n =
—]12 21 43
3 Py =]
—u 193
15 18 3
s 7
| ) |
| ! |
Vi \
AN
a
b
(" 4 3 2 1 3 31 30 )
—s (0] 2
—s 28 3
o 27 3
—s 26 3
= 32pin PICC x|
o u (=
—Ju 23 3
I~ 2 =
—i3 21 =3
\_ 4 15 16 17 18 19 20 |
b 4
i T
f S g

32-pin TSOP

min (o) max (rem)
a 1.20
b 0.25
c 0.5 0.7
d 0.1 0.21
c 18.30 18.50
f 19.80 20.20
g 7.90 8.10
h 0.95 1.05
i 0.05 0.15
i 0.50
32-pin PICC
typical (inch)
a 0.49
b 045
c 0.59
d 0.55
e 0.51
f 0.09
g 0.14
h 0.11
i 041
j 0.004
JEDEC outline MS-016 AE
Body size 0.450in. x 0.550 in.
Package thickness ~ 0.110 in.
Board standoff 0.020 in. (min)
Lead pitch 0.050 in.

Coplanarity

0.004 in. (max)
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ASZ9F002 ordering codes

-

AS29F002

Package \ Access fime 35 ns 10 ns 90 ns i20Gus
AS291002B-70TC AS29T002B-90TC AS29T002B-120TC
ASIOFO02E-55TC AS291002B-70TL AS29T002B-90TL AS29T002B-120TL
TSOR 10x20 mm, 40-pin
AS29R002T70TC AS29T002TF90TC AS29T002T 120TC
ASORO02ESSTC AS29F002T-70TL AS29T002T90TL AS29T002T 120T1L
AS291002B-701LC AS29T002B-901LC AS29T002B-1201C
ASOF002B-351.C AS291002B-7011 AS29T002B-9011 AS29T002B-12011
PLCC 0.557"%0.457, 32-pin
AS29R002T70LC AS29T002TF90LC AS29T002TF 1201LC
ASOR02ESS1C AS29F002T- 7011 AS29T002TF9011 AS29T002T 12011
AS291002B-70T1C AS29T002B-90T1C AS29T002B-120T1C
AS29F002B-55TIC AS291002B-70T11 AS29T002B-90T11 AS29T002B-120T11

TSOR 8x20 mm, 32-pin

AS29T002T1-55T1C

AS291002T1-70T1C
AS291002T1-70T11

AS29T002T1-90T1C
AS29T002T1-90T1I

AS29T002T1-120T1C
AS29T002T1-120T1L

AS29F002B-70PC AS29T002B-90PC AS29T002B-120PC
AIF02B-55PC AS29F002B-70PL AS29F002B-90PT AS29F002B-120PL
PDIE 600 mil wide, 32-pin
AS29F002T70PC AS29T002T90FC AS29F002TF 120PC
ARIFOOXESSPC AS29F002T70PT AS29F002T90PT AS29F002T 120P1
ASASZ9F002 port numbering system
A9 X 602 X 300X X c
F=5V Devi B(bottor) Addr Package: { f gg-p}n ;Iméé) Temperature range
Hash EEPROM prefix y=3v o ; top) boot block  time M o P C=  Commercial, 0°Cto 70 °C
P gL I= Industrial, -40°Cto 85°C

=25V P = 32-pin PDIP




