PRELIMINARY

Am29BDS643D

64 Megabit (4 M x 16-Bit)
CMOS 1.8 Volt-only Simultaneous Read/Write, Burst Mode Flash Memory

AMD ¢\

DISTINCTIVE CHARACTERISTICS

Single 1.8 volt read, program and erase (1.7 to
1.9 volt)

Multiplexed Data and Address for reduced 1/O
count

— AO-A15 multiplexed as D0-D15

— Addresses are latched with AVD# control inputs
while CE# low

Simultaneous Read/Write operation

— Data can be continuously read from one bank
while executing erase/program functions in other
bank

— Zero latency between read and write operations

Read access times at 54 MHz/40 MHz

— Burst access times of 13.5/20 ns @ 30 pF
at industrial temperature range

— Asynchronous random access times
of 90/90 ns @ 30 pF

— Synchronous random access times
of 106/120 ns @ 30 pF
Burst length
— Continuous linear burst
Power dissipation (typical values, 8 bits
switching, C; = 30 pF)
— Burst Mode Read: 25 mA
— Simultaneous Operation: 40 mA
— Program/Erase: 15 mA
— Standby mode: 0.2 pA

Sector Architecture

— Eight 4 Kword sectors and one hundred
twenty-seven 32 Kword sectors

— Bank A contains the eight 4 Kword sectors and
thirty-one 32 Kword sectors

— Bank B contains ninety-six 32 Kword sectors

Sector Protection

— Software command sector locking

— WP# protects the last two boot sectors
— All sectors locked when Vpp =V

Handshaking feature

— Provides host system with minimum possible
latency by monitoring RDY

Software command set compatible with JEDEC

42 .4 standards

— Backwards compatible with Am29F and Am29LV
families

Minimum 1 million erase cycle guarantee
per sector

20-year data retention at 125°C
— Reliable operation for the life of the system

Embedded Algorithms

— Embedded Erase algorithm automatically
preprograms and erases the entire chip or any
combination of designated sectors

— Embedded Program algorithm automatically
writes and verifies data at specified addresses
Data# Polling and toggle bits

— Provides a software method of detecting
program and erase operation completion

Erase Suspend/Resume

— Suspends an erase operation to read data from,
or program data to, a sector that is not being
erased, then resumes the erase operation

Hardware reset input (RESET#)

— Hardware method to reset the device for reading
array data

CMOS compatible inputs, CMOS compatible

outputs

Low V¢ write inhibit

48-Ball FBGA package

This Data Sheet states AMD’s current technical specifications regarding the Product described herein. This Data
Sheet may be revised by subsequent versions or modifications due to changes in technical specifications.

Publication# 23709 Rev: A Amendment/+3
Issue Date: December 21, 2000

Refer to AMD’s Website (www.amd.com) for the latest information.
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GENERAL DESCRIPTION

The Am29BDS643 is a 64 Mbit, 1.8 Volt-only, simulta-
neous Read/Write, Burst Mode Flash memory device,
organized as 4,194,304 words of 16 bits each. This
device uses a single V¢ of 1.7 to 1.9 V to read, pro-
gram, and erase the memory array. A 12.0-volt Vpp
may be used for faster program performance if desired.
The device can also be programmed in standard
EPROM programmers.

At 40 MHz, the Am29BDS643 provides a burst access
of 20 ns at 30 pF with initial access times of 120 ns at
30 pF. At 54 MHz, the Am29BDS643 provides a burst
access of 13.5 ns at 30 pF with initial access times of
106 ns at 30 pF. The device operates within the indus-
trial temperature range of —40°C to +85°C. The device
is offered in the 48-ball FBGA package.

Simultaneous Read/Write Operations with
Zero Latency

The Simultaneous Read/Write architecture provides
simultaneous operation by dividing the memory
space into two banks. The device can improve overall
system performance by allowing a host system to pro-
gram or erase in one bank, then immediately and si-
multaneously read from the other bank, with zero
latency. This releases the system from waiting for the
completion of program or erase operations.

The device is divided as shown in the following table:

Bank A Sectors Bank B Sectors

Quantity Size Quantity Size
8 4 Kwords
96 32 Kwords
31 32 Kwords

16 Mbits total 48 Mbits total

The device uses Chip Enable (CE#), Write Enable
(WE#), Address Valid (AVD#) and Output Enable
(OE#) to control asynchronous read and write opera-

tions. For burst operations, the device additionally
requires Power Saving (PS), Ready (RDY), and Clock
(CLK). This implementation allows easy interface with
minimal glue logic to a wide range of microproces-
sors/microcontrollers for high performance read opera-
tions.

The device offers complete compatibility with the
JEDEC 42.4 single-power-supply Flash command
set standard. Commands are written to the command
register using standard microprocessor write timings.
Reading data out of the device is similar to reading
from other Flash or EPROM devices.

The host system can detect whether a program or
erase operation is complete by using the device sta-
tus bit DQ7 (Data# Polling) and DQ6/DQ?2 (toggle
bits). After a program or erase cycle has been com-
pleted, the device automatically returns to reading
array data.

The sector erase architecture allows memory sec-
tors to be erased and reprogrammed without affecting
the data contents of other sectors. The device is fully
erased when shipped from the factory.

Hardware data protection measures include a low
V¢ detector that automatically inhibits write opera-
tions during power transitions. The device also offers
three types of data protection at the sector level. The
sector lock/unlock command sequence disables or
re-enables both program and erase operations in any
sector. When at V|, WP# locks the two outermost sec-
tors. Finally, when Vpp is at V,, all sectors are locked.

The device offers two power-saving features. When
addresses have been stable for a specified amount of
time, the device enters the automatic sleep mode.
The system can also place the device into the
standby mode. Power consumption is greatly re-
duced in both modes.

2 Am29BDS643D
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PRODUCT SELECTOR GUIDE

Am29BDS643D
Part Number Synchronous/Burst Asynchronous
. 9A 9B . 9A,
Speed Option (40 MH2) | (54 MH2) Speed Option 9B
Max Initial Access Time, ns (tjacc) 120 106 |Max Access Time, ns (tacc) 90
Vee=1.7-1.9V |Max Burst Access Time, ns (tgacc) 20 13.5 |Max CE# Access, ns (tcg) 90
Max OE# Access, ns (to) 20 20 Max OE# Access, ns (tog) 35
BLOCK DIAGRAM
Vee —»
VSS —_— PS
A/DQO-A/DQ15
RDY
Buffer RDY | PS Buffer |
A
_ Erase Voltage | Input/Output
> Generator Buffers
A ? N
WE# —> State
Control
RESET# —>
Vpp Command Y
Register .| PGM Voltage v
- Generator
Chip Enable > Data
CE# 4 o|  Output Enable Latch
OE# > Logic ’—> u
vY ¥
> Y-Decoder > Y-Gating
Y
Vee Timer 5
Detector o
o -
A - g X-Decoder > Cell Matrix
AVD# —e—»|  Burst Burst 3
State Address <
CLK——> Control Counter
{} A0-A21 -
A/DQO-A/DQ15
Al6-A21
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Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6262053/AM29BDS643D.html

PRELIMINARY AMDZ\

BLOCK DIAGRAM OF
SIMULTANEOUS OPERATION CIRCUIT

Vce > OE#
Vss —p» #

@ Upper Bank Address >

A0-A21

|
A4

Upper Bank

Y-Decoder

A0-A21
DQO-DQ15

p| Latches and Control Logic

X-Decoder
A0-A21
STATE

RESET# —® CONTROL

Status
WE# - & | DQO0-DQ15
COMMAND

CE# —P»
REGISTER
AVD# —P| Control
DQO-DQ15
< X-Decoder g
3 r 9
< &
Q o
3 2
8 s 3
g Lower Bank 85
A0-A21 > @ Lower Bank Address > o :Cg £
> < 3
20

Note: AO-A15 are multiplexed with DQO-DQ15.

Am29BDS643D 5
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CONNECTION DIAGRAM

48-Ball FBGA
Top View, Balls Facing Down

@

A20 AVD# RESET# WP# Al8

@@@@@

GND A/DQ7 A/DQ6 A/DQ13 A/DQ12 A/IDQ3 A/DQ2 A/DQ9 A/DQ8 OE#

A/DQ15 A/DQ14 GND A/DQ5 A/DQ4 AIDQ11A/DQ10 Ve A/DQ1A/DQO

/]
11
/]
I

O O

Special Handling Instructions for FBGA Flash memory devices in FBGA packages may be
Package damaged if exposed to ultrasonic cleaning methods.
The package and/or data integrity may be

Special handling is required for Flash Memory products compromised if the package body is exposed to

in FBGA packages. temperatures above 150°C for prolonged periods of
time.
6 Am29BDS643D

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6262053/AM29BDS643D.html

PRELIMINARY

AMDZ

INPUT/OUTPUT DESCRIPTIONS

Al6-A21

A/DQO—
ADQ15

CE#

OE#

CLK

AVD#

Address Inputs
Multiplexed Address/Data input/output

Chip Enable Input. Asynchronous
relative to CLK for the Burst mode.

Output Enable Input. Asynchronous
relative to CLK for the Burst mode.

Write Enable Input.

Device Power Supply (1.7 V-1.9 V).
Ground

No Connect; not connected internally

Ready output; indicates the status of
the Burst read. Low = data not valid at
expected time. High = data valid.

The first rising edge of CLK in
conjunction with AVD# low latches
address input and activates burst
mode operation. After the initial word
is output, subsequent rising edges of
CLK increment the internal address
counter. CLK should remain low
during asynchronous access.

Address Valid input. Indicates to
device that the valid address is
present on the address inputs
(address bits AO—A15 are multiplexed,
address bits A16—A21 are address

only).

Low = for asynchronous mode,
indicates valid address; for burst
mode, causes starting address to be
latched on rising edge of CLK.

High = device ignores address inputs

PS

RESET#

WP#

Power Saving input/output

During a read operation, PS indicates
whether or not the data on the outputs
are inverted. Low = data not inverted,;
High = data inverted

Hardware reset input. Low = device
resets and returns to reading array
data

Hardware write protect input. Low =
disables writes to SA133 and SA134

At 12 V, accelerates programming;
automatically places device in unlock
bypass mode. At V, , disables
program and erase functions. Should
be at V4 for all other conditions.

LOGIC SYMBOL

A16-A21 16

A/DQO-
A/DQ15

—>> CLK
CE#
— »| OE#

——» WE#
— »| RESET#

—»| AVD#

PS

RDY

Am29BDS643D
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ORDERING INFORMATION

The order number (Valid Combination) is formed by the following:

Am29BDS643D T 9 A

L

|
"L TEMPERATURE RANGE
|

= Industrial (-40°C to +85°C)

PACKAGE TYPE

WL = 48-Ball Fine-Pitch Grid Array (FBGA)
0.50 mm pitch, 11 x 10 mm package (FDE048)

CLOCK RATE

A = 40 MHz
B = 54 MHz
SPEED

See Product Selector Guide and Valid Combination

Am29BDS643D

64 Megabit (4 M x 16-Bit) CMOS Flash Memory, Simultaneous Read/Write,

T =  Top sector

DEVICE NUMBER/DESCRIPTION

BOOT CODE SECTOR ARCHITECTURE

Burst Mode Flash Memory, 1.8 Volt-only Read, Program, and Erase

Valid Combinations

Valid Combination configuration planned to be supported for this

Valid Combinations

device. Order Number Package Marking
Am29BDS643DTOAWLI N643DTHOAVI
Am29BDS643DTO9BWLI N643DTHOBVI
8 Am29BDS643D
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DEVICE BUS OPERATIONS

This section describes the requirements and use of the
device bus operations, which are initiated through the
internal command register. The command register it-
self does not occupy any addressable memory loca-
tion. The register is composed of latches that store the
commands, along with the address and data informa-
tion needed to execute the command. The contents of

the register serve as inputs to the internal state ma-
chine. The state machine outputs dictate the function of
the device. Table 1 lists the device bus operations, the
inputs and control levels they require, and the resulting
output. The following subsections describe each of
these operations in further detail.

Table 1. Device Bus Operations
Operation CE# OE# WE# | A16-21 | AADQO-15 | RESET# | CLK | AVD#
Asynchronous Read L L H Addr In I/O H L '\__|'
Write L H L Addr In I/0 H L T
Standby (CE#) H X X HIGHZ | HIGH zZ H X X
Hardware Reset X X X HIGHZ | HIGHZ L X X
Burst Read Operations
Load Starting Burst Address L H H AddriIn | Addrin H _r T
Aonce Sustionesoaessnagpromte || w Jwonz | 2 L e ||k
Terminate current Burst read cycle H HIGHZ | HIGH Z H _r
Terminate current Burst read cycle via RESET# X H HIGHZ | HIGH Zz L X X
Igvménua;tset ;:;J;rdez;ggrst read cycle and start L H H HIGH Z 10 H _f_ U

Legend: L = Logic O, H = Logic 1, X = Don’t Care.

Requirements for Asynchronous
Read Operation (Non-Burst)

To read data from the memory array, the system must
first assert a valid address on A/DQO0-A/DQ15 and
A16-A21, while driving AVD# and CE# to V, . WE#
should remain at V. Note that CLK must remain low
for asynchronous read operations. The rising edge of
AVD# latches the address, after which the system can
drive OE# to V| . The data will appear on
A/DQO-A/DQ15. Since the memory array is divided
into two banks, each bank remains enabled for read
access until the command register contents are
altered.

Address access time (tacc) is equal to the delay from
stable addresses to valid output data. The chip enable
access time (tcg) is the delay from the stable
addresses and stable CE# to valid data at the outputs.
The output enable access time (tgg) is the delay from
the falling edge of OE# to valid data at the output.

The internal state machine is set for reading array data
upon device power-up, or after a hardware reset. This

ensures that no spurious alteration of the memory
content occurs during the power transition.

Requirements for Synchronous (Burst)
Read Operation

The device is capable of continuous, sequential (linear)
burst operation. However, when the device first powers
up, it is enabled for asynchronous read operation. The
device will automatically be enabled for burst mode on
the first rising edge on the CLK input, while AVD# is
held low for one clock cycle. Prior to activating the clock
signal, the system should determine how many wait
states are desired for the initial word (tjacc) of each
burst session. The system would then write the Set
Wait Count command sequence (see “Programmable
Wait State”). The system may optionally activate the
PS mode (see “Power Saving Function”) by writing the
Enable PS Mode command sequence at this time, but
note that the PS mode can only be disabled by a hard-
ware reset. (See “Command Definitions” for further
details).

The initial word is output tjzcc after the rising edge of
the first CLK cycle. Subsequent words are output tgacc

Am29BDS643D 9
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after the rising edge of each successive clock cycle,
which automatically increments the internal address
counter. Note that the device has a fixed internal
address boundary that occurs every 64 words,
starting at address 00003Eh. The transition from
the highest address 3FFFFFh to 000000h is also a
boundary crossing. During the time the device is out-
putting the 64th word (address 00003Eh, 00007Eh,
0000BEN, etc.), a two cycle latency occurs before data
appears for the next address (address 00003Fh,
00007Fh, 0000BFh, etc.). The RDY output indicates
this condition to the system by pulsing low. See Figures
18 and 19.

The device will continue to output sequential burst
data, wrapping around to address 000000h after it
reaches the highest addressable memory location,
until the system asserts CE# high, RESET# low, or
AVD# low in conjunction with a new address. See Table
1. The reset command does not terminate the burst
read operation.

If the host system crosses the bank boundary while
reading in burst mode, and the device is not program-
ming or erasing, a two-cycle latency will occur as
described above. If the host system crosses the bank
boundary while the device is programming or erasing,
the device will provide asynchronous read status infor-
mation. The clock will be ignored. After the host has
completed status reads, or the device has completed
the program or erase operation, the host can restart a
burst operation using a new address and AVD# pulse.

If the clock frequency is less than 6 MHz during a burst
mode operation, additional latencies will occur. RDY
indicates the length of the latency by pulsing low.

Programmable Wait State

The programmable wait state feature indicates to the
device the number of additional clock cycles that must
elapse after AVD# is driven active before data will be
available. Upon power up, the device defaults to the
maximum of seven total cycles. The total number of
wait states is programmable from four to seven cycles.
See Figure 20.

Handshaking

The handshaking feature allows the host system to
simply monitor the RDY signal from the device to deter-
mine when the initial word of burst data is ready to be
read. The host system should use the wait state
command sequence to set the number of wait states for
optimal burst mode operation (00h for 40 MHz clock
and 01h for 54 MHz clock. The initial word of burst data
is indicated by the rising edge of RDY after OE# goes
low.

The presence of the handshaking feature may be veri-
fied by writing the autoselect command sequence to
the device. See “Autoselect Command Sequence” for
details.

Power Saving Function

The Power Save function reduces the amount of
switching on the data output bus by changing the
minimum number of bits possible, thereby reducing
power consumption. This function is active only during
burst mode operations.

The device compares the word previously output to the
system with the new word to be output. If the number of
bits to be switched is 0-8 (less than half the bus width),
the device simply outputs the new word on the data
bus. If, however, the number of bits that must be
switched is 9 or higher, the data is inverted before being
output on the data bus. This effectively limits the
maximum number of bits that are switched for any
given read cycle to eight. The device indicates to the
system whether or not the data is inverted via the PS
(power saving) output. If the word on the data bus is not
inverted, PS = V,; if the word on the data bus is
inverted, PS =V .

During initial power up the PS function is disabled. To
enable the PS function, the system must write the
Enable PS command sequence to the flash device (see
the Command Definitions table).

When the PS function is enabled, one additional clock
cycle is inserted during the initial and second access of
a burst sequence. See Figure 19. The RDY output indi-
cates this condition to the system.

The device is also capable of receiving inverted data
during program operations. The host system must indi-
cate to the device via the PS input whether or not the
program data is inverted. PS must be driven to V for
inverted data, or to V|_for non-inverted data.

To disable the PS function, the system must hardware
reset the device (drive the RESET# input low).

Simultaneous Read/Write Operations with
Zero Latency

This device is capable of reading data from one bank
of memory while programming or erasing in the other
bank of memory. An erase operation may also be sus-
pended to read from or program to another location
within the same bank (except the sector being
erased). Figure 21 shows how read and write cycles
may be initiated for simultaneous operation with zero
latency. Refer to the DC Characteristics table for
read-while-program and read-while-erase current
specifications.

Writing Commands/Command Sequences

The device has inputs/outputs that accept both ad-
dress and data information. To write a command or
command sequence (which includes programming
data to the device and erasing sectors of memory), the
system must drive CLK, AvD# and CE# to V,, and
OE# to V|4 when providing an address to the device,

10 Am29BDS643D
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and drive CLK, WE# and CE# to V|, and OE# to V.
when writing commands or data.

The device features an Unlock Bypass mode to facili-
tate faster programming. Once the device enters the
Unlock Bypass mode, only two write cycles are re-
quired to program a word, instead of four.

An erase operation can erase one sector, multiple sec-
tors, or the entire device. Table 2 indicates the address
space that each sector occupies. The device address
space is divided into two banks: Bank A contains the
boot/parameter sectors, and Bank B contains the
larger, code sectors of uniform size. A “bank address”
is the address bits required to uniquely select a bank.
Similarly, a “sector address” is the address bits re-
quired to uniquely select a sector.

Icco in the DC Characteristics table represents the ac-
tive current specification for the write mode. The AC
Characteristics section contains timing specification
tables and timing diagrams for write operations.

Accelerated Program Operation

The device offers accelerated program operations
through the Vpp input. This function is primarily in-
tended to allow faster manufacturing throughput at the
factory. If the system asserts V|p on this input, the de-
vice automatically enters the aforementioned Unlock
Bypass mode, temporarily unprotects any protected
sectors, and uses the higher voltage on the input to re-
duce the time required for program operations. The
system would use a two-cycle program command se-
guence as required by the Unlock Bypass mode.
Removing V|p from the Vpp input returns the device to
normal operation.

Autoselect Functions

If the system writes the autoselect command se-
guence, the device enters the autoselect mode. The
system can then read autoselect codes from the inter-
nal register (which is separate from the memory array)
on DQ7-DQO. Standard read cycle timings apply in
this mode. Refer to the Autoselect Functions and Au-
toselect Command Sequence sections for more
information.

Standby Mode

When the system is not reading or writing to the de-
vice, it can place the device in the standby mode. In
this mode, current consumption is greatly reduced,
and the outputs are placed in the high impedance
state, independent of the OE# input.

The device enters the CMOS standby mode when the
CE# and RESET# inputs are both held at Vo £ 0.2 V.
The device requires standard access time (tcg) for
read access when the device is in either of these
standby modes, before it is ready to read data.

If the device is deselected during erasure or program-
ming, the device draws active current until the
operation is completed.

Ilccs in the DC Characteristics table represents the
standby current specification.

Automatic Sleep Mode

The automatic sleep mode minimizes Flash device en-
ergy consumption. The device automatically enables
this mode when addresses remain stable for tacc +
60 ns. The automatic sleep mode is independent of
the CE#, WE#, and OE# control signals. Standard ad-
dress access timings provide new data when
addresses are changed. While in sleep mode, output
data is latched and always available to the system.
Ilcca in the DC Characteristics table represents the
automatic sleep mode current specification.

RESET#: Hardware Reset Input

The RESET# input provides a hardware method of re-
setting the device to reading array data. When
RESET# is driven low for at least a period of tgp the
device immediately terminates any operation in
progress, tristates all outputs, and ignores all
read/write commands for the duration of the RESET#
pulse. The device also resets the internal state ma-
chine to reading array data. The operation that was
interrupted should be reinitiated once the device is
ready to accept another command sequence, to en-
sure data integrity.

Current is reduced for the duration of the RESET#
pulse. When RESET# is held at Vgg+0.2 V, the device
draws CMOS standby current (Iccy4). If RESET# is
held at V| but not within Vg5+0.2 V, the standby cur-
rent will be greater.

RESET# may be tied to the system reset circuitry. A
system reset would thus also reset the Flash memory,
enabling the system to read the boot-up firmware from
the Flash memory.

If RESET# is asserted during a program or erase op-
eration, the device requires a time of tgeapy (during
Embedded Algorithms) before the device is ready to
read data again. If RESET# is asserted when a pro-
gram or erase operation is not executing, the reset
operation is completed within a time of tggapy (nOt
during Embedded Algorithms). The system can read
data tzy after RESET# returns to V.

Refer to the AC Characteristics tables for RESET# pa-
rameters and to Figure 12 for the timing diagram.

Output Disable Mode

When the OE# input is at V|, output from the device is
disabled. The outputs are placed in the high
impedance state.
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Hardware Data Protection

The command sequence requirement of unlock cycles
for programming or erasing provides data protection
against inadvertent writes (refer to Table 4 for com-
mand definitions).

The device offers three types of data protection at the
sector level:

m The sector lock/unlock command sequence dis-
ables or re-enables both program and erase opera-
tions in any sector.

m When WP# is at V||, the two outermost sectors are
locked.

m When Vpp is at V), all sectors are locked.

The following hardware data protection measures pre-
vent accidental erasure or programming, which might
otherwise be caused by spurious system level signals
during V¢ power-up and power-down transitions, or
from system noise.

Low V¢ Write Inhibit

When V¢ is less than V| ko, the device does not ac-
cept any write cycles. This protects data during Ve
power-up and power-down. The command register
and all internal program/erase circuits are disabled,
and the device resets to reading array data. Subse-
quent writes are ignored until V¢ is greater than
V| ko- The system must provide the proper signals to
the control inputs to prevent unintentional writes when
Vcc is greater than V| ko.

Write Pulse “Glitch” Protection

Noise pulses of less than 5 ns (typical) on OE#, CE#
or WE# do not initiate a write cycle.

Logical Inhibit

Write cycles are inhibited by holding any one of OE# =
V|, CE# = V| or WE# = V|4. To initiate a write cycle,
CE# and WE# must be a logical zero while OE# is a
logical one.
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Table 2. Sector Address Table

Sector Sector Size (x16) Address Range
SAO0 32 Kwords 000000h—007FFFh
SA1 32 Kwords 008000h—00FFFFh
SA2 32 Kwords 010000h—017FFFh
SA3 32 Kwords 018000h—01FFFFh
SA4 32 Kwords 020000h—027FFFh
SA5 32 Kwords 028000h—02FFFFh
SA6 32 Kwords 030000h—037FFFh
SA7 32 Kwords 038000h—03FFFFh
SA8 32 Kwords 040000h—047FFFh
SA9 32 Kwords 048000h—04FFFFh
SA10 32 Kwords 050000h—057FFFh
SAll 32 Kwords 058000h—O05FFFFh
SA12 32 Kwords 060000h—067FFFh
SA13 32 Kwords 068000h—06FFFFh

m SAl4 32 Kwords 070000h—077FFFh
E SA15 32 Kwords 078000h—07FFFFh
@ SA16 32 Kwords 080000h—087FFFh

SA17 32 Kwords 088000h—08FFFFh
SA18 32 Kwords 090000h—097FFFh
SA19 32 Kwords 098000h—09FFFFh
SA20 32 Kwords 0AO0000h—O0A7FFFh
SA21 32 Kwords 0A8000h—O0AFFFFh
SA22 32 Kwords 0B0000h—O0B7FFFh
SA23 32 Kwords 0B8000h—O0BFFFFh
SA24 32 Kwords 0C0000h—O0C7FFFh
SA25 32 Kwords 0C8000h—O0CFFFFh
SA26 32 Kwords 0D0000h—O0D7FFFh
SA27 32 Kwords 0D8000h—ODFFFFh
SA28 32 Kwords OEO00Oh—OE7FFFh
SA29 32 Kwords 0E8000h—O0EFFFFh
SA30 32 Kwords OF0000h—OF7FFFh
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Table 2. Sector Address Table (Continued)

Sector Sector Size (x16) Address Range
SA31 32 Kwords 0F8000h—OFFFFFh
SA32 32 Kwords 100000h—107FFFh
SA33 32 Kwords 108000h—10FFFFh
SA34 32 Kwords 110000h—117FFFh
SA35 32 Kwords 118000h—11FFFFh
SA36 32 Kwords 120000h—127FFFh
SA37 32 Kwords 128000h—12FFFFh
SA38 32 Kwords 130000h—137FFFh
SA39 32 Kwords 138000h—13FFFFh
SA40 32 Kwords 140000h—147FFFh
SA41 32 Kwords 148000h—14FFFFh
SA42 32 Kwords 150000h—157FFFh
SA43 32 Kwords 158000h—15FFFFh
SA44 32 Kwords 160000h—167FFFh
SA45 32 Kwords 168000h—16FFFFh
SA46 32 Kwords 170000h—177FFFh
SA47 32 Kwords 178000h—17FFFFh
SA48 32 Kwords 180000h-187FFFh
SA49 32 Kwords 188000h—18FFFFh
SA50 32 Kwords 190000h—197FFFh
© SA51 32 Kwords 198000h—19FFFFh
§ SA52 32 Kwords 1A0000h—-1A7FFFh
SA53 32 Kwords 1A8000h—-1AFFFFh
SA54 32 Kwords 1B0000h-1B7FFFh
SA55 32 Kwords 1B8000h—-1BFFFFh
SA56 32 Kwords 1C0000h-1C7FFFh
SA57 32 Kwords 1C8000h—1CFFFFh
SA58 32 Kwords 1D0000h-1D7FFFh
SA59 32 Kwords 1D8000h—1DFFFFh
SA60 32 Kwords 1E0000h—-1E7FFFh
SA61 32 Kwords 1E8000h—-1EFFFFh
SA62 32 Kwords 1F0000h-1F7FFFh
SA63 32 Kwords 1F8000h—1FFFFFh
SA64 32 Kwords 200000h—207FFFh
SA65 32 Kwords 208000h—20FFFFh
SA66 32 Kwords 210000h—-217FFFh
SA67 32 Kwords 218000h—21FFFFh
SA68 32 Kwords 220000h—227FFFh
SA69 32 Kwords 228000h—22FFFFh
SA70 32 Kwords 230000h-237FFFh
SA71 32 Kwords 238000h—23FFFFh
SA72 32 Kwords 240000h—247FFFh
14 Am29BDS643D
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Table 2. Sector Address Table (Continued)

Sector Sector Size (x16) Address Range
SA73 32 Kwords 248000h—24FFFFh
SA74 32 Kwords 250000h—-257FFFh
SA75 32 Kwords 258000h—25FFFFh
SA76 32 Kwords 260000h—267FFFh
SA77 32 Kwords 268000h—26FFFFh
SA78 32 Kwords 270000h—-277FFFh
SA79 32 Kwords 278000h—27FFFFh
SA80 32 Kwords 280000h—287FFFh
SA81 32 Kwords 288000h—28FFFFh
SA82 32 Kwords 290000h—297FFFh
0 SA83 32 Kwords 298000h—29FFFFh
‘céu SA84 32 Kwords 2A0000h—2A7FFFh
o SA85 32 Kwords 2A8000h—2AFFFFh
SA86 32 Kwords 2B0000h—2B7FFFh
SA87 32 Kwords 2B8000h—2BFFFFh
SA88 32 Kwords 2C0000h—2C7FFFh
SA89 32 Kwords 2C8000h—2CFFFFh
SA90 32 Kwords 2D0000h—2D7FFFh
SA91 32 Kwords 2D8000h—2DFFFFh
SA92 32 Kwords 2E0000h—2E7FFFh
SA93 32 Kwords 2E8000h—2EFFFFh
SA94 32 Kwords 2F0000h—2F7FFFh
SA95 32 Kwords 2F8000h—2FFFFFh
SA96 32K words 300000h—-307FFFh
SA97 32K words 308000h—30FFFFh
SA98 32K words 310000h—-317FFFh
SA99 32K words 318000h—-31FFFFh
SA100 32K words 320000h—-327FFFh
SA101 32K words 328000h—32FFFFh
SA102 32K words 330000h—-337FFFh
SA103 32K words 338000h—33FFFFh
i SA104 32K words 340000h—-347FFFh
g SA105 32K words 348000h—34FFFFh
SA106 32K words 350000n—-357FFFh
SA107 32K words 358000h—35FFFFh
SA108 32K words 360000h—-367FFFh
SA109 32K words 368000h—36FFFFh
SA110 32K words 370000h—-377FFFh
SA111 32K words 378000h—37FFFFh
SA112 32K words 380000h—387FFFh
SA113 32K words 388000h—38FFFFh
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Table 2. Sector Address Table (Continued)

Sector Sector Size (x16) Address Range
SA114 32K words 390000h—-397FFFh
SA115 32K words 398000h—-39FFFFh
SA116 32K words 3A0000h—3A7FFFh
SA117 32K words 3A8000h—3AFFFFh
SA118 32K words 3B0000h—3B7FFFh
SA119 32K words 3B8000h—3BFFFFh
SA120 32K words 3C0000h—-3C7FFFh
SA121 32K words 3C8000h—3CFFFFh
SA122 32K words 3D0000h—-3D7FFFh
< SA123 32K words 3D8000h—3DFFFFh
E SA124 32K words 3E0000h—3E7FFFh
@ SA125 32K words 3E8000h—3EFFFFh
SA126 32K words 3F0000h—3F7FFFh
SA127 4K words 3F8000h—3F8FFFh
SA128 4K words 3F9000h—-3F9FFFh
SA129 4K words 3FA000h—-3FAFFFh
SA130 4K words 3FBO00h-3FBFFFh
SA131 4K words 3FC000h—3FCFFFh
SA132 4K words 3FD000h—3FDFFFh
SA133 4K words 3FEO00h—3FEFFFh
SA134 4K words 3FFO00h—3FFFFFh
16 Am29BDS643D
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COMMAND DEFINITIONS

Writing specific address and data commands or
sequences into the command register initiates device
operations. Table 4 defines the valid register command
sequences. Writing incorrect address and data
values or writing them in the improper sequence
resets the device to reading array data.

All addresses are latched on the rising edge of AVD#.
All data is latched on the rising edge of WE#. Refer to
the AC Characteristics section for timing diagrams.

Reading Array Data

The device is automatically set to reading array data
after device power-up. No commands are required to
retrieve data in asynchronous mode. Each bank is
ready to read array data after completing an Embedded
Program or Embedded Erase algorithm.

After the device accepts an Erase Suspend command,
the corresponding bank enters the erase-sus-
pend-read mode, after which the system can read data
from any non-erase-suspended sector within the same
bank. After completing a programming operation in the
Erase Suspend mode, the system may once again
read array data with the same exception. See the Erase
Suspend/Erase Resume Commands section for more
information.

The system must issue the reset command to return a
bank to the read (or erase-suspend-read) mode if DQ5
goes high during an active program or erase operation,
or if the bank is in the autoselect mode. See the next
section, Reset Command, for more information.

See also Requirements for Asynchronous
Read Operation (Non-Burst) and Requirements for
Synchronous (Burst) Read Operation in the Device
Bus Operations section for more information. The
Asynchronous Read and Synchronous/Burst Read
tables provide the read parameters, and Figures 9 and
11 show the timings.

Set Wait State Command Sequence

The wait state command sequence instructs the device
to set a particular number of clock cycles for the initial
access in burst mode. The number of wait states that
should be programmed into the device is directly
related to the clock frequency. The first two cycles of
the command sequence are for unlock purposes. On
the third cycle, the system should write COh to the
address associated with the intended wait state setting
(see Table 3). Address bits A12 and A13 determine the
setting.

Table 3. Third Cycle Address/Data

Total Initial
Access

Address Al13 | Al12 Cycles Data
000555h 0 0 4
001555h 0 1 5

COh
002555h 1 0 6
003555h 1 1 7

Upon power up, the device defaults to the maximum
seven cycle wait state setting (see Figure 20). It is rec-
ommended that the wait state command sequence be
written, even if the default wait state value is desired, to
ensure the device is set as expected. A hardware reset
will set the wait state to the default setting.

Handshaking

The host system should set the wait states to 00h for a
clock frequency of 40 MHz or to 01h for a clock fre-
quency of 54 MHz.

Enable PS (Power Saving) Mode
Command Sequence

The Enable PS (Power Saving) Mode command
sequence is required to set the device to the PS mode.
On power up, the Power Saving mode is disabled. The
command sequence consists of two unlock cycles fol-
lowed by a command cycle in which the address and
data should 555h/70h, respectively. The PS mode
remains enabled until the device is hardware reset
(either device is powered down or RESET# is asserted
low).

Sector Lock/Unlock Command Sequence

The sector lock/unlock command sequence allows the
system to determine which sectors are protected from
accidental writes. When the device is first powered up,
all sectors are locked. To unlock a sector, the system
must write the sector lock/unlock command sequence.
Two cycles are first written: addresses are don't care
and data is 60h. During the third cycle, the sector
address (SLA) and unlock command (60h) is written,
while specifying with address A6 whether that sector
should be locked (A6 = V, ) or unlocked (A6 = V).
After the third cycle, the system can continue to lock or
unlock additional cycles, or exit the sequence by writing
FOh (reset command).

Note that the last two outermost boot sectors can be
locked by taking the WP# signal to V, . Also, if Vpp is at
V,_ all sectors are locked; if the Vpp input is at Vpp all
sectors are unlocked.
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Reset Command

Writing the reset command resets the banks to the
read or erase-suspend-read mode. Address bits are
don't cares for this command.

The reset command may be written between the
sequence cycles in an erase command sequence
before erasing begins. This resets the bank to which
the system was writing to the read mode. Once erasure
begins, however, the device ignores reset commands
until the operation is complete.

The reset command may be written between the
sequence cycles in a program command sequence
before programming begins. This resets the bank to
which the system was writing to the read mode. If the
program command sequence is written to a bank that
is in the Erase Suspend mode, writing the reset
command returns that bank to the erase-suspend-read
mode. Once programming begins, however, the device
ignores reset commands until the operation is com-
plete.

The reset command may be written between the
sequence cycles in an autoselect command sequence.
Once in the autoselect mode, the reset command must
be written to return to the read mode. If a bank entered
the autoselect mode while in the Erase Suspend mode,
writing the reset command returns that bank to the
erase-suspend-read mode.

If DQ5 goes high during a program or erase operation,
writing the reset command returns the banks to the
read mode (or erase-suspend-read mode if that bank
was in Erase Suspend).

Autoselect Command Sequence

The autoselect command sequence allows the host
system to access the manufacturer and device codes,
and determine whether or not a sector is protected.
Table 4 shows the address and data requirements. The
autoselect command sequence may be written to an
address within a bank that is either in the read or
erase-suspend-read mode. The autoselect command
may not be written while the device is actively program-
ming or erasing in the other bank.

The autoselect command sequence is initiated by first
writing two unlock cycles. This is followed by a third
write cycle that contains the bank address and the
autoselect command. The bank then enters the
autoselect mode. The system may read at any address
within the same bank any number of times without ini-
tiating another autoselect command sequence. The fol-
lowing table describes the address requirements for
the various autoselect functions, and the resulting data.
BA represents the bank address, and SA represents

the sector address. The device ID is read in three
cycles.

Description Address Read Data
Manufacturer ID (BA) + 00h 0001h
Device ID, Word 1 (BA) + 01h 227Eh
Device ID, Word 2 (BA) + OEh 2202h
Device ID, Word 3 (BA) + OFh 2200h
Sector Block 0001 (locked),
Lock/Unlock (SA) +02h 0000 (unlocked)
Handshaking
Enabled (BA) + 03h 40h

The system must write the reset command to return to
the read mode (or erase-suspend-read mode if the
bank was previously in Erase Suspend).

Program Command Sequence

Programming is a four-bus-cycle operation. The
program command sequence is initiated by writing two
unlock write cycles, followed by the program set-up
command. The program address and data are written
next, which in turn initiate the Embedded Program
algorithm. The system is not required to provide further
controls or timings. The device automatically provides
internally generated program pulses and verifies the
programmed cell margin. Table 4 shows the address
and data requirements for the program command
sequence.

When the Embedded Program algorithm is complete,
that bank then returns to the read mode and addresses
are no longer latched. The system can determine the
status of the program operation by monitoring DQ7 or
DQ6/DQ?2. Refer to the Write Operation Status section
for information on these status bits.

Any commands written to the device during the
Embedded Program Algorithm are ignored. Note that a
hardware reset immediately terminates the program
operation. The program command sequence should be
reinitiated once that bank has returned to the read
mode, to ensure data integrity.

Programming is allowed in any sequence and across
sector boundaries. A bit cannot be programmed
from“0”backtoa“l.” Attempting to do so may cause
that bank to set DQ5 = 1, or cause the DQ7 and DQ6
status bit to indicate the operation was successful.
However, a succeeding read will show that the data is
still “0.” Only erase operations can convert a “0” to a
’E

Unlock Bypass Command Sequence

The unlock bypass feature allows the system to prima-
rily program to a bank faster than using the standard
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program command sequence. The unlock bypass
command sequence is initiated by first writing two
unlock cycles. This is followed by a third write cycle
containing the unlock bypass command, 20h. That
bank then enters the unlock bypass mode. A two-cycle
unlock bypass program command sequence is all that
is required to program in this mode. The first cycle in
this sequence contains the unlock bypass program
command, AOh; the second cycle contains the program
address and data. Additional data is programmed in
the same manner. This mode dispenses with the initial
two unlock cycles required in the standard program
command sequence, resulting in faster total program-
ming time. The host system may also initiate the chip
erase and sector erase sequences in the unlock
bypass mode. The erase command sequences are four
cycles in length instead of six cycles. Table 4 shows the
requirements for the unlock bypass command
sequences.

During the unlock bypass mode, only the Unlock
Bypass Program and Unlock Bypass Reset commands
are valid. To exit the unlock bypass mode, the system
must issue the two-cycle unlock bypass reset
command sequence. The first cycle must contain the
bank address and the data 90h. The second cycle
need only contain the data 00h. The bank then returns
to the read mode.

The device offers accelerated program operations
through the Vpp input. When the system asserts Vpp
on this input, the device automatically enters the
Unlock Bypass mode. The system may then write the
two-cycle Unlock Bypass program command
sequence. The device uses the higher voltage on the
Vpp input to accelerate the operation. Note that sectors
must be unlocked using the Sector Lock/Unlock
command sequence prior to raising Vpp to V|p.

Figure 1 illustrates the algorithm for the program oper-
ation. Refer to the Erase/Program Operations table in
the AC Characteristics section for parameters, and
Figure 13 for timing diagrams.

START

|

Write Program
Command Sequence

|

Data Poll
Embedded from System
Program
algorithm
in progress

Verify Data?

Increment Address Last Address?

Programming
Completed

Note: See Table 4 for program command sequence.

Figure 1. Program Operation

Chip Erase Command Sequence

Chip erase is a six bus cycle operation. The chip erase
command sequence is initiated by writing two unlock
cycles, followed by a set-up command. Two additional
unlock write cycles are then followed by the chip erase
command, which in turn invokes the Embedded Erase
algorithm. The device does not require the system to
preprogram prior to erase. The Embedded Erase algo-
rithm automatically preprograms and verifies the entire
memory for an all zero data pattern prior to electrical
erase. The system is not required to provide any con-
trols or timings during these operations. Table 4 shows
the address and data requirements for the chip erase
command sequence.

When the Embedded Erase algorithm is complete,
that bank returns to the read mode and addresses are
no longer latched. The system can determine the sta-
tus of the erase operation by using DQ7 or DQ6/DQ?2.
Refer to the Write Operation Status section for infor-
mation on these status bits.

Am29BDS643D 19

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6262053/AM29BDS643D.html

AMDZ

PRELIMINARY

Any commands written during the chip erase operation
are ignored. However, note that a hardware reset
immediately terminates the erase operation. If that
occurs, the chip erase command sequence should be
reinitiated once that bank has returned to reading array
data, to ensure data integrity.

The host system may also initiate the chip erase
command sequence while the device is in the unlock
bypass mode. The command sequence is two cycles
cycles in length instead of six cycles. See Table 4 for
details on the unlock bypass command sequences.

Figure 2 illustrates the algorithm for the erase opera-
tion. Refer to the Erase/Program Operations table in
the AC Characteristics section for parameters, and
Figure 14 section for timing diagrams.

Sector Erase Command Sequence

Sector erase is a six bus cycle operation. The sector
erase command sequence is initiated by writing two
unlock cycles, followed by a set-up command. Two
additional unlock cycles are written, and are then fol-
lowed by the address of the sector to be erased, and
the sector erase command. Table 4 shows the address
and data requirements for the sector erase command
sequence.

The device does not require the system to preprogram
prior to erase. The Embedded Erase algorithm auto-
matically programs and verifies the entire memory for
an all zero data pattern prior to electrical erase. The
system is not required to provide any controls or
timings during these operations.

After the command sequence is written, a sector erase
time-out of no less than 50 us occurs. During the
time-out period, additional sector addresses and sector
erase commands may be written. Loading the sector
erase buffer may be done in any sequence, and the
number of sectors may be from one sector to all sec-
tors. The time between these additional cycles must be
less than 50 us, otherwise erasure may begin. Any
sector erase address and command following the
exceeded time-out may or may not be accepted. It is
recommended that processor interrupts be disabled
during this time to ensure all commands are accepted.
The interrupts can be re-enabled after the last Sector
Erase command is written. Any command other than
Sector Erase or Erase Suspend during the time-out
period resets that bank to the read mode. The
system must rewrite the command sequence and any
additional addresses and commands.

The system can monitor DQ3 to determine if the sec-
tor erase timer has timed out (See the section on DQ3:
Sector Erase Timer.). The time-out begins from the ris-
ing edge of the final WE# pulse in the command
sequence.

When the Embedded Erase algorithm is complete, the
bank returns to reading array data and addresses are
no longer latched. Note that while the Embedded Erase
operation is in progress, the system can read data from
the non-erasing bank. The system can determine the
status of the erase operation by reading DQ7 or DQ6/
DQ?2 in the erasing bank. Refer to the Write Operation
Status section for information on these status bits.

Once the sector erase operation has begun, only the
Erase Suspend command is valid. All other commands
are ignored. However, note that a hardware reset
immediately terminates the erase operation. If that
occurs, the sector erase command sequence should
be reinitiated once that bank has returned to reading
array data, to ensure data integrity.

The host system may also initiate the sector erase
command sequence while the device is in the unlock
bypass mode. The command sequence is four cycles
cycles in length instead of six cycles.

Figure 2 illustrates the algorithm for the erase opera-
tion. Refer to the Erase/Program Operations table in
the AC Characteristics section for parameters, and
Figure 14 section for timing diagrams.

Erase Suspend/Erase Resume
Commands

The Erase Suspend command, BOh, allows the sys-
tem to interrupt a sector erase operation and then read
data from, or program data to, any sector not selected
for erasure. The bank address is required when writing
this command. This command is valid only during the
sector erase operation, including the minimum 50 ps
time-out period during the sector erase command se-
guence. The Erase Suspend command is ignored if
written during the chip erase operation or Embedded
Program algorithm.

When the Erase Suspend command is written during
the sector erase operation, the device requires a
maximum of 20 ps to suspend the erase operation.
However, when the Erase Suspend command is written
during the sector erase time-out, the device immedi-
ately terminates the time-out period and suspends the
erase operation.

After the erase operation has been suspended, the
bank enters the erase-suspend-read mode. The
system can read data from or program data to any
sector not selected for erasure. (The device “erase sus-
pends” all sectors selected for erasure.) Reading at any
address within erase-suspended sectors produces
status information on DQ7-DQO0. The system can use
DQ7, or DQ6 and DQ2 together, to determine if a
sector is actively erasing or is erase-suspended. Refer
to the Write Operation Status section for information on
these status bits.
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After an erase-suspended program operation is com-
plete, the bank returns to the erase-suspend-read
mode. The system can determine the status of the
program operation using the DQ7 or DQ6 status bits, START
just as in the standard program operation. Refer to the
Write Operation Status section for more information.

In the erase-suspend-read mode, the system can also Write Erase

issue the autoselect command sequence. Refer to the Command Sequence
Autoselect Functions and Autoselect Command
Sequence sections for details. —

To resume the sector erase operation, the system must
. - Data Poll

write the Erase Resume command. The bank address > from System

of the erase-suspended bank is required when writing Embedded

this command. Further writes of the Resume command Erase

are ignored. Another Erase Suspend command can be algorithm

written after the chip has resumed erasing. No In progress
Yes

Erasure Completed

Notes:
1. See Table 4 for erase command sequence.

2. See the section on DQ3 for information on the sector
erase timer.

Figure 2. Erase Operation
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Command Definitions

Table 4. Command Definitions

® Bus Cycles (Notes 2-5)
Command Sequence i First Second Third Fourth Fifth Sixth
(Note 1) O | Addr |Data |Addr pata | Addr Data |Addr Data Addr Data Addr Data

Asynchronous Read (Note 6) 1| RA | RD
Reset (Note 7) 1 | XXX | FO

%\ Manufacturer ID 4 | 555 | AA | 2AA | 55 |[(BA)555| 90 |(BA)X00 0001

g Device ID 6 | 555 | AA | 2AA | 55 |(BA)555| 90 |(BA)X01 227E (>l<30AE) 2202 (>l(30AF) 2200

% Sector Lock Verify (Note 9) 4| 555 | AA | 2AA | 55 |(SA)555| 90 |(SA)X02|0000 | 0001

§ Handshaking (Note 10) 4| 555 | AA | 2AA | 55 |(BA)S55| 90 |(BA)X03| 0040
Program 4 | 555 | AA | 2AA | 55 555 A0 PA Data
Unlock Bypass 3| 555 | AA | 2AA | 55 555 20
Unlock Bypass Program (Note 11) 2 | XXX | A0 PA PD
Unlock Bypass Sector Erase (Note 11)| 2 | XXX | 80 SA 30
Unlock Bypass Chip Erase (Note 11) 2 [ XXX'| 80 | XXX | 10
Unlock Bypass Reset (Note 12) 2 | BA 90 | XXX | 00
Chip Erase 6 | 555 | AA | 2AA | 55 555 80 555 AA 2AA | 55 555 10
Sector Erase 6 | 555 | AA | 2AA | 55 555 80 555 AA 2AA | 55 SA 30
Erase Suspend (Note 13) 1| BA BO
Erase Resume (Note 14) 1| BA 30
Sector Lock/Unlock 3 | XXX | 60 | XXX | 60 SLA 60
Set Wait Count (Note 15) 3| 555 | AA | 2AA | 55 |(WS)555| CO
Enable PS Mode 3| 555 | AA | 2AA | 55 555 70

Legend:

X =Don't care

RA = Address of the memory location to be read.

RD = Data read from location RA during read operation.

PA = Address of the memory location to be programmed. Addresses
latch on the falling edge of the WE# or CE# pulse, whichever happens
later.

PD = Data to be programmed at location PA. Data latches on the rising
edge of WE# or CE# pulse, whichever happens first.

SA = Address of the sector to be verified (in autoselect mode) or
erased. Address bits A21-A12 uniquely select any sector.

BA = Address of the bank (A21, A20) that is being switched to
autoselect mode, is in bypass mode, or is being erased.

SLA = Address of the sector to be locked. Set sector address (SA) and
either A6 = 1 for unlocked or A6 = 0 for locked.

WS = Number of wait states defined by A12, A13.

Notes:
1. See Table 1 for description of bus operations.

2. All values are in hexadecimal.
3. Except for the read cycle and the fourth cycle of the autoselect
command sequence, all bus cycles are write cycles.

4. Data bits DQ15-DQ8 are don'’t care in command sequences,
except for RD and PD.

5. Unless otherwise noted, address bits A21-A12 are don't cares.

6. No unlock or command cycles required when bank is reading
array data.

7. The Reset command is required to return to reading array data
(or to the erase-suspend-read mode if previously in Erase
Suspend) when a bank is in the autoselect mode, or if DQ5 goes
high (while the bank is providing status information).

8. The fourth cycle of the autoselect command sequence is a read
cycle. The system must provide the bank address. See the
Autoselect Command Sequence section for more information.

9. The data is 0000h for an unlocked sector and 0001h for a locked
sector

The data is 0040h for handshaking enabled.

The Unlock Bypass command sequence is required prior to this
command sequence.

10.
11.

12. The Unlock Bypass Reset command is required to return to

reading array data when the bank is in the unlock bypass mode.

13. The system may read and program in non-erasing sectors, or
enter the autoselect mode, when in the Erase Suspend mode.
The Erase Suspend command is valid only during a sector erase

operation, and requires the bank address.

14. The Erase Resume command is valid only during the Erase

Suspend mode, and requires the bank address.

15. The addresses in the third cycle must contain, on A12 and A13,
the additional wait counts to be set. See “Set Wait State

Command Sequence”.
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WRITE OPERATION STATUS

The device provides several hits to determine the status of a
program or erase operation: DQ2, DQ3, DQ5, DQ6, and
DQ?7. Table 6 and the following subsections describe the
function of these bits. DQ7 and DQ6 each offers a method
for determining whether a program or erase operation is
complete or in progress.

DQ?7: Data# Polling

The Data# Polling bit, DQ7, indicates to the host
system whether an Embedded Program or Erase algo-
rithm is in progress or completed, or whether a bank is
in Erase Suspend. Data# Polling is valid after the rising
edge of the final WE# pulse in the command sequence.

During the Embedded Program algorithm, the device
outputs on DQ7 the complement of the datum pro-
grammed to DQ7. This DQ7 status also applies to pro-
gramming during Erase Suspend. When the
Embedded Program algorithm is complete, the device
outputs the datum programmed to DQ7. The system
must provide the program address to read valid status
information on DQ7. If a program address falls within a
protected sector, Data# Polling on DQ?7 is active for
approximately 1 us, then that bank returns to the read
mode.

During the Embedded Erase algorithm, Data# Polling
produces a “0” on DQ7. When the Embedded Erase
algorithm is complete, or if the bank enters the Erase
Suspend mode, Data# Polling produces a “1” on DQ?7.
The system must provide an address within any of the
sectors selected for erasure to read valid status infor-
mation on DQ7.

After an erase command sequence is written, if all
sectors selected for erasing are protected, Data#
Polling on DQY7 is active for approximately 100 s, then
the bank returns to the read mode. If not all selected
sectors are protected, the Embedded Erase algorithm
erases the unprotected sectors, and ignores the
selected sectors that are protected. However, if the
system reads DQ7 at an address within a protected
sector, the status may not be valid.

Just prior to the completion of an Embedded Program
or Erase operation, DQ7 may change asynchronously
with DQO-DQ6 while Output Enable (OE#) is asserted
low. That is, the device may change from providing
status information to valid data on DQ7. Depending on
when the system samples the DQ7 output, it may read
the status or valid data. Even if the device has com-
pleted the program or erase operation and DQ7 has
valid data, the data outputs on DQO-DQ6 may be still

invalid. Valid data on DQO-DQ7 will appear on succes-
sive read cycles.

Table 6 shows the outputs for Data# Polling on DQ?7.
Figure 3 shows the Data# Polling algorithm. Figure 16
in the AC Characteristics section shows the Data#
Polling timing diagram.

START

Read DQ7-DQO0
Addr = VA

DQ7 = Data?

Read DQ7-DQO
Addr = VA

DQ7 = Data?

FAIL PASS

Notes:

1. VA =Valid address for programming. During a sector
erase operation, a valid address is any sector address
within the sector being erased. During chip erase, a valid
address is any non-protected sector address.

2. DQ7 should be rechecked even if DQ5 = “1” because
DQ7 may change simultaneously with DQ5.

Figure 3. Data# Polling Algorithm
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RDY: Ready

The RDY is a dedicated output that indicates (when at
logic low) the system should wait 1 clock cycle before
expecting the next word of data.

RDY functions only while reading data in burst mode.
The following conditions cause the RDY output to be
low: during the initial access (in burst mode); after the
boundary that occurs every 64 words beginning with
the 63rd address, 3Eh; and when the clock frequency
is less than 6 MHz (in which case RDY is low every third
clock).

DQ6: Toggle Bit |

Toggle Bit | on DQ6 indicates whether an Embedded
Program or Erase algorithm is in progress or complete,
or whether the device has entered the Erase Suspend
mode. Toggle Bit | may be read at any address in the
same bank, and is valid after the rising edge of the final
WE# pulse in the command sequence (prior to the
program or erase operation), and during the sector
erase time-out.

During an Embedded Program or Erase algorithm
operation, successive read cycles to any address
cause DQ6 to toggle. Note that OE# must be low during
toggle bit status reads. When the operation is com-
plete, DQ6 stops toggling.

After an erase command sequence is written, if all
sectors selected for erasing are protected, DQ6 toggles
for approximately 100 us, then returns to reading array
data. If not all selected sectors are protected, the
Embedded Erase algorithm erases the unprotected
sectors, and ignores the selected sectors that are pro-
tected.

The system can use DQ6 and DQ?2 together to deter-
mine whether a sector is actively erasing or is
erase-suspended. When the device is actively erasing
(that is, the Embedded Erase algorithm is in progress),
DQ6 toggles. When the device enters the Erase
Suspend mode, DQ6 stops toggling. However, the
system must also use DQ2 to determine which sectors
are erasing or erase-suspended. Alternatively, the
system can use DQ7 (see the subsection on DQ7:
Data# Polling).

If a program address falls within a protected sector,
DQ6 toggles for approximately 1 ps after the program
command sequence is written, then returns to reading
array data.

DQ6 also toggles during the erase-suspend-program
mode, and stops toggling once the Embedded
Program algorithm is complete.

See the following for additional information: Figure 4
(toggle bit flowchart), DQ6: Toggle Bit | (description),
Figure 17 (toggle bit timing diagram), and Table 5 (com-
pares DQ2 and DQ6).

START

|
Read Byte
(DQO-DQY7)
Address = VA

Read Byte
= (DQO-DQY7)
Address = VA

DQ6 = Toggle?

Read Byte Twice
(DQ 0-DQ7)
Adrdess = VA

DQ6 = Toggle?

FAIL PASS

Note: The system should recheck the toggle bit even if DQ5
= “1" because the toggle bit may stop toggling as DQ5
changes to “1.” See the subsections on DQ6 and DQ2 for
more information.

Figure 4. Toggle Bit Algorithm
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DQ2: Toggle Bit 1l

The “Toggle Bit II” on DQ2, when used with DQ6, indi-
cates whether a particular sector is actively erasing
(that is, the Embedded Erase algorithm is in progress),
or whether that sector is erase-suspended. Toggle Bit
Il is valid after the rising edge of the final WE# pulse in
the command sequence.

DQ?2 toggles when the system reads at addresses
within those sectors that have been selected for era-
sure. Note that OE# must be low during toggle bit
status reads. But DQ2 cannot distinguish whether the

sector is actively erasing or is erase-suspended. DQ6,
by comparison, indicates whether the device is actively
erasing, or is in Erase Suspend, but cannot distinguish
which sectors are selected for erasure. Thus, both
status bits are required for sector and mode informa-
tion. Refer to Table 6 to compare outputs for DQ2 and
DQ6.

See the following for additional information: Figure 4
(toggle bit flowchart), DQ6: Toggle Bit | (description),
Figure 17 (toggle bit timing diagram), and Table 5 (com-
pares DQ2 and DQ6).

Table 5. DQ6 and DQ2 Indications

selected for erasure,

If device is and the system reads then DQ6 and DQ2
programming, at any address, toggles, does not toggle.
at an address within a sector toqales also toaales
selected for erasure, ggles, ggles.
actively erasing,
at an address within sectors not
toggles, does not toggle.

at an address within a sector
selected for erasure,

does not toggle,

toggles.

erase suspended,
at an address within sectors not

selected for erasure,

returns array data,

returns array data. The system can read
from any sector not selected for erasure.

programming in

at any address,
erase suspend

toggles, is not applicable.

Reading Toggle Bits DQ6/DQ2

Refer to Figure 4 for the following discussion. When-
ever the system initially begins reading toggle bit
status, it must read DQ7-DQO0 at least twice in a row to
determine whether a toggle bit is toggling. Typically, the
system would note and store the value of the toggle bit
after the first read. After the second read, the system
would compare the new value of the toggle bit with the
first. If the toggle bit is not toggling, the device has com-
pleted the program or erase operation. The system can
read array data on DQ7-DQO on the following read
cycle.

However, if after the initial two read cycles, the system
determines that the toggle bit is still toggling, the
system also should note whether the value of DQ5 is
high (see the section on DQ5). If it is, the system
should then determine again whether the toggle bit is
toggling, since the toggle bit may have stopped tog-
gling just as DQ5 went high. If the toggle bit is no longer
toggling, the device has successfully completed the
program or erase operation. If it is still toggling, the
device did not completed the operation successfully,

and the system must write the reset command to return
to reading array data.

The remaining scenario is that the system initially
determines that the toggle bit is toggling and DQ5 has
not gone high. The system may continue to monitor the
toggle bit and DQ5 through successive read cycles,
determining the status as described in the previous
paragraph. Alternatively, it may choose to perform
other system tasks. In this case, the system must start
at the beginning of the algorithm when it returns to
determine the status of the operation (top of Figure 4).

DQ5: Exceeded Timing Limits

DQS5 indicates whether the program or erase time has
exceeded a specified internal pulse count limit. Under
these conditions DQ5 produces a “1,” indicating that
the program or erase cycle was not successfully
completed.

The device may output a “1” on DQ5 if the system tries
to program a “1” to a location that was previously pro-
grammed to “0.” Only an erase operation can change
a “0” back to a “1.”  Under this condition, the device
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halts the operation, and when the timing limit has been
exceeded, DQ5 produces a “1.”

Under both these conditions, the system must write
the reset command to return to the read mode (or to
the erase-suspend-read mode if a bank was previ-
ously in the erase-suspend-program mode).

DQ3: Sector Erase Timer

After writing a sector erase command sequence, the
system may read DQ3 to determine whether or not
erasure has begun. (The sector erase timer does not
apply to the chip erase command.) If additional sectors
are selected for erasure, the entire time-out also
applies after each additional sector erase command.
When the time-out period is complete, DQ3 switches
from a “0” to a “1.” If the time between additional sector
erase commands from the system can be assumed to
be less than 50 s, the system need not monitor DQ3.

See also the Sector Erase Command Sequence sec-
tion.

After the sector erase command is written, the system
should read the status of DQ7 (Data# Polling) or DQ6
(Toggle Bit I) to ensure that the device has accepted
the command sequence, and then read DQ3. If DQ3 is
“1,” the Embedded Erase algorithm has begun; all
further commands (except Erase Suspend) are ignored
until the erase operation is complete. If DQ3 is “0,” the
device will accept additional sector erase commands.
To ensure the command has been accepted, the
system software should check the status of DQ3 prior
to and following each subsequent sector erase com-
mand. If DQ3 is high on the second status check, the
last command might not have been accepted.

Table 6 shows the status of DQ3 relative to the other
status bits.

Table 6. Write Operation Status

DQ7 DQ5 DQ2
Status (Note 2) DQ6 (Note 1) DQ3 (Note 2)
Standard |Embedded Program Algorithm DQ7# Toggle 0 N/A No toggle
Mode Embedded Erase Algorithm 0 Toggle 0 1 Toggle
Erase
1 No toggle 0 N/A Toggle
Erase Erase-Suspend- |Suspended Sector 99 S[¢]
Read (Note 4 -
Suspend ( ) |Non-Erase Suspended Data i _— Data Data
Mode Sector
Erase-Suspend-Program DQ7# Toggle 0 N/A N/A

Notes:

1. DQ5 switches to ‘1’ when an Embedded Program or Embedded Erase operation has exceeded the maximum timing limits.

Refer to the section on DQ5 for more information.

2. DQ7 and DQZ require a valid address when reading status information. Refer to the appropriate subsection for further details.

3. When reading write operation status bits, the system must always provide the bank address where the Embedded Algorithm
is in progress. The device outputs array data if the system addresses a non-busy bank.

4. The system may read either asynchronously or synchronously (burst) while in erase suspend. RDY will function exactly as in

non-erase-suspended mode.
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature

Plastic Packages ............... —65°C to +150°C
Ambient Temperature
with Power Applied. ............. —65°C to +125°C

Voltage with Respect to Ground,
All 1/Os except Vpp (Note 1). .. -0.5Vto Ve + 0.5V

Veec(Note ). ..ot -05Vto+25V

Vep(Note2) . ................ -0.5Vto+125V
Output Short Circuit Current (Note 3) .. .. .. 100 mA
Notes:

1. Minimum DC voltage on input or I/Os is —0.5 V. During
voltage transitions, input at I/Os may undershoot Vg to
—2.0 V for periods of up to 20 ns during voltage transitions
inputs might overshooot to V¢ +0.5 V for periods up to
20 ns. See Figure 5. Maximum DC voltage on output and
I/Os is V¢ + 0.5 V. During voltage transitions outputs
may overshoot to V¢ + 2.0 V for periods up to 20 ns. See
Figure 6.

2. Minimum DC input voltage on Vpp is —0.5 V. During
voltage transitions, Vpp may overshoot Vsg to —2.0 V for
periods of up to 20 ns. See Figure 5. Maximum DC input
voltage on Vpp is +12.5 VV which may overshoot to +13.5
V for periods up to 20 ns.

3. No more than one output may be shorted to ground at a
time. Duration of the short circuit should not be greater
than one second.

4. Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device.
This is a stress rating only; functional operation of the de-
vice at these or any other conditions above those indicated
in the operational sections of this data sheet is not implied.
Exposure of the device to absolute maximum rating condi-
tions for extended periods may affect device reliability.

20 ns 20 ns
05V
20V- — —l— — -
20 ns
Figure 5. Maximum Negative
Overshoot Waveform
20 ns
Vee -
+2.0V
Vee
1.0V
20 ns 20 ns

Figure 6. Maximum Positive
Overshoot Waveform

OPERATING RANGES

Commercial (C) Devices

Ambient Temperature (Tp) . ... ....... 0°C to +70°C
Industrial (I) Devices
Ambient Temperature (Tp) ... ... ... —40°C to +85°C
Ve Supply Voltages
Vcc Supply Voltages .. ........... +1.7Vto+1.9V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.
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DC CHARACTERISTICS
CMOS Compatible

Parameter | Description Test Conditions (Note 1) Min Typ Max Unit
I Input Load Current VN = Vss t0 Ve, Ve = Vecmax *1 HA
Lo Output Leakage Current Vout = Vss to Ve, Ve = Veecmax +1 HA

o CE#=V,, OE#=V,_ 25 30 mA
V¢ Active Burst Read Current
lcca2 CE# =V, OE# = V, (Note 2) 0.5 1 mA
lecy \c/:ﬁ(r:r:nctti(v'\(leo?;)gchronous Read CE# =V, OE# = Vi 5 MHz 12 16 mA
1 MHz 3.5 5 mA
lcc2 Vcc Active Write Current (Note 4) | CE#=V,, OE# =V|y, Vpp = V|4 15 40 mA
lecs Vcc Standby Current (Note 5) CE# = V|y, RESET#=V|y 0.2 10 HA
lcca Vcc Reset Current RESET# =V, CLK=V| 0.2 10 HA
lecs Xgagc\xl"he”g:‘/\rfrig CE#=V,, OE#=V, 40 60 mA
lpp Accelerated Program Current CE#_: ViL, OE# =V |y Vep ’ 15 mA
(Note 6) Vpp=12.0£05V Vee 5 10 mA
Vi Input Low Voltage -0.5 0.2 \Y
ViH Input High Voltage Ve —0.2 Vee +0.2 \Y
VoL Output Low Voltage loL =100 YA, Ve = Vee min 0.1 \Y
VoH Output High Voltage lon =—100 PA, Vee = Ve min Ve —0.1 \Y
Vip Voltage for Accelerated Program 11.5 12.5 \Y
Vi ko Low V¢ Lock-out Voltage 1.0 14 \Y
Note:

1. Maximum I specifications are tested with V¢ = Vcmax.

2. When OE# =V, burst mode is deactivated. If OE# = V|, Is reasserted, the last data prior to OE# = V| will remain available
from the device. A new burst read sequence is initiated when new address is asserted, AVD# = V), and OE# = V.

S O A W

The I current listed is typically less than 2 mA/MHz, with OE# at V).
lcc active while Embedded Erase or Embedded Program is in progress.

Total current during accelerated programming is the sum of Vpp and V¢ currents.

Device enters automatic sleep mode when addresses are stable for tycc + 60 ns. Typical sleep mode current is equal to Ic3.
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TEST CONDITIONS

Table 7. Test Specifications

Test Condition 9A, 9B Unit
Output Load Capacitance, C_
; L ! 30 pF
- (including jig capacitance)
Device
Under Input Rise and Fall Times 5 ns
Test
c Input Pulse Levels 0.0-Vcc \Y
L
Input timing measurement Veol2 Vv
reference levels
- Output timing measurement Veol2 Vv
reference levels
Figure 7. Test Setup
KEY TO SWITCHING WAVEFORMS
WAVEFORM INPUTS OUTPUTS

Steady

AN

Changing from Hto L

L1

Changing from Lto H

XXX

Don’t Care, Any Change Permitted

Changing, State Unknown

Progect

Does Not Apply

Center Line is High Impedance State (High Z)

SWITCHING WAVEFORMS

Vee
Input

Veel2 %4— Measurement Leve] ———— % Veel2

Output

ooV

Figure 8. Input Waveforms and Measurement Levels
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AC CHARACTERISTICS
Synchronous/Burst Read

Parameter
9A 9B
JEDEC | Standard |Description (40 MHz) | (54 MHz) Unit
tiace Initial Access Time Max 120 106 ns
teacc Burst Access Time Valid Clock to Output Delay Max 20 135 ns
tavps | AVD# Setup Time to CLK Min 5 ns
tavpn | AVD# Hold Time from CLK Min 7 ns
tavoo | AVD# High to OE# Low Min 0 ns
tacs Address Setup Time to CLK Min 5 ns
tAcH Address Hold Time from CLK Min 7 ns
tspH Data Hold Time from Next Clock Cycle Max 4 ns
toe Output Enable to Output Valid Max 20 ns
tcez Chip Enable to High Z Max 10 ns
toez Output Enable to High Z Max 10 ns
tces CE# Setup Time to CLK Min 5 ns
tceH CE# Hold Time from CLK Min 7 ns
trRDYS RDY Setup Time to CLK Min 5 ns
tracc Ready access time from CLK Max 20 13.5 ns
5 cycles for initial access shown. ; lcycle !
; Programmable wait state function is set to 01h. ' Vv\\llﬁléﬁlglse '
I < tcgs | 25ns typ. |~ i enabled tcez —> :
CE# ‘ : ! /1
[ [ i H 7/
CLK A O R NS S O O /1 B
tavps A:Lﬁ /L ‘
AVDH# o
*4« tavDH frace $‘ ~
tacs —| |l=—
AL —>| [~ tgpH /1
. 117
A20 K| e by
|| tacH |=e— —» lgaCC |==— _
~—— tiacc »| Da Da+1 Da + 2 Da+n
tOEZ —| -
OE# \L /1 I
—=| tog J<— )y )
Hi-Z 7/ Hi-Z
RDY /SN S —
Notes:

1. Figure shows total number of wait states set to six cycles. The total number of wait states can be programmed from four cycles
to seven cycles (non-handshaking devices only).

2. Figure shows that PS (power saving mode) has been enabled; one additional wait state occurs during initial data Da. Latency
is not present if PS is not enabled.

3. Ifany burst address occurs at a 64-word boundary, one additional clock cycle is inserted, and is indicated by RDY.

Figure 9. Burst Mode Read (54 MHz)
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; 5 cycles for initial access shown. 1 lcycle |
! Programmable wait state function is set to 01h. ! W«’F}III Slgtée !
' | when :
— le— tcEs 25 ns typ. |—— 3 enabled 3 tcgz —>| |=
CE# : 1 /L
[ [ ! V 7/
CLK f 1 1T L_f 1 L_f L fF L, f 11
favDs —= — ., ‘
77
AVD#
>  |==—{tavDH tracc —=| |
tacs —| f——
Al6: = tson vy
N Aa
A20 > 1 F
+ tacH [=— —» (BACC |=—]
A/DQO: | SRR RITLIIL KRR I LT TILKKN >@<: : Hi-Z
AIDQ15 A I 93759290 R0 tuteolelododeiodstetolebeloieley X&—1 < —
~—fiacc =| Da Da+1 Da+2 Da+n
togz —»| =
OE# N /L
77
—>| lOF |-=—
Hi-Z ,/ / iz
RDY /S
Notes:

1. Figure shows total number of wait states set to five cycles. The total number of wait states can be programmed from four
cycles to seven cycles (non-handshaking devices only).

2. Figure shows that PS (power saving mode) has been enabled; one additional wait state occurs during initial data Da. Latency
is not present if PS is not enabled.

3. Ifany burst address occurs at a 64-word boundary, one additional clock cycle is inserted, and is indicated by RDY.

Figure 10. Burst Mode Read (40 MHz)
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AC CHARACTERISTICS
Asynchronous Read

Parameter
JEDEC Standard Description 9A, 9B Unit
tce Access Time from CE# Low Max 90 ns
tacc Asynchronous Access Time Max 90 ns
tavDp AVD# Low Time Min 12 ns
taAAVDS Address Setup Time to Falling Edge of AVD Min 5 ns
tAAVDH Address Hold Time from Rising Edge of AVD Min 7 ns
toe Output Enable to Output Valid Max 20 ns
Read Min 0 ns
toEH Output Enable Hold Time Toggle anq Vi 10 .
Data# Polling
toez Output Enable to High Z (See Note) Max 10 ns
Note: Not 100% tested.
CE# \_ 7(
OE# foe> 7(
~— toen
WE# <—— lcE —> toez_, \
Q&Qloé rRa X {4 Valid RD ey
< tpcc|l—>
A16-A21 rRA X
—>| l=— laavDH
AVD# \
taavps —> (=
—> tavop

Note: RA = Read Address, RD = Read Data.

Figure 11. Asynchronous Mode Read

32 Am29BDS643D

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6262053/AM29BDS643D.html

PRELIMINARY

AMDZ

AC CHARACTERISTICS
Hardware Reset (RESET#)

Parameter
JEDEC Std Description All Speed Options Unit
RESET# Pin Low (During Embedded Algorithms)
tReady | 1o Read Mode (See Note) Max 20 HS
RESET# Pin Low (NOT During Embedded
tReady Algorithms) to Read Mode (See Note) Max 500 ns
trp RESET# Pulse Width Min 500 ns
tRH Reset High Time Before Read (See Note) Min 200 ns
trpp | RESET# Low to Standby Mode Min 20 Hs

Note: Not 100% tested.

CE#, OE#

RESET# \ /

< try

.- 7

<—tRP—>

< tReady >

Reset Timings NOT during Embedded Algorithms

CE#, OE#

Reset Timings during Embedded Algorithms

/]

I

tReady

/]

RESET# A H

<—tRP—>

Figure 12. Reset Timings
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AC CHARACTERISTICS

Erase/Program Operations

Parameter
JEDEC Standard Description 9A, 9B Unit
tavAV twe Write Cycle Time (Note 1) Min 80 ns
tavwi tas Address Setup Time Min 5 ns
twiLAX tan Address Hold Time Min 7 ns
tavDp AVD# Low Time Min 12 ns
tDVWH tos Data Setup Time Min 45 ns
tWHDX toH Data Hold Time Min 0 ns
tGHWL teHWL Read Recovery Time Before Write Typ 0 ns
tELwL tcs CE# Setup Time Typ 0 ns
tWHEH tcH CE# Hold Time Typ 0 ns
twiLwH twp/twrL Write Pulse Width Typ 50 ns
tBWHWL tweH Write Pulse Width High Typ 30 ns
tsriw Latency Between Read and Write Operations Min 0 ns
tWHWH1 BWHWH1 Programming Operation (Note 2) Typ 11.5 ps
tWHWH1 BWHWH1 Accelerated Programming Operation (Note 2) Typ 4 Ms
tWHWH2 fWHWH2 Sector Erase Operation (Notes 2, 3) Typ 15 sec
typp Vpp Rise and Fall Time Min 500 ns
typs Vpp Setup Time (During Accelerated Programming) Min 1 us
tycs Ve Setup Time Min 50 ps

Notes:

1. Not 100% tested.
2. See the “Erase and Programming Performance” section for more information.

3. Does not include the preprogramming time.

34

Am29BDS643D

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6262053/AM29BDS643D.html

PRELIMINARY AMDZ\

AC CHARACTERISTICS

Program Command Sequence (last two cycles) Read Status Data

— tAS

\_/ VARV

— tAH -—
— tavop I\ |

Al6:A21 A PA ) | VA VA —

|

|

Ll
apQo: —{ s55h X ach X Pa X PD DOOXOXKIX VA Xormess X VA Y completey—
I

I
A/DQ15 <> |

cer /N Y I

Il
OE# —» toy r=— \ / /
— twp //
we# / \ /
- twHwHl ———>
l—tcs —>
| S— tWC —>

Vi
CLK

V.- l/l/

—>| tycs [<—

Vee 7|L "

PS { PSin )

valid only when PS mode is enabled

|
|
|
|
T
|
|
|
|
I
|
1
|
~t— tWPH — |
|
|
|
|
|
|
|
|
|
|
|
|

Notes:
1. PA = Program Address, PD = Program Data, VA = Valid Address for reading status bits.

2. “In progress” and “complete” refer to status of program operation.
3. A16-A21 are don’t care during command sequence unlock cycles.

Figure 13. Program Operation Timings
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AC CHARACTERISTICS

Erase Command Sequence (last two cycles)

—» tps =

Read Status Data

AVD \ /

VARV

— tavop —\
Al16:A21 A SA )

555h for 10h for
chip erase chip erase

|
VA VA p—m—m8

X

/
(VA XoropessX_ VA

Complete>—

/
AapQo: — 2aah X ssh X sa X son XX XXX
Il

A/DQ15 <>

tDH—> — |
CE# / \( /f \

-/

OE# —» tcy <
— twp /]
WE# / \ X / I
t
< CS > — tpr —
< tWC —>

ViH

CLK
Vi

twHwHz —————>

—>| tvcs [<—

Vee 7|L

Notes:
1. SA is the sector address for Sector Erase.

2. Address bits A16-A21 are don't cares during unlock cycles in the command sequence.

Figure 14. Chip/Sector Erase Operations
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AC CHARACTERISTICS

CE#

AVD# J_J \_/
\ T
A16:A21 >< PA ><

A/DQO: Don't Care >< AOh >< PA >< PD >< Don't Care
A/IDQ15
CE# — |1 us l¢——typg \
Voo VD |/
— |/ Tt
ViLOrViy

Notes:
1. Vpp can be left high for subsequent programming pulses.

2. Use setup and hold times from conventional program operation.
3. Sectors must be unlocked using the Sector Lock/Unlock command sequence prior to raising Vpp to Vp.

Figure 15. Accelerated Unlock Bypass Programming Timing
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AMDZ PRELIMINARY
AC CHARACTERISTICS

Ao \__/ \ /

— l—
<_tCE—> ) CEZ

CE# / //'\ /
> =ten  top > < logz
oe# \ 1 \ e

- tOEH Emm—

WE# 1/
/| ——tacc—>
A6A2L ——— ¢ vAa D> I——<_VA >
Q/DD(S:PS H VA ><< Status Data >>{ H VA >—<< Status Data >H

Notes:
1. All status reads are asynchronous.

2. VA =Valid Address. Two read cycles are required to determine status. When the Embedded Algorithm operation is complete,
and Data# Polling will output true data.

Figure 16. Data# Polling Timings (During Embedded Algorithm)

AVD \ / M

—» (=
< tce N CEZ

CE# .
] 11
™ H togp —| e

/
OE# \r /] / \ /|
e N

> [ loez

<«——lopH——> /,/,
WE# 1/
/| e——trcc—>
AL6A2L ——— ¢ VA D f—< VA >
:‘//DDQQJ?S H VA ><< Status Data >>7/H VA >—<< Status Data >>
Notes:

1. All status reads are asynchronous.

2. VA = Valid Address. Two read cycles are required to determine status. When the Embedded Algorithm operation is complete,
the toggle bits will stop toggling.

Figure 17. Toggle Bit Timings (During Embedded Algorithm)
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AC CHARACTERISTICS

Address boundary occurs every 64 words, beginning at address
00003Eh: 00007Eh, 0000BENh, etc.) Address 000000h is also a boundary crossing.

I
I I
C60 C61 C62 C63 C63 C63 C64 C65 C66 C67

o | LT [T | LT LT LT [

Address (hex) 3B 3C 3D 3E 3E 40 41 42

w
m
w
e

AVD# (stays high)

RDY | latency |

:/g’gfg X peo X per X pez X D63 X pea X pes X Des @7

(stays low)

OE#,
CE#

Notes:
1. Cxx indicates the clock that triggers Dxx on the outputs; for example, C60 triggers D60.

2. If PS is enabled, RDY will be low for an additional cycle prior to the boundary crossing latency.

Figure 18. Latency with Boundary Crossing
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AC CHARACTERISTICS

| | |
AVD# low with clock | device is programmable from 4 to 7 total cycles 1 1 additional | 2 additional

PS high if data is inverted,
present enables | during initial access (here, programmable wait state |wait state to | wait states if low if data is not inverted
burst read mode function is set to 02h; 6 cycles total) | indicate PS | address is

| is enabled | at boundary

e | L L L0 L L LI L L |
!
AVD# :

|
|
T
|
|
|
|
PS boundary !

|
: latency
|
A/DQO: High-Z
ADQ15 —X_ Address ) < — b1 X D2
|
|

A16:A21 — Address )

ps High-Z |

RDY

DO

N

PS1 PS2

OE# | |

Note: Devices should be programmed with wait states as discussed in the “Programmable Wait State” section on page 10.

Figure 19. Initial Access with Power Saving (PS) Function and Address Boundary Latency
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AC CHARACTERISTICS

pe X Yoo X o

Rising edge of next clock cycle

AVD# following last wait state triggers
next burst data

; ; . total number of clock cycles

OE# ! 0o following AVDI# falling edge
: : . : — 1 . : :
I I T T T T T T | I
I I I I I I I
: 1 I 2 I 3 I 4 I 5 I 6 I 7 I,
a a S 7 N A a 4 A

CLK

I I I
o2 3
| | I

o
[

I
number of clock cycles
programmed

Wait State Decoding Addresses:

A13, A12 ="11"0 3 programmed, 7 total
A13, A12 =“10"0 2 programmed, 6 total
A13, A12 =“01"0 1 programmed, 5 total
A13, A12 =“00"0 0 programmed, 4 total

Note: Figure assumes that PS is not enabled, and address DO is not at an address boundary.

Figure 20. Example of Five Wait States Insertion (Non-Handshaking Device)
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CE# \

:(— tWC —»:4— tRC —):

Last Cycle in Read status (at least two cycles) in same bank Begin another
Program or and/or array data from other bank write or program
Sector Erase command sequence

Command Sequence

/

1 1
<«—1rc > twe — >

1

1

1

1

1

1

1

1

1

1

i
11

1 1 1
1 1 1
: TR [
! T T s X '
OF# | /A /] |
| loE —p|  |€— Lo - torw —> |
! <€— toEH —> o : !
' : Ly | I
! 1 L T 1
WE# _/ \ / : X : : :
<—twpH b X —» tpr ! | '
1 WP B> | |[€—tacc—> \ : :
1 1 1
! —»| Ips <+ X | '
—» %1l —> for ! | |
oo N ) ’ ’
A/DQ15 PA/SA’ CPD/SOh’ : - N RD : RD | 555h AAh :
1 1 1 : :
—pq— tSRNV 1 : : :
s p! | 1 1
Al6: >—< PA/SA /—<, RA ) ! I
A21 K 7 ! ! |
1
—» las | ! | |
L | :
) 1 !
AVD# \_/ W

< tay

Note: Breakpoints in waveforms indicate that system may alternately read array data from the “non-busy bank” while checking
the status of the program or erase operation in the “busy” bank. The system should read status twice to ensure valid information.

Figure 21. Back-to-Back Read/Write Cycle Timings
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AMDZ

ERASE AND PROGRAMMING PERFORMANCE

Parameter Typ (Note 1) Max (Note 2) Unit Comments
) 32 Kword 15 15
Sector Erase Time S Excludes 00h programming
4 Kword 0.3 5 )
prior to erasure (Note 4)
Chip Erase Time 194 s
. . Excludes system level

Word Programming Time 11.5 360 us overhead (Note 5)
Accelerated Word Programming Time 4 210 us
Chip Programming Time (Note 3) 48 144 s Excludes system level

P 9 9 overhead (Note 5)
Accelerated Chip Programming Time 16 48 s

Notes:

1. Typical program and erase times assume the following conditions: 25°C, 1.8 V' V¢, 1 million cycles. Additionally,
programming typicals assume checkerboard pattern.

o AN W N

Under worst case conditions of 90°C, V¢ = 1.8 V, 100,000 cycles.
The typical chip programming time is considerably less than the maximum chip programming time listed.
In the pre-programming step of the Embedded Erase algorithm, all words are programmed to 00h before erasure.

System-level overhead is the time required to execute the two- or four-bus-cycle sequence for the program command. See
Table 4 for further information on command definitions.

6. The device has a minimum erase and program cycle endurance of 1 million cycles.

DATA RETENTION

Parameter Test Conditions Min Unit
150°C 10 Years
Minimum Pattern Data Retention Time
125°C 20 Years
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AMDZA\ PRELIMINARY

PHYSICAL DIMENSIONS*
FDE048—48-Pin Fine-Pitch Ball Grid Array (FBGA) 11 x 10 mm package

3 o
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= & N
<& <
3
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o o
EO §O 5
- ©
=0 20
+mld g =
=00
« Q00O <
©» 0000 gl
+ 0000 @ E
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~ 0000 ; 5|8
LYele ele) s 8|S
» 0000 1 S
=¥sle ele S
o ||| | go—;
o 1| |Beym
|
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d
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YCORNER INDEX MARK
|
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* For reference only. BSC is an ANSI standard for Basic Space Centering
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PHYSICAL DIMENSIONS

FDEO048—48-Pin Fine-Pitch Ball Grid Array (FBGA) 11 x 10 mm (continued)
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REVISION SUMMARY

Revision A (June 20, 2000)
initial release.

Revision A+1 (November 27, 2000)
Global
Deleted all references to non-handshaking option.

Ordering Information
Added “H’ designator to device package marking.

Requirements for Synchronous (Burst)
Read Operation

Changed the latency for address boundary crossing to
two cycles for all speeds of operation.

Autoselect Command Sequence

Corrected autoselect data for handshaking to 0041h.
Added table to section for feature clarification.

Chip Erase Command Sequence

Corrected the command sequence length during
unlock bypass mode from four cycles to two.

DC Characteristics table

Added specification for active burst mode current with
OE# high, lccpo. Original Iccp specification is now
named lCCBl'

Program Command Sequence, Accelerated
Program Operation

Added text indicating that sectors must be unlocked
prior to raising Vpp to Vp.

Table 4, Command Definitions
Corrected autoselect data for handshaking to 0041h.

Trademarks

Copyright © 2000 Advanced Micro Devices, Inc. All rights reserved.

AC Characteristics

m Burst Mode Read figures (40 and 54 MHz): Cor-
rected RDY waveform to indicate behavior when PS
is enabled and when RDY is in the high-impedence
stage.

Accelerated Unlock Bypass Programming Timing
figure: Modified Note 3 to indicate that sectors must be
unlocked prior to raising Vpp to V|p.

Latency with Boundary Crossing (40 MHz) figure:
Deleted figure; all speed options have a two-cycle
latency.

Initial Access with Power Saving (PS) and Address
Boundary Latency figure: Modified to show that
two-cycle latency is present, and that RDY is high for a
portion of the boundary latency.

Revision A+2 (November 30, 2000)
Figure 11, Asynchronous Mode Read
Corrected endpoint for taayps Specification.

Figure 17, Toggle Bit Timings
(During Embedded Algorithm)

Corrected OE# waveform during second VA (valid
address) period.

Revision A+3 (December 21, 2000)

Figure 9, Burst Mode Read (54 MHz) and Figure 10,
Burst Mode Read (40 MHZz)

Corrected RDY waveform.

AMD, the AMD logo, and combinations thereof are registered trademarks of Advanced Micro Devices, Inc.

Product names used in this publication are for identification purposes only and may be trademarks of their respective companies.
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