AMDZ1

ORDERING INFORMATION
Standard Product

AMD standard products are available in several packages and operating ranges. The order number (Valid Combi-
nation) is formed by a combination of the elements below.

Am29F002B/
Am29F002NB T 55 P C

—L TEMPERATURE RANGE
C = Commercial (0°C to +70°C)
I Industrial (~40°C to +85°C)
E Extended (-55°C to +125°C)

PACKAGE TYPE

P = 32-Pin Plastic DIP (PD 032)
J = 32-Pin Rectangular Plastic Leaded Chip Carrier (PL 032)
E = 32-Pin Thin Small Outline Package (TSOP) Standard Pinout (TS 032)

SPEED OPTION
See Product Selector Guide and Valid Combinations

BOOT CODE SECTOR ARCHITECTURE
T =  Top sector
B = Bottom sector

DEVICE NUMBER/DESCRIPTION
AmM29F002B/Am29F002NB

2 Megabit (256 K x 8-Bit) CMOS Flash Memory
5.0 Volt-only Program and Erase

Valid Combinations Ve Voltage Valid Combinations
Valid Combinations list configurations planned to be sup-

AM29F002BT-55 PC, ported in volume for this device. Consult the local AMD sales
AM29F002BB-55 JC, JI, 50V + 5% office to confirm availability of specific valid combinations and
AM29F002NBT-55 EC. El to check on newly released combinations.
AM29F002NBB-55 '
AM29F002BT-70 PC, PI.
AM29F002BB-70 3C. JI
AM29F002NBT-70 EC’ Ei
AM29F002NBB-70 ’
AM29F002BT-90
AM29F002BB-90
AM29F002NBT-90 5-0V£10%
AM29F002NBB-90 PC, PI, PE,

JC, JI, JE,
AM29F002BT-120 EC. El, EE
AM29F002BB-120
AM29F002NBT-120
AM29F002NBB-120
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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 itself
does not occupy any addressable memory location.
The register is composed of latches that store the com-
mands, along with the address and data information
needed to execute the command. The contents of the

register serve as inputs to the internal state machine.
The state machine outputs dictate the function of the
device. The appropriate device bus operations table
lists the inputs and control levels required, and the
resulting output. The following subsections describe
each of these operations in further detail.

Table 1. Am29F002B/Am29F002NB Device Bus Operations

RESET#
Operation CE# OE# | WE# | (n/a Am29F002NB) AO-A17 DQO-DQ7

Read L L H H AN Dout
Write L H L H AN Dy
CMOS Standby Vec 205V X X H X High-Z
TTL Standby H X X H X High-Z
Output Disable L H H H X High-Z
Reset (n/a on Am29F002NB) X X X L X High-z
(Tg;nepﬁroa;;y) Sector Unprotect X X X Vip X X
Legend:

L = Logic Low = VIL, H = Logic High = VIH, VID =12.0 £ 0.5V, X = Don’t Care, DIN = Data In, DOUT = Data Out, A\ = Address In

Note: See the sections on Sector Group Protection and Temporary Sector Unprotect for more information. This function requires
the RESET# pin and is therefore not available on the Am29F002NB device.

Requirements for Reading Array Data

To read array data from the outputs, the system must
drive the CE# and OE# pins to V| . CE# is the power
control and selects the device. OE# is the output
control and gates array data to the output pins. WE#
should remain at V4.

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. No
command is necessary in this mode to obtain array
data. Standard microprocessor read cycles that assert
valid addresses on the device address inputs produce
valid data on the device data outputs. The device
remains enabled for read access until the command
register contents are altered.

See “Reading Array Data” for more information. Refer
to the AC Read Operations table for timing specifica-
tions and to the Read Operations Timings diagram for
the timing waveforms. I¢; in the DC Characteristics
table represents the active current specification for
reading array data.

Writing Commands/Command Sequences

To write a command or command sequence (which
includes programming data to the device and erasing

sectors of memory), the system must drive WE# and
CE#to V, , and OE# to V.

An erase operation can erase one sector, multiple sec-
tors, or the entire device. The Sector Address Tables
indicate the address space that each sector occupies.
A “sector address” consists of the address bits required
to uniquely select a sector. See the Command Defini-
tions section for details on erasing a sector or the entire
chip, or suspending/resuming the erase operation.

After the system writes the autoselect command
sequence, the device enters the autoselect mode. The
system can then read autoselect codes from the
internal register (which is separate from the memory
array) on DQ7-DQO. Standard read cycle timings
apply in this mode. Refer to the “Autoselect Mode” and
Autoselect Command Sequence sections for more
information.

lcco in the DC Characteristics table represents the
active current specification for the write mode. The “AC
Characteristics” section contains timing specification
tables and timing diagrams for write operations.

Program and Erase Operation Status

During an erase or program operation, the system may
check the status of the operation by reading the status
bits on DQ7-DQO. Standard read cycle timings and I-¢
read specifications apply. Refer to “Write Operation
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Status” for more information, and to each AC Charac-
teristics section for timing diagrams.

Standby Mode

When the system is not reading or writing to the device,
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, inde-
pendent of the OE# input.

The device enters the CMOS standby mode when CE#
and RESET# pins (CE# only on the Am29F002NB) are
both held at V¢ = 0.5 V. (Note that this is a more
restricted voltage range than V4.) The device enters
the TTL standby mode when CE# and RESET# pins
(CE# only on the Am29F002NB) are both held at 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.

The device also enters the standby mode when the
RESET# pin is driven low. Refer to the next section,
“RESET#: Hardware Reset Pin”.

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

In the DC Characteristics tables, Icc3 represents the
standby current specification.

RESET#: Hardware Reset Pin

Note: The RESET# pin is not available on the
Am29F002NB.

The RESET# pin provides a hardware method of reset-
ting the device to reading array data. When the system
drives the RESET# pin low for at least a period of tgp,
the device immediately terminates any operation in
progress, tristates all data output pins, and ignores all
read/write attempts for the duration of the RESET#
pulse. The device also resets the internal state
machine to reading array data. The operation that was
interrupted should be reinitiated once the device is
ready to accept another command sequence, to
ensure data integrity.

Current is reduced for the duration of the RESET#
pulse. When RESET# is held at V|, the device enters
the TTL standby mode; if RESET# is held at Vgg *
0.5V, the device enters the CMOS standby mode.

The RESET# pin may be tied to the system reset cir-
cuitry. A system reset would thus also reset the Flash
memory, enabling the system to read the boot-up firm-
ware from the Flash memory.

Refer to the AC Characteristics tables for RESET#
parameters and timing diagram.

Output Disable Mode

When the OE# input is at V,y, output from the device is
disabled. The output pins are placed in the high imped-
ance state.

Table 2. Am29F002B/Am29F002NB Top Boot Block Sector Address Table

Sector Size Address Range

Sector A17 Al6 A15 Al4 A13 (Kbytes) (in hexadecimal)
SAO 0 0 X X X 64 00000h—-0FFFFh
SAl 0 1 X X X 64 10000h—1FFFFh
SA2 1 0 X X X 64 20000h—2FFFFh
SA3 1 1 0 X X 32 30000h—-37FFFh
SA4 1 1 1 0 0 38000h—39FFFh
SA5 1 1 1 0 1 3A000h—-3BFFFh
SA6 1 1 1 1 X 16 3C000h-3FFFFh
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Table 3. Am29F002B/Am29F002NB Bottom Boot Block Sector Address Table

Sector Size Address Range

Sector Al17 Al6 A15 Al4 A13 (Kbytes) (in hexadecimal)
SAO0 0 0 0 0 X 16 00000h—03FFFh
SA1 0 0 0 1 0 04000h—05FFFh
SA2 0 0 0 1 1 06000h—-07FFFh
SA3 0 0 1 X X 32 08000h—0FFFFh
SA4 0 1 X X X 64 10000h—1FFFFh
SA5 1 0 X X X 64 20000h—-2FFFFh
SA6 1 1 X X X 64 30000h—-3FFFFh

Autoselect Mode

The autoselect mode provides manufacturer and
device identification, and sector protection verification,
through identifier codes output on DQ7-DQO0. This
mode is primarily intended for programming equipment
to automatically match a device to be programmed with
its corresponding programming algorithm. However,
the autoselect codes can also be accessed in-system
through the command register.

When using programming equipment, the autoselect
mode requires V,p on address pin A9. Address pins A6,
Al, and A0 must be as shown in Autoselect Codes
(High Voltage Method) table. In addition, when veri-
fying sector protection, the sector address must appear

on the appropriate highest order address bits. Refer to
the corresponding Sector Address Tables. The
Command Definitions table shows the remaining
address bits that are don't care. When all necessary
bits have been set as required, the programming
equipment may then read the corresponding identifier
code on DQ7-DQO.

To access the autoselect codes in-system, the host
system can issue the autoselect command via the
command register, as shown in the Command Defini-
tions table. This method does not require V|p. See
“Command Definitions” for details on using the autose-
lect mode.

Table 4. Am29F002B/Am29F002NB Autoselect Codes (High Voltage Method)

Al7 | A12 A8 A5 DQ7
to to to to to
Description CE# | OE# | WE# | A13 | A10 | A9 | A7 | A6 | A2 | A1 | AO DQO
Manufacturer ID: AMD L L H X X | Vip X L X L L 01h
Device ID: L L H
Am29F002B/Am29F002NB X X Vip X L X L H BOh
(Top Boot Block) L L H
Device ID: L L H
Am29F002B/Am29F002NB X X Vip X L X L H 34h
(Bottom Boot Block) L L H
01h
(protected)
Sector Protection Verification L L H SA X Vip X L X H L
00h
(unprotected)

L = Logic Low =V, , H = Logic High = V|, SA = Sector Address, X = Don't care.

Sector Protection/Unprotection

The hardware sector protection feature disables both
program and erase operations in any sector. The hard-
ware sector unprotection feature re-enables both

program and erase operations in previously protected
sectors.
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Sector protection/unprotection must be implemented
using programming equipment. The procedure
requires a high voltage (V,p) on address pin A9 and the
control pins. Details on this method are provided in the
supplements, publication numbers 20819
(Am29F002B) and 21183 (Am29F002NB). Contact an
AMD representative to obtain a copy of the appropriate
document.

The device is shipped with all sectors unprotected.
AMD offers the option of programming and protecting
sectors at its factory prior to shipping the device
through AMD’s ExpressFlash™ Service. Contact an
AMD representative for details.

It is possible to determine whether a sector is protected
or unprotected. See “Autoselect Mode” for details.

Temporary Sector Unprotect

Note: This feature requires the RESET# pin and is
therefore not available on the Am29F002NB.

This feature allows temporary unprotection of previ-
ously protected sectors to change data in-system. The
Sector Unprotect mode is activated by setting the
RESET# pin to V,p. During this mode, formerly pro-
tected sectors can be programmed or erased by
selecting the sector addresses. Once V,p is removed
from the RESET# pin, all the previously protected
sectors are protected again. Figure 1 shows the algo-
rithm, and the Temporary Sector Unprotect diagram
shows the timing waveforms, for this feature.

START

!

RESET# = V|p
(Note 1)

!

Perform Erase or
Program Operations

)

RESET#= V),

/

Temporary Sector
Unprotect
Completed (Note 2)

Notes:
1. All protected sectors unprotected.

2. All previously protected sectors are protected once
again.

Figure 1. Temporary Sector Unprotect Operation

Hardware Data Protection

The command sequence requirement of unlock cycles
for programming or erasing provides data protection
against inadvertent writes (refer to the Command Defi-
nitions table). In addition, the following hardware data
protection measures prevent accidental erasure or pro-
gramming, which might otherwise be caused by
spurious system level signals during V¢ power-up
and power-down transitions, or from system noise.

Low Ve Write Inhibit

When V¢ is less than V| ko, the device does not
accept any write cycles. This protects data during V¢
power-up and power-down. The command register and
all internal program/erase circuits are disabled, and the
device resets. Subsequent writes are ignored until V¢
is greater than V| ¢o. The system must provide the
proper signals to the control pins to prevent uninten-
tional writes when V¢ is greater than V| ke.

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.

Power-Up Write Inhibit

If WE# = CE# = V,_and OE# = V| during power up, the
device does not accept commands on the rising edge
of WE#. The internal state machine is automatically
reset to reading array data on power-up.

November 28, 2000

Am29F002B/Am29F002NB 11



