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Am29LV128MH/L

AMD (1

128 Megabit (8 M x 16-Bit/16 M x 8-Bit) MirrorBit™ 3.0 Volt-only
Uniform Sector Flash Memory with Versatilel/O™ Control

DISTINCTIVE CHARACTERISTICS

ARCHITECTURAL ADVANTAGES
m Single power supply operation
— 3 volt read, erase, and program operations

m Versatilel/O™ control

— Device generates data output voltages and tolerates

data input voltages on the CE# and DQ
inputs/outputs as determined by the voltage on the
Vo pin; operates from 1.65 to 3.6 V

m Manufactured on 0.23 pm MirrorBit process
technology
m SecSi™ (Secured Silicon) Sector region

— 128-word/256-byte sector for permanent, secure
identification through an 8-word/16-byte random
Electronic Serial Number, accessible through a
command sequence

— May be programmed and locked at the factory or by
the customer
m Flexible sector architecture
— Two hundred fifty-six 32 Kword (64 Kbyte) sectors

m Compatibility with JEDEC standards

— Provides pinout and software compatibility for
single-power supply flash, and superior inadvertent
write protection

Minimum 100,000 erase cycle guarantee per sector

20-year data retention at 125°C

PERFORMANCE CHARACTERISTICS
m High performance

— 90 ns access time

— 25 ns page read times

— 0.5 s typical sector erase time

— 15 s typical effective write buffer word programming
time: 16-word/32-byte write buffer reduces overall
programming time for multiple-word updates

— 4-word/8-byte page read buffer
— 16-word/32-byte write buffer
m Low power consumption (typical values at 3.0 V, 5
MHz)
— 13 mA typical active read current
— 50 mA typical erase/program current
— 1 pA typical standby mode current

m Package options
— 56-pin TSOP
— 64-ball Fortified BGA

SOFTWARE & HARDWARE FEATURES
m Software features
— Program Suspend & Resume: read other sectors
before programming operation is completed
— Erase Suspend & Resume: read/program other
sectors before an erase operation is completed
— Data# polling & toggle bits provide status
— Unlock Bypass Program command reduces overall
multiple-word or byte programming time
— CFI (Common Flash Interface) compliant: allows host
system to identify and accommodate multiple flash
devices

m Hardware features
— Sector Group Protection: hardware-level method of
preventing write operations within a sector group
— Temporary Sector Group Unprotect: V,y-level method
of changing code in locked sector groups

— WP#/ACC input accelerates programming time
(when high voltage is applied) for greater throughput
during system production. Protects first or last sector
regardless of sector protection settings

— Hardware reset input (RESET#) resets device

— Ready/Busy# output (RY/BY#) detects program or
erase cycle completion

Publication# 25270 Rev: C Amendment/2
Issue Date: September 9, 2003

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

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

The Am29LV128MH/L is a 128 Mbit, 3.0 volt single
power supply flash memory devices organized as
8,388,608 words or 16,777,216 bytes. The device has
a 16-bit wide data bus that can also function as an
8-bit wide data bus by using the BYTE# input. The de-
vice can be programmed either in the host system or
in standard EPROM programmers.

An access time of 90, 100, 110, or 120 ns is available.
Note that each access time has a specific operating
voltage range (Vgc) and an I/O voltage range (V,p), as
specified in the Product Selector Guide and the Order-
ing Information sections. The device is offered in a
56-pin TSOP, 64-ball Fortified BGA. Each device has
separate chip enable (CE#), write enable (WE#) and
output enable (OE#) controls.

Each device requires only a single 3.0 volt power
supply for both read and write functions. In addition to
a V¢ input, a high-voltage accelerated program
(WP#/ACC) input provides shorter programming times
through increased current. This feature is intended to
facilitate factory throughput during system production,
but may also be used in the field if desired.

The device is entirely command set compatible with
the JEDEC single-power-supply Flash standard.
Commands are written to the device using standard
microprocessor write timing. Write cycles also inter-
nally latch addresses and data needed for the pro-
gramming and erase operations.

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.

Device programming and erasure are initiated through
command sequences. Once a program or erase oper-
ation has begun, the host system need only poll the
DQ7 (Data# Polling) or DQ6 (toggle) status bits or
monitor the Ready/Busy# (RY/BY#) output to deter-
mine whether the operation is complete. To facilitate
programming, an Unlock Bypass mode reduces com-
mand sequence overhead by requiring only two write
cycles to program data instead of four.

The Versatilel/O™ (V,g) control allows the host sys-
tem to set the voltage levels that the device generates

RELATED DOCUMENTS

For a comprehensive information on MirrorBit prod-
ucts, including migration information, data sheets, ap-
plication notes, and software drivers, please see
www.amd.com—Flash Memory—Product Informa-
tion—MirrorBit—>Flash Information—Technical Docu-
mentation. The following is a partial list of documents
closely related to this product:

and tolerates on the CE# control input and DQ 1/Os to
the same voltage level that is asserted on the V,q pin.
Refer to the Ordering Information section for valid Vg
options.

Hardware data protection measures include a low
V¢ detector that automatically inhibits write opera-
tions during power transitions. The hardware sector
group protection feature disables both program and
erase operations in any combination of sector groups
of memory. This can be achieved in-system or via pro-
gramming equipment.

The Erase Suspend/Erase Resume feature allows
the host system to pause an erase operation in a given
sector to read or program any other sector and then
complete the erase operation. The Program Sus-
pend/Program Resume feature enables the host sys-
tem to pause a program operation in a given sector to
read any other sector and then complete the program
operation.

The hardware RESET# pin terminates any operation
in progress and resets the device, after which it is then
ready for a new operation. The RESET# pin may be
tied to the system reset circuitry. A system reset would
thus also reset the device, enabling the host system to
read boot-up firmware from the Flash memory device.

The device reduces power consumption in the
standby mode when it detects specific voltage levels
on CE# and RESET#, or when addresses have been
stable for a specified period of time.

The SecSi™ (Secured Silicon) Sector provides a
128-word/256-byte area for code or data that can be
permanently protected. Once this sector is protected,
no further changes within the sector can occur.

The Write Protect (WP#/ACC) feature protects the
first or last sector by asserting a logic low on the WP#

pin.

AMD MirrorBit flash technology combines years of
Flash memory manufacturing experience to produce
the highest levels of quality, reliability and cost effec-
tiveness. The device electrically erases all bits within a
sector simultaneously via hot-hole assisted erase. The
data is programmed using hot electron injection.

MirrorBit™ Flash Memory Write Buffer Programming
and Page Buffer Read

Implementing a Common Layout for AMD MirrorBit
and Intel StrataFlash Memory Devices

Migrating from Single-byte to Three-byte Device IDs

Am29LV256M, 256 Mbit MirrorBit Flash device
(in 64-ball, 18 x 12 mm Fortified BGA package)
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PRODUCT SELECTOR GUIDE

Part Number Am29LV128MH/L
Regulated Voltage Range 93R 103R 113R 123R
Speed/ | Voo =30-86V Vio=3.0-836V|V,g=27-36V|V,,=165-36V Vip=1.65-3.6 V
g(:)l:i?ﬁ\e \F/ull V02Itage Range (N:J?:Z) (NL::Z) (le;;Z)
cc=2.7-36V Vio=27-36V Vi =1.65-3.6 V Vio=1.65-3.6V
Max. Access Time (ns) 90 100 110 120
Max. CE# Access Time (ns) 90 100 110 120
Max. Page access time (tpacc) 25 30 30 40 30 40
Max. OE# Access Time (ns) 25 30 30 40 30 40

Notes:

1. See “AC Characteristics” for full specifications.

2. Contact factory for availability and ordering information.

BLOCK DIAGRAM

DQO-DQ15 (A-1)

RY/BY#
Voo —»
ce | Sector Switches I—
VSS — T
_| Erase Voltage Vio —>| Input/Output
SET > Generator > Buffers
RE #
} \
WE# —>
State
WP#/ACC — | Control |
BYTE# — Comr_nand *
Register PGM Voltage
Generator
AA Chip Enable Data
CE# _¢ »|  Output Enable STB Latch
OE# - Logic ’—'
L] _ . ~ .
STB Y-Decoder Y-Gating
Y
<
V¢ Detector Timer f—'(;
|
§ X-Decoder > Cell Matrix
S
©
A22-A0 > <
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CONNECTION DIAGRAMS

NC

A22
A15
A14
A13
A12
A11
A10

A9

A8

A19
A20
WE#
RESET#
A21
WP#/ACC
RY/BY#
A18
A17

A7

A6

A5

A4

A3

A2

A1

NC

NC

NC
NC
A16
BYTE#
Vss
DQ15/A-1
DQ7
DQ14
DQ6
DQ13
DQ5
DQ12
DQ4
Vee
DQ11
DQS3
DQ10
DQ2
DQ9
DQ1
DQ8
DQO
OE#
Vss
CE#
A0
NC
Vio

O

ONOOAWN—LOOONOOOARWUN—=LOOONOOORAWN =

MDD

~
~
N~

56-Pin Standard TSOP

/L

156
155
[ 154
153
152
151
150
149
148
147
146
145
144
143
142
I
140
139
138
137
136
135
134
133
132
131
130
129

1/
//

Il

56-Pin Reverse TSOP

/L

156
155
154
153
152
151
150
149
148
147
146
145
144
143
142
I
140
139
138
137
136
135
134
133
132
131
130
129

1/

NC

NC
A16
BYTE#
Vss
DQ15/A-1
DQ7
DQ14
DQ6
DQ13
DQ5
DQ12
DQ4

Vee
DQ11
DQ3
DQ10
DQ2

DQ9

DQ1

DQ8

DQO

OE#

Vss

CE#

A0

NC

Vio

NC

A22
A15
A14
A13
A12
A1
A10

A9

A8

A19
A20
WE#
RESET#
A21
WP#/ACC
RY/BY#
A18
A17

A7

A6

A5

A4

A3

A2

A1

NC

NC

September 9, 2003

Am29LV128MH/L



AMD 1
CONNECTION DIAGRAMS

DATASHEET

64- Ball Fortified BGA
Top View, Balls Facing Down
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A

package body is exposed to temperatures above
150°C for prolonged periods of time.

Special Package Handling Instructions

Special handling is required for Flash Memory products
in molded packages (TSOP and BGA). The package
and/or data integrity may be compromised if the

6 Am29LV128MH/L September 9, 2003



DATASHEET AMD 1
PIN DESCRIPTION LOGIC SYMBOL

A22-A0 = 23 Address inputs 3
DQ14-DQO0 = 15 Data inputs/outputs ¢> A22-A0 16 0r8
DQ15/A-1 = DQ15 (Data input/output, word mode), DQ15-DQO <"i>

A-1 (LSB Address input, byte mode) —>| CE# (A-1)
CE# = Chip Enable input —| OE#
OE# = Output Enable input —| WE#
WE# = Write Enable input —»| WP#/ACC
WP#/ACC = Hardware Write Protect input; ——» RESET#

Acceleration input

. —>1 Vo RY/BY# |—>
RESET# = Hardware Reset Pin input
—»| BYTE#

BYTE# = Selects 8-bit or 16-bit mode
RY/BY# = Ready/Busy output
Vee = 3.0 volt-only single power supply

(see Product Selector Guide for

speed options and voltage

supply tolerances)
Vio = Output Buffer power
Vgss = Device Ground
NC = Pin Not Connected Internally

September 9, 2003 Am29LV128MH/L 7
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of the following:

Am29LV128MH/L H 123R PC |

—L TEMPERATURE RANGE
I = Industrial (-40°C to +85°C)

PACKAGE TYPE
E = 56-Pin Thin Small Outline Package (TSOP) Standard Pinout (TS 056)
F = 56-Pin Thin Small Outline Package (TSOP) Reverse Pinout (TSR056)
PC = 64-Ball Fortified Ball Grid Array (FBGA),

1.0 mm pitch, 13 x 11 mm package (LAA064)
SPEED OPTION

See Product Selector Guide and Valid Combinations

SECTOR ARCHITECTURE AND SECTOR WRITE PROTECTION (WP#=V,))
H = Uniform sector device, highest address sector protected
L = Uniform sector device, lowest address sector protected

DEVICE NUMBER/DESCRIPTION

Am29LV128MH/L
128 Megabit (8 M x 16-Bit/16 M x 8-Bit) MirrorBit Uniform Sector Flash Memory with VersatilelO™ Control,
3.0 Volt-only Read, Program, and Erase

Valid Combinations for Speed Vio Vee . —
TSOP Package (ns) Range Range Valid Combinations for
Fortified BGA Package Speed | Vo | V¢
Am29LV128MHI3R % 3.0-3.6V (ns) | Range | Range
Am29LV128ML93R T Order Number Package Marking
Am29LV128MH103R Am29LV128MH93R L128MH93N w0 | 30
Am29LV128ML103R g | 100 | 2786V Am29LV128MLO3R L128ML93N 3.6V
Am29LV128MH113R Fi v 8.0-s6v Am29LV128MH103R L128MH103N 100 | 27-
Am29LV128ML113R 10 | 165-36 Am29LV12BML103R | . | L128MLIOSN | | 36V | 30-
Am29LV128MH123R Am29LV128MH113R L128MH113N 110 | 165 36V
Am29LV128ML123R 120 [ 16538V Am29LV128ML113R L128ML113N 36V
Am29LV128MH123R L128MH123N 120 | 165
Valid Combinations Am29LV128ML123R L128ML123N 36V

Valid Combinations list configurations planned to be supported in vol-
ume for this device. Consult the local AMD sales office to confirm
availability of specific valid combinations and to check on newly re-
leased combinations.

Notes:

1. For 100, 110, and 120 speed option shown in product selector guide, contact AMD for availability and ordering information.

2. To select product with ESN factory-locked into the SecSi Sector: 1) select order number from the valid combinations given above, 2) add designator “N” at the
end of the order number, and 3) modify the speed option indicator as follows [103R = 10R, 113R = 11R, 123R = 12R, 93R, 103, 113, 123 = no change].
Example: Am29LV128MH12RPCIN. For Fortified BGA pacakges, modify the speed option indicator as follows: [T03N = 10N, 113N = 11N, 123N = 12N, 93N =
no change]. The designator “N” will also appear at the end of the package marking. Example: L128MH12NIN.

8 Am29LV128MH/L September 9, 2003
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AMD 1

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 loca-
tion. The register is a latch used to 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. Table 1 lists the device bus operations, the in-
puts 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

DQ8-DQ15
Addresses DQO- | BYTE# BYTE#
Operation CE# | OE# | WE# | RESET# | WP# ACC (Note 2) DQ7 =V =V,
Read L L H H X A D D
IN ouT oUT | pDQ8-DQ14
Write (Program/Erase) L H L H (Note 3) X An (Note 4) | (Note 4) | = High-Z,
DQ15 = A-1
Accelerated Program L H L H (Note 3) | Vuy An (Note 4) | (Note 4)
Vect Vec iah- iah- iah-
Standby 03V X X 03V H X High-Z | High-Z High-Z
Output Disable L H H H X X High-Z | High-Z High-Z
Reset X X X L X High-Z | High-Z High-Z
SA, A6 =L,
Sector Group Protect L| v | L Vi X | A3=L A2=L, |(Note4)| X X
(Note 2) A1=H, A0=L
SA, A6=H,
Sector Group Unprotect L H L Vi X A3=L, A2=L, | (Note 4) X X
(Note 2) A1=H, A0=L
Temporary Sector Group -~
Unprotect X X X Vip X AN (Note 4) | (Note 4) High-Z

Legend: L = Logic Low =V, H = Logic High = V), V), = 11.5-12.5'V, Vy; = 11.5-12.5 V, X = Don’t Care, SA = Sector Address,

Ay =Address In, Dy, = Data In, Dy, = Data Out
Notes:

1. Addresses are A22:A0 in word mode; A22:A-1 in byte mode. Sector addresses are A22:A15 in both modes.
2. The sector group protect and sector group unprotect functions may also be implemented via programming equipment. See the

“Sector Group Protection and Unprotection” section.

3. If WP# =V, the first or last sector remains protected. If WP# =V, the first or last sector will be protected or unprotected as
determined by the method described in “Write Protect (WP#)”. All sectors are unprotected when shipped from the factory (The
SecSi Sector may be factory protected depending on version ordered.)

4. Dy or Doyt as required by command sequence, data polling, or sector protect algorithm (see Figure 2).

Word/Byte Configuration

The BYTE# pin controls whether the device data 1/0
pins operate in the byte or word configuration. If the
BYTE# pin is set at logic ‘1’, the device is in word con-
figuration, DQO0-DQ15 are active and controlled by
CE# and OE#.

If the BYTE# pin is set at logic ‘0’, the device is in byte
configuration, and only data I/0 pins DQ0-DQ7 are
active and controlled by CE# and OE#. The data I/O

pins DQ8-DQ14 are tri-stated, and the DQ15 pin is
used as an input for the LSB (A-1) address function.

VersatilelO™ (V,g) Control

The VersatilelO™ (Vo) control allows the host system
to set the voltage levels that the device generates and
tolerates on CE# and DQ I/Os to the same voltage
level that is asserted on V5. See Ordering Information
for Vo options on this device.

September 9, 2003
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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 con-
trol and gates array data to the output pins. WE#
should remain at V.

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 com-
mand 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-Only Operations table for timing speci-
fications and to Figure 14 for the timing diagram. Refer
to the DC Characteristics table for the active current
specification on reading array data.

Page Mode Read

The device is capable of fast page mode read and is
compatible with the page mode Mask ROM read oper-
ation. This mode provides faster read access speed
for random locations within a page. The page size of
the device is 4 words/8 bytes. The appropriate page is
selected by the higher address bits A(max)—A2. Ad-
dress bits A1-A0 in word mode (A1-A-1 in byte mode)
determine the specific word within a page. This is an
asynchronous operation; the microprocessor supplies
the specific word location.

The random or initial page access is equal to tycc oOr
tce and subsequent page read accesses (as long as
the locations specified by the microprocessor falls
within that page) is equivalent to tpycc. When CE# is
deasserted and reasserted for a subsequent access,
the access time is tygc OF tcg. Fast page mode ac-
cesses are obtained by keeping the “read-page ad-
dresses” constant and changing the “intra-read page”
addresses.

Writing Commands/Command Sequences

To write a command or command sequence (which in-
cludes programming data to the device and erasing
sectors of memory), the system must drive WE# and
CE# to V,, and OE# to V.

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 or byte, instead of four. The
“Word/Byte Program Command Sequence” section
has details on programming data to the device using

both standard and Unlock Bypass command se-
quences.

An erase operation can erase one sector, multiple sec-
tors, or the entire device. Table 2 indicates the address
space that each sector occupies.

Refer to the DC Characteristics table for the active
current specification for the write mode. The AC Char-
acteristics section contains timing specification tables
and timing diagrams for write operations.

Write Buffer

Write Buffer Programming allows the system write to a
maximum of 16 words/32 bytes in one programming
operation. This results in faster effective programming
time than the standard programming algorithms. See
“Write Buffer” for more information.

Accelerated Program Operation

The device offers accelerated program operations
through the ACC function. This is one of two functions
provided by the WP#/ACC pin. This function is prima-
rily intended to allow faster manufacturing throughput
at the factory.

If the system asserts V, on this pin, the device auto-
matically enters the aforementioned Unlock Bypass
mode, temporarily unprotects any protected sector
groups, and uses the higher voltage on the pin to re-
duce the time required for program operations. The
system would use a two-cycle program command se-
quence as required by the Unlock Bypass mode. Re-
moving Vy from the WP#/ACC pin returns the device
to normal operation. Note that the WP#/ACC pin must
not be at V,, for operations other than accelerated
programming, or device damage may result. WP# has
an internal pullup; when unconnected, WP# is at V.

Autoselect Functions

If the system writes the autoselect command se-
quence, 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 Mode and Autose-
lect Command Sequence sections for more informa-
tion.

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# pins are both held at V| + 0.3 V.
(Note that this is a more restricted voltage range than
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Vy.) If CE# and RESET# are held at V|, but not within
Vo = 0.3V, the device will be in the standby mode, but
the standby current will be greater. The device re-
quires standard access time (tsg) 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.

Refer to the DC Characteristics table for 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 tyoc +
30 ns. The automatic sleep mode is independent of
the CE#, WE#, and OE# control signals. Standard ad-
dress access timings provide new data when ad-
dresses are changed. While in sleep mode, output
data is latched and always available to the system.
Refer to the DC Characteristics table for the automatic
sleep mode current specification.

RESET#: Hardware Reset Pin

The RESET# pin provides a hardware method of re-
setting the device to reading array data. When the RE-

SET# pin is driven low for at least a period of tgp the
device immediately terminates any operation in
progress, tristates all output pins, 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 in-
terrupted 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 V4g+0.3 V, the device
draws CMOS standby current (Igc.). If RESET# is held
at V,_but not within Vgq+0.3 V, the standby current will
be greater.

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# pa-
rameters and to Figure 16 for the timing diagram.

Output Disable Mode

When the OE# input is at V, output from the device is
disabled. The output pins are placed in the high
impedance state.
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Table 2. Sector Address Table

8-bit 16-bit

Sector Size Address Range Address Range

Sector A22-A15 (Kbytes/Kwords) (in hexadecimal) (in hexadecimal)
SAO0 0 0 0 0 0 0 0 64/32 000000—-00FFFF 000000—-007FFF
SA1 0 0 0 0 0 0 0 64/32 010000-01FFFF 008000—-00FFFF
SA2 0 0 0 0 0 0 1 64/32 020000—-02FFFF 010000-017FFF
SA3 0 0 0 0 0 0 1 64/32 030000-03FFFF 018000-01FFFF
SA4 0 0 0 0 0 1 0 64/32 040000—-04FFFF 020000-027FFF
SA5 0 0 0 0 0 1 0 64/32 050000-05FFFF 028000-02FFFF
SA6 0 0 0 0 0 1 1 64/32 060000-06FFFF 030000-037FFF
SA7 0 0 0 0 0 1 1 64/32 070000-07FFFF 038000-03FFFF
SA8 0 0 0 