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AMD £\

Am29LV200T/Am29LV200B

2 Megabit (262,144 x 8-Bit/131,072 x 16-Bit) CMOS 3.0 Volt-only

Sector Architecture Flash Memory

DISTINCTIVE CHARACTERISTICS
B Single power supply operation

— Extended voltage range: 2.7 to 3.6 volt read and
write operations for battery-powered
applications

— Siandard voliage range: 3.0 to 3.6 voli read and
write operations and for compatibility with high
performance 3.3 volt microprocessors

B High performance

— Extended voltage range: access times as fast as
100 ns

— Standard voliage range: access limes as fast as
90 ns
B Ultra low power consumption
— Automatic Sleep Mode: 200 nA iypical
— Siandby mode: 200 nA typical
— Read mode: 2 mA/MHz typical
— Program/erase mode: 20 mA typical
B Flexible sector architecture

— One 16 Kbyte, two § Kbyie, one 32 Kbyte, and
three 64 Kbyte sectars (byte mode)

— One 8 Kword, two 4 Kword, one 16 Kword, and
three 32 Kword sectors (word mode)

— Supporis control code and daia storage on a
single device

— Sector Protection feaiures:

A hardware method of locking a secior to
prevent any pragram or erase operations within
that sector

Temporary Sector Unproiect feaiure allows code
changes in previously locked seciors

B Top or bottom boot block configurations
available

B Embedded Algorithms

— Embedded Erase algorithms automatically
preprogram and erase the eniire chip or any
combination of designaied sectors

— Embedded Program algorithms automatically
write and verify byies or words at specified
addresses

B Minimum 100,000 write cycle guarantee per
sector

B Package option
— 48-pin TSOP
— 44-pin SO

B Compatibility with JEDEC standards

— Pinout and software compatible with single-
power supply Flash

— Superior inadvertent write protection

B Data Polling and toggle bits

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

B Ready/Busy pin

— Provides a hardware method of detecting
program or erase cycle completion

B Erase suspend/resume feature

— Provides the ability 1o suspend the erase
operation in any secior to read data from or
program data to any other sector and io then
refurn o the ariginal sector and complete the
initial erase operation

B Hardware reset pin (RESET)

— Hardware method to reset the device to the
read mode

GENERAL DESCRIPTION

The Am29LV200 is a 2 Mbit, 3.0 Volt-only Flash memory
organized as 256 Kbytes of 8 bits each or 128 Kwords of
16 bits each. For flexible erase and program capability,
the 2 Mbits of data are divided into seven sectors. In byte
mode, these seciors are as follows: one 16 Kbyte, two 8§
Kbyte, one 32 Kbyte, and three 64 Kbyte. In word mode,

the seven seciors translate o one 8 Kword, iwo 4 Kword,
one 16 Kword, and three 32 Kwaord, respeciively. The x8
data appears on DQO-DQ7; the x16 data appears on
DQO-DQ15. The Am29LV200 is offered in a 48-pin
TSOP and a 44-pin SO package. This device is
designed to be programmed in-system with voliage
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levels as low as 2.7 volis. The device can also be pro-
grammed in standard EPROM programmers.

The Am29LV200 provides two levels of performance.
The first level offers access times as fast as 100 ns with
a Vg range as low as 2.7 volts, which is optimal far
battery powered applications. The second level offers
a 90 ns access time, optimizing performance in
systems where the power supply is in the regulated
range of 3.0 to 3.6 volis. To eliminate bus contention,

the device has separate chip enable (CE), write enable

(WE), and output enable (OE) controls.

The Am29LV200 is entirely command set-compatible
with the JEDEC single-power-supply Flash standard.
Commands are writlen to the command register using
standard microprocessor write timings. Register con-
tents serve as input to an iniernal staie-machine that
cantrals the erase and pragramming circuitry. Write
cycles also internally laich addresses and data needed
far the programming and erase operalions. Reading
data out of the device is similar to reading from other
Flash or EPROM devices.

The Am29LV200 is programmed by executing the
program command sequence. This invokes the
Embedded Program Algorithm, which is an internal
algorithm that automatically times the program pulse
widths and verifies proper cell margin. The device is
erased by executing the erase command sequence.
This invokes the Embedded Erase Algorithm, which is
an internal algarithm that automatically preprograms
the array, if it is not already programmed, before exe-
cuting the erase operation. During erase, the device
automatically times the erase pulse widths and verifies
proper cell margin.

This device also fealures a secior erase architeciure.
This allows for sectors of memory o be erased and
reprogrammed without affecting the data conienis of
other sectors. A sector is typically erased and verified

within 1.0 seconds. The Am29LV200 is fully erased
when shipped from the factory.

The Am29LV200 device also features hardware sector
protection, implemented via external programming
equipment, which disables both program and erase
operations in any combination of the memary seclors.

The Erase Suspend feature enables the user to pause
the erase aperation, for any period of fime, o read data
from or program data to a sector that was not being
erased. Thus, irue background erase can be achieved.

The device features 3.0 volt, single-power-supply oper-
ation for both read and write funciions. Internally gen-
eraied and regulated volitages are provided for the
program and erase operations. A low V¢ detecior
automatically inhibits write operations during power
transitions. The end of program or erase is detected by
the RY/BY pin. Data Polling of DQ7, ar by the Toggle
Bit (DQ6). Once the end of a program or erase cycle
has been completed, the device automatically resets to
the read mode.

The Am29LV200 also has a hardware RESET pin.
When this pin is driven low, execution of any
Embedded Program or Erase Algorithm will be termi-
nated. The internal state machine is then be reset into
the read mode. Resetting the device will enable the
system's microprocessor o read the boot-up firmware
from the Flash memory.

AMD's Flash technology combines years of Flash
memory manufacturing experience to produce the
highest levels of quality, reliability and cost effective-
ness. The Am29LV200 memory electrically erases
all bits within a sector simultaneously via Fowler-
Nordheim tunneling. The bytes are pragrammed cne
byte at a time using the EPROM programming mecha-
nism of hot electron injection.

2 Am29LV200T/Am29LV200B
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PRODUCT SELECTOR GUIDE
Family Part Number Am29LV200T/Am 20LV200B
Ordering Part Number: Voo =3.0-36V -90R
Voo =27-36V -100 120 150
Max access time (ns) 90 100 120 150
CE access time (ns) 90 100 120 150
OE access time (ns) 40 40 50 55
BLOCK DIAGRAM
RY/BY Soolor | DQO-DQ15 (A-1)
Voo —» Switches @
Vgg —m
BESET Erase Voltage _ INnput/Cutput
l Generalor » Buffers
AN
o Slate
WE— Control <
BYTE —m
Command %
Register PGM Voltage <
’—b Generator
A A Chip Enable
CE »| Oulput Enable SIE_ Data Latch
OE » Logic
Y v
ST“'B' Y-Decoder | Y-Gating
v 5
Ve Detector Timer H
a -
a
g X-Decoder GCell Matrix
AD-A16 0
E ,
20513B-1
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CONNECTION DIAGRAMS

A5 /11 O 48 — A16
A4 ——2 47 —— BYTE
Al3C—13 46 —— Vgg
Jy |- — 45 F— DQ15/AA1
Jy [y m— Y 44— DQ7
AMOE——6 43— DQ14
AQ— 7 42 — DQB
AB—18 41— DQ13
[ @y sm— 40 — DQ5
NG =———10 39 —— DQ12
WE ———1 11 38— DQ4
RESET —— 12 37 ——Vee
NC /113 36 —— DQ11
NCT—]14 35 —DQ3
RYBY —— 15 34 — DQ10
NC /16 33— DQ2
NC —17 32 ——DQ9
A7——118 31 /= DN
AB———119 30 — DQ8
AL C— 120 29 —— DQoO
A —— 21 28 —1OE
Az —(22 27 F—/ Vgs
Az ———23 26— CE
Al —]24 25 /3 A0
Standard 48-Pin TSOP
Al ——1 O 48 — A15
BYTE —— 2 47 F— A14
Vgg T—1 3 46 /— A13
DQ15/A1 — 4 45— A12
DQ7 ——5 44 — A1
DQ14a—46 43— A10
DO ———7 12 —— A9
DQ13—48 41— A8
(D] (/57 mm— 40 /1 NC
DQ12 =—/ 10 39 —— NG
DQ4 —— 11 3B F—WE
Ve —— 12 37 — RESET
DQ11 — 13 36— NG
DQz /] 14 35— NG
DQ1o =— 15 34 —/—— RY/BY
D2 /116 33F—— NG
DQY ——— 17 32—/ NC
D1 —— 18 31 /9 A7
DQ8 ——— 19 30 ——— A8
DQO —— 20 20— A5
OF —— 21 28— A4
Vgg {22 27 —— A3
CEc——23 26 —— A2
Ao —— 24 25— A1
Reverse 48-Pin TSOP 20513B-2
4 Am29LV200T/Am29LV200B
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CONNECTION DIAGRAMS (continued)
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NC []1 D 44 ] RESET
RY/BY [|2 a3(] WE

NG []3 42|] A8

A7 []4 41|] Ag

a6 []s a0(] A10

A5 [|6 39 (] A11

M []7 38 (] A12

A3 [|s 37(] A13

A2 []o 36]] A14

A1 []10 35|] A1s

Ao [ ]11 34]] A16

CE [ |12 33|] BYTE

Vss [ |13 32|] Vss

OE [ |14 31 [] DQ15/A-1

pao [ |15 s0|] par

pas [ |16 29|] D14

pQt [ |17 28] Das

pa9 [ |18 271 pa1s

pa2 [|19 26 |] DQs
pQ1o [ |20 25 ] pDQi2

DQ3 [ |21 24|] DQ4
DQ11 [ |22 23] Vee

44-Pin SO
20613B-3
Am29LV200T/Am 29LV200B 5
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PIN CONFIGURATION

LOGIC SYMBOL

Downloaded from Datasheet.su

AQ-A16 = 17 addresses 17

DQO-DQ14 = 15 daia inputs/outputs i> AD-A16 16 or 8

DQ15/A-1 = DQ15 data input/output, DQO-DQ15 <¢>
A-1 address mux (A-1)

BYTE = Selects 8-bit or 16-bit mode _ Jeem

CE = Chip enable _ Llorm

OE = Quiput enable _ Slwew

WE = Write enable Wl RESET

RESET = Hardware reset pin, active low _ JlavrE RY/BY |

RY/BY = Ready/Busy output

Voo = Standard voltage range (3.0V 1o 3.6 V)
for -90R 2051384
Extended voltage range (2.7 V10 3.6 V)
for-100, -120, -150

Vgg = Device ground

NC = Pin not connecied internally

& Am29LV200T/Am29LV200B
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ORDERING INFORMATION
Standard Products

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.

AM29LV200 T 90R E C

-L OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

TEMPERATURE RANGE

G = Caommercial (0°C to +70°C)

| = Industrial (-40°C to +85°C)
E = Extended (-55°C to +125°C)

PACKAGE TYPE

E = 48-Pin Thin 8mall Outline Package (TSOP)
Standard Pinout (TS 048)

F = 48-Pin Thin Small Qutline Package (TSOP)
Reverse Pinout (TSR048)

S = 44-Pin Small Outline Package (SO 044)

SPEED OPTION

-Xxx = 271036V Voo
xxR= 30036V Ve

See Product Selector Guide and Valid Combinations

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

DEVICE NUMBER/DESCRIPTION

Am291V200

2 Megabit (256K x 8-Bit/128K x 16-Bit) CMOS Flash Memory
3.0 Volt-only Program and Erase

Valid Combinations Valid Combinations

Valid Combinations list configurations planned to be sup-

AM2SLV200T-90R, ported in volume for this device. Consult the local AMD sales
AM25LVZ00B-90R EG, El, FG, FI, 8G, 8l office to confirm availability of specific valid combinations and
Ve =3.0-36V to check on newly released combinations.
AM231V200T-100,
AM291V200B-100
AM291V200T-120 SC, SI, SE, SEB,
AM291V200B-120 EC, El, EE, EEB,

FC, FI, FE, FEB
AM29LV200T-150,
AM29LV200B-150

Am29LV200T/Am29LV200B 7
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Table 1. Am29LV200 User Bus Operations (BYTE= V)
Operation CE OFE WE AD A1 AB A9 Dao-DQ15 |RESET
Autoselect, Manufacturer Gode L L H L L L Vi Code H
{Note 1)
Autoselect Device Code (Note 1) L L H H L L Vb Code H
Read L L H A0 Al AS A9 RD H
Standby H X X HIGH Z H
Quiput Disable L H H HIGH 7 H
Write L H L A0 Al AS A9 | PD (Note 2) H
Enable Sector Protect (Note 3) L Vip Pulse/H L H L Vip Code H
Verify Sector Protect (Note 4) L L H L H L Vb Code H
Temporary Sector Unprotect X X X X X X X Vip
Reset X X X X X X HIGH Z L
Table 2. Am29LV200 User Bus Operations (BYTE= V)
Operation CE OE WE Ao A1 A6 A9 |Dao-DQ7 | Das-DQ15 RESET
Autoselect,
Manufacturer Code L L H L L L Vip Code HIGH Z H
{Note 1)
é‘;ﬁ’:‘?:ﬁgfﬁf‘”w L L H H L L | vp | Code | HiGHZ | H
Read L L H AO AT AB A9 RD HIGH Z H
Standby H X X HIGH 7 HIGH 7 H
Output Disable L H H HIGH Z HIGH 7 H
Write L H L AD AT A8 A9 |PD(Note2)] HIGHZ H
(El\?;t;'g)se"“” Poolect 1| v, | PukeH | L H L | Vp | Gode HIGH 7 H
E’ﬁ;‘t‘z f)em” Protect L L H L H L | vp | Code | HiGHZ | H
Lemporary Sector X X X X X X X X HIGH Z Vip
nprotect
Reset X X X X X X X HIGH 7 HIGH Z L
Legend:

L=V, H=Vy, Vip=11.5-125volts, X = Don’t care. See "DC Characteristics” for voltage levels.

PD = program data, RD = read data. Refer to Table 4 on page 10 for more information.

Motes:

1. Manufacturer and device codes may also be accessed via a command register write sequence. Refer fo Table 6.

2. Refer to Table 4 for valid PD during a write operation.
3. SetVgo=3.0Volis+ 10%.
4

. Refer to "Sector Protection” on page 11.

8 Am29LV200T/Am29LV200B
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USER BUS OPERATIONS

Read Mode

The Am29LV200 has three control functions which
must be satisfied in order to obtain data at the ouiputs:

B CE is the power conirol and should be used for

device selection (CE = V)

B OE is ihe output conirol and should be used to gate
data to the output pins if the device is selected
(QE=V)

B WE remains at V|

Address access time (iage) is equal to the delay fram
stable addresses io valid output data. The chip enable
access fime (izg) is the delay from siable addresses
and stable CE to valid data at the ouiput pins. The
output enable access time (ipg) is the delay from the
falling edge of OF to valid data at the ouiput pins
(assuming the addresses have been stable at least

tacc — Iog time).
Standby Mode

The Am29LV200 accommodates low standby power
cansumption by applying the following voltages o the
CE and RESET pins. lppg for CMOS compatible 1/Cs
(current consumption <5 BA max.) is enabled when a
CMOS logic level '1' (Vo £ 0.5 V) is applied to the CE
cantrol pin with RESET = Ve £ 0.3 V. While in the lges
standby mode, the data I/O pins remain in the high
impedance state independent of the voltage level
applied to the OF input. See the DC Characteristics
section for more details on Standby Modes.

Deselecting CE (CE, RESET = V¢ t 0.3 V) puts the
device into the I3 standby mode. Ii the device is
deselected during an Embedded Algorithm operation,
it will continue to draw active power (lgep), prior to
entering the standby mode, uniil the operation is com-
plete. When the device is again selected (CE = V),
active operations accur in accordance with the AC
timing specifications.

Automatic Sleep Mode

Advanced power management feaiures such as the
automatic sleep mode minimize Flash device energy
consumption. This is extremely important in
battery-powered applications. The Am29LV200 auto-
matically enables the low-power, automatic sleep
mode when addresses remain stable far 200 ns. Auio-
malic sleep mode is independent of the CE, WE, and
OE control signals. Typical sleep mode current draw is
200 nA (for CMOS-compaiible operation). Standard
address access timings provide new data when
addresses are changed. While in sleep mode, output
data is latched and always available io the system.

Output Disable

If the OE input is at a logic high level (V), output from
the device is disabled. This will cause the output pins to
be in a high impedance state.

Autoselect

The Autoselect mode allows the reading out of a binary
cade from the device and will identify its manufacturer
and type. The intent is to allow programming equipment
to automatically match the device to be programmed
with its corresponding programming algorithm. The
Autoselect command may also be used to check the
status of write-protecied sectors (see Table 3). This
mode is functional over the entire temperaiure range of
the device.

To activaie this mode, the programming equipment
must force Vp {11.5-12.5 volis) on address pin A9.
Two identifier bytes may then be sequenced from the
device auipuis by toggling address A0 from V| to V.
All addresses are don't cares except AO, A1, and A6
(see Table 3).

The manufacturer and device codes may also be read
via the command register, for instances when the
Am29LV200 is erased or programmed in a sysiem
without access to high voltage an the A9 pin. The
command sequence is illusirated in Table 6.

Byte 0 (A0 = V,)) represents the manufaciurer's code
and byte 1 (A0 = V) the device identifier code. These
two bytes are given for the Am29LV200 in Table 3. All
identifiers for manufacturer and device exhibit odd
parity with DQ7 defined as the parity bit. In order to
read the proper device codes when executing Autose-
lect, A1 must be V|| (see Table 3). Far device ideniifica-
tion in word mode (BYTE = V), DQ9 and DQ13 are
equal to '1"and DQ8, DQ10-12, DQ14, and DQ15 are
equal to ‘0.

IFBYTE = V|, (for ward mode), the device cade is 223BH
(for top boot block) or 22BFH (for bottom boot block). If
BYTE =V, (for byte mode), the device code is 3BH (for
top boot block) or BFH (for botiom boat block).

In order to determine which sectars are write protecied,
A1 must be at V|, while running through the sector
addresses. If the selected sector is protected, the
device outputs a'1"on DQO.

Am29LV200T/Am29LV200B 9
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Table 3. Autoselect/Sector Protection Codes

Code D& |[Da (Do |De D@ |Da Do |Da
Typa Mode A12-A16 | A6 | A1 | AD | (HEX) | DQ8-DQ15 7 6 5 4 3 2 1
Xﬁr[‘)“fad“rerc‘)de: X L|L|L| oH Highz |o|lo|o|o |l o|o]o
DQY -1,
, Word X 223BH | DQ13 - 1
291LV200 Device ’
(Top Root Block) L LA Others=0 | O | O | 1 1 1 11 )0} 1
Byle X 3BH High-Z
DQY =1,
, Word X 22BFH | DQ13 - 1
291LV200 Device ’
(Bottom Boot Block) L LA Others=0 | 1 | O ] 1 11 11 1 |1
Byte X BFH High-Z
Sector Protection Sel Seclor | - 1L gy X ololo|lolo|o]|o
Addresses

X = Don't care.

* Outputs 01H at protected sector addresses.

Table 4. Sector Address Tables (Am29LV200T)

(x8) (x16)

A16 A15 A4 A13 A12 Sector Size Address Range Address Range

SA0 0 0 X X X 64 Kbyles 00000h—OFFFFh 00000h—07FFFh
32 Kwords

SAT 0 1 X X X 64 Kbyles 10000h-1FFFFh 08000h-OFFFFh
32 Kwords

SA2 1 0 X X X 64 Kbytes 20000h-2FFFFh 10000h—17FFFh
32 Kwords

8A3 1 1 0 X X 32 Kbytes 30000h-37FFFh 18000h—1 BFFFh
16 Kwords

SAd 1 1 1 0 0 8 Kbytes 38000h-39FFFh 1G000h—1CFFFh
4 Kwords

SA5 1 1 1 0 1 8 Kbytes 3A000h—3BFFFh 1D000h—1DFFFh
4 Kwords

SAG 1 1 1 1 X 16 Kbyles 3G000h-3FFFFh 1E000h—1FFFFh
8 Kwords

Note:

The address range is A16:A-1 if in byte mode (BYTE = V). The address range is A16:A0 if in word mode (BYTE = V).

10 Am29LV200T/Am29LV200B

Downloaded from Datasheet.su



PRELIMINARY

AMDZ\

Table 5. Sector Address Tables (Am29LV200B)
(x8) (x186)

A16 A15 A4 A13 A12 Sector Size Address Range Address Range

SAO 0 0 0 0 X 16 Kbytes 00000h-03FFFh 00000h—01FFFh
8 Kwords

SAT 0 0 0 1 0 8 Kbytes 04000h-05FFFh 02000h—02FFFh
4 Kwords

SA2 0 0 0 1 1 8 Kbyles 06000h-07FFFh 03000h-03FFFh
4 Kwords

SA3 0 0 1 X X 32 Kbyles 08000h-OFFFFh 04000h—-07FFFh
16 Kwords

SA4 0 1 X X X 64 Kbytes 10000h—1FFFFh 08000h—0FFFFh
32 Kwords

QA5 1 0 X X X 64 Kbyles 20000h—2FFFFh 10000h-17FFFh
32 Kwords

3AB 1 1 X X X 64 Kbyles 30000h-3FFFFh 18000h-1FFFFh
32 Kwords

Note:

The address range is A16:A-1 if in byte mode (BYTE = V). The address range is A16:A0 if in word mode (BYTE = Vyy).

Write

Device erasure and programming are accomplished via
the command register. The command register is written
by bringing WE to V,, while CEis at V) and OE is at V.
Addresses are lalched on the falling edge of CE or WE,
whichever accurs later, while data is latched on the rising
edge of the CE ar WE pulse, whichever occurs first.
Standard microprocessar write timings are used.

Refer to AC Write Characteristics and the
Erase/Programming Waveforms for specific timing
parameters.

Sector Protection

Sectars of the Am29LV200 may be hardware protected
at the user's factory with external programming equip-
ment. The protection circuitry will disable both program
and erase funciions for the protected sectors, making
the protected sectors read-only. Requests to program
or erase a protecied sector will be ignored by the
device. If the user attempis to write to a protecied
sector, DATA Palling will be activated for about 1 us;the
device will then return to read mode, with data from the
protected sector unchanged. If the user attempis to
erase a protected sector, Toggle Bit will be activated for
about 50 ps;the device will then return to read mode,
without having erased the protecied secior.

It is possible to determine if a secior is protected in the
system by writing an Autoselect command. Performing
a read operation at the address location XX02H, where
the higher order address A16—A12 represents the
secior address, will produce a logical '1" at DQO for a
pratected secior.

Temporary Sector Unprotect

The sectors of the Am29LV200 may be temporarily
unpratected by raising the RESET pin to 12.0 Volis
(Vip). During this mode, formerly protecied seciors can
be programmed or erased with standard command
sequences by selecting the appropriate byte or sector
addresses. Once the RESET pin goes o V|, all the
previously protected seciors will be protecied again.

Command Definitions

Device operations are selected by writing specific
address and data sequences into the command register.
Writing incorrect address and data values or writing
them in the improper sequence will reset the device
to the read mode. Table 6 defines the valid register
command sequences. Note that the Erase Suspend
(BOH) and Erase Resume (30H) commands are valid
only while the Sector Erase operation is in progress.

Read/Reset Command

The device will automatically power up in the
read/reset state. In this case, acommand sequence
is not required to read data. Standard micropro-
cessor cycles will retrieve array data. This default
value ensures that no spurious alteration of the
memory content occurs during the power transi-
tion. Refer to the AC Characteristics section far the
specific timing parameters.

The read or reset operation is initiated by writing the
read/reset command sequence inio the command reg-
ister. Microprocessor read cycles reirieve array data

Am29LV200T/Am29LV200B 11
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from the memary. The device remains enabled for
reads uniil the command register contents are aliered.

Autoselect Command

Flash memaries are intended far use in applications
where the local CPU alters memory conients. As such,
manufacturer and device codes must be accessible
while the device resides in the target system. The
Am29LV200 contains an autoselect command opera-
tion that provides device information and sector protec-
tion staius o the system. The aperation is initiated by
writing the autoselect command sequence inio the
command register. Following the command write, a
read cycle from address XX00H retrieves the manufac-

turer cade of 01H. A read cycle from address XX01H
returns the device code B3BH/BFH for x8 configuration
or 223BH/22BFH for x16 configuration (see Table 3 on
page 10). All manufaciurer and device codes will
exhibit odd parity with the MSB of the lower byte {DQ7)
defined as the parity bit. Scanning the sector
addresses (A12, A13, A14, A15, and A16) while (A6,
A1, A0) = (0, 1, 0) will produce a logical "1’ code at
device output DQO for a write protecied seciar (see
Table 3).

To terminate the Autoselect operation, it is heces-
sary to write the read/reset command sequence
into the register.

12 Am29LV200T/Am29LV200B
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Table 6. Am29LV200 Command Definitions

Second Bus Fourth Bus
Command Bus FirstBus Read/Write | Third BusWrite | Read/Write Fifth Bus Sixth Bus
Sequence Write | write Cycle Cycle Cycle Cycle Write Cycle Write Cycle
Read/Reset Cycles
(Note 2} Req'd | Addr Data Addr Data Addr Data Addr Data Addr Data | Addr | Data
Word XXFO
Reset/Read 1 XXX RA RD
Byte FO
Autoselect Word 56h | XXAA | 2AA | XXB5 | 5bH | XX90 | XX00 | XX01
3
Manufacturer 1D | oo AMA| AA | 555 | 55 | AAA | 90 00 | o1
Autoselect Word bbh | XXAA | 2AA | XX55 bbb XX90 | XX01 | 223B
Device ID 3
(Top Boot Block) | Byte AAA AA 555 55 AAA 90 01 3B
Autoselect Word 555 | XXAA | 2AA | XXb5 555 XX90 | XX01 | 22BF
Device ID
Bottom Boot 3
(Bo Byte MA| AA | 555 | 55 | AAA | 90 01 BF
Block)
gA/ | XX00
Word 5bh | XXAA | 2AA | XXb5 bbb XX90
Autoselect XX02 XX01
Sector Protect 3
Verify (Note 3) 00
Byte AAA AA 555 b5 AAA 90 SA/02
01
Word XXAA | 2AA | XXb5 | bbb | XXAOD
Byte Program 4 bh5 PA PD
Byte AA 5bb 55 AAA A0
Waord XXAA | 2AA | XXB5 | bbb | XX80 BEE | XXAA| 2AA | XXB5 | BEh | XX10
Chip Erase 6 555
Byte AA 5b5 55 AAA 80 AAA AA 565 55 AAA 10
Ward XXAA | 2AA | XXb55 | bbb | XX80 BhE | XXAA| 2AA | XXB5 XX30
Sector Erase 6 bbb SA
Byte AA 565 jo1o] AAA 80 AAA AA 565 b5 30
Erase Suspend Word XXBO
Note 4 1 XXX
(Note 4) Byle Bo
Word XX30
Erase Resume 1 XXX
Byte 30

Legend:
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 are latched on the falling edge of the WEor CE puise.
PD = Data to be programmaed at location PA. Data is latched on the rising edge of WE or CE puise.

SA = Address of the sector to be srased. Address bits A16-A12 uniquely select any sector.

Notes:
1. Ail values are in hexadecimal.

2. See Tables 1 and 2 for description of bus operations.

3. Thedata is 00H for an unprotected sector group and 0 1H for a protected sector group. The complete bus address is composed
of the sector address (A16-A12), A1 =1, and A0 = 1.

4. Read and program functions in non-erasing sectors are allowed in the Erase Suspend mode.

Unless otherwise noted, address bits A16—A11 = X = don’t care.

Am29LV200T/Am29LV200B 13
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Word/Byte Programming

The device can be programmed on a word or byle
basis. Programming is a four-bus-cycle operation.
There are two "unlock” write cycles. These are followed
by the program command and address/data write
cycles. Addresses are laiched on the falling edge of CE
or WE, whichever occurs later, while the data is latched
on the rising edge of CE or WE, whichever occurs firs.
The rising edge of CTE or WE, whichever occurs first,
initiates proagramming using the Embedded Program
Algorithm. Upan executing the write command, the
system is not required to provide further cantrols or
timing. The device will automatically provide adequate
internally generated program pulses and verify the pro-
grammed cell margin.

The status of the Embedded Program Algorithm oper-
ation can be determined three ways:

B DATA Polling of DQ7
B Checking the status of the toggle bit DQ6
B Checking the status of the RY/BY pin

Any commands written to the chip during the
Embedded Program Algorithm will be ignored. If a
hardware reset occurs during a programming opera-
tion, the data at that location will be corrupted.

Programming is allowed in any sequence and across
sector boundaries. Beware that a data ‘0’ cannot be
pragrammed back to a '1'. Attempting to do so will
cause the device io exceed programming time limits
(DQ5 = 1) or result in an apparent success according
to the data polling algorithm. However, reading the
device after execuiing the Read/Reset operation will
show that the data is still ‘0’. Only erase operations can
convert '0's to'1's.

Figure 6 illustrates the Embedded Pragram Algorithm,
using typical command strings and bus operations.

Chip Erase

Chip erase is a six bus cycle operation. There are two
"unlock” write cycles, followed by writing the erase "set
up" command. Two mare “unlock” write cycles are fol-
lowed by the chip erase command.

Chip erase does not require the user to preprogram the
device 1o all '0's prior to erase. Upaon executing the
Embedded Erase Algorithm command sequence, the
device automatically programs and verifies the entire
memory to an all zero data pattern prior o elecirical
erase. The system is not required to provide any con-
trols or timings during these operations.

The Embedded Erase Algorithm erase begins on the
rising edge of the last WE or CE (whichever occurs
first) pulse in the command sequence. The status of the
Embedded Erase Algorithm operaiion can be deter-
mined three ways:

B DATA Polling of DQ7
B Checking the status of the toggle bit DQ6
B Checking the staius of the RY/BY pin

Figure 7 illustrates the Embedded Erase Algorithm,
using a typical command sequence and bus operations.

Sector Erase

Secior erase is a six bus cycle operation. There are two
"unlock"writes. These are followed by writing the erase
"get up" command. Two more "unlock” writes are fol-
lowed by the Sector Erase command (30H). The sector
address (any address location within the desired
sector) is laiched on the falling edge of WE or CE
(whichever occurs last) while the command (30H) is
latched on the rising edde of WE or CE (whichever
oceurs first).

Multiple sectars can be specified for erase by writing
the six bus cycle operation as described above and
then following it by additional writes of the Sector Erase
command to addresses of other sectors to be erased.
The time between Secior Erase command writes must
be less than 80 us, otherwise that command will not be
accepted. It is recommended that processoar interrupts
be disabled during this time 1o guarantee this condition.
The interrupts can be re-enabled after the last Sector
Erase command is written. A time-out of 80 us from the
rising edge of the last WE (or CE) will initiate the exe-
cution of the Seclor Erase command(s). If another
falling edge of the WE (or CE) occurs within the 80 us
time-out window, the timer is reset. During the 80 us
window, any command other than Sector Erase or
Erase Suspend written to the device will reset the
device back to Read mode. Once the 80 ps window has
timed out, only the Erase suspend command is recog-
nized. Note that although the Reset command is not
recognized in the Erase Suspend mode, the device is
available for read or program operations in sectors that
are not erase suspended. The Erase Suspended and
Erase Resume commands may be written as ofien as
required during a sector erase operation. Hence, once
erase has begun, it must ultimately complete unless
Hardware Resetl is initiated. Loading the secior erase
registers may be done in any sequence and with any
number of sectors (0 to 6).

Sector erase does not require the user to program the
device prior to erase. The device automatically prepro-
grams all memory locations, within sectors to be
erased, prior to electrical erase. When erasing a secior
or sectors, the remaining unselected sectors or the
write protected seciors are unaffecied. The system is
not required to provide any controls or timings during
sector erase operations. The Erase Suspend and
Erase Resume commands may be written as often as
required during a sector erase aperation.

Automatic seclor erase operations begin on the rising
edge of the WE (or CE) pulse of the last sector erase
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command issued, and once the 80 us time-out window
has expired. The siatus of the sector erase operation
can be determined three ways:

B DATA Polling of DQ7
B Checking the status of the toggle bit DQ6
B Checking the status of the RY/BY pin

Further status of device activity during the secior
erase operation can be determined using toggle bits
DQ2 and DQS.

Figure 7 illustrates the Embedded Erase Algorithm,
using a typical command sequence and bus operaiions.

Erase Suspend

The Erase Suspend command allows the user to inter-
rupt a Sector Erase operation and then perform data
read or pragram operations in a sector not being
erased. This command is applicable enly during the
Secior Erase operation, which includes the time-out
period far Sector Erase. The Erase Suspend command
will be ignored if written during the execution of the Chip
Erase operation or Embedded Program Algorithm (but
will reset the chip if written improperly during the
command sequences.) Writing the Erase Suspend
command during the Sector Erase time-out resulis in
immediate termination of the time-out period and sus-
pension of the erase operation. Once in Erase Sus-
pend, the device is available for read (note that in the
Erase Suspend mode, the Resel/Read command is not
required for read operations and is ignored) or program
operations in seciors not being erased. Any other
command writien during the Erase Suspend mode will
be ignored, except for the Erase Resume command.
Writing the Erase Resume command resumes the
sector erase operation. The addresses are "don’t cares”
when writing the Erase Suspend or Erase Resume
command.

When the Erase Suspend command is written during a
Sector Erase operation, the chip will take between 0.1 s
and 20 ps o actually suspend the operation and go inio
erase suspended read mode (pseudo-read mode), at
which time the user can read or pragram from a secior
that is not erase suspended. Reading data in this mode
is the same as reading from the standard read mode,
except that the data must be read from seciars that have
not been erase suspended.

Successively reading from the erase-suspended secior
while the device is in the erase-suspend-read mode will
cause DQ2 to toggle. Polling DQ2 on successive reads
from a given sector provides the system the ability io
delermine if a secior is in Erase Suspend.

After entering the erase-suspend-read mode, the user
can pragram the device by writing the appraopriate
command sequence for Byte Pragram. This program
mode is known as the erase suspend-program mode.

Again, programming in this mode is the same as pro-
gramming in the regular Byte Program mode, except
that the data must be programmed to seclors that are
not erase suspended. Successively reading from the
erase suspended sector while the device is in the erase
suspend-program mode will cause DQ2 io toggle. Com-
pletion of the erase suspend operation can be deter-
mined two ways:

B Checking the status of the toggle bit DQ2
B Checking the status of the RY/BY pin

To resume the operation of Sector Erase, the Resume
command (30H) should be writien. Any further writes of
the Resume command at this point will be ignored. How-
ever, ancther Erase Suspend command can be writien
after the device has resumed sector erase operations.

When the erase operation has been suspended, the
device defaults to the erase-suspend-read mode.
Reading data in this mode is the same as reading fram
the standard read mode except that the daia must be
read from seciors thal have not been erase-suspended.

To resume the operation of Sector Erase, the Resume
command (30H) should be written. Any further writes of
the Resume command at this point will be ignored.
Another Erase Suspend command can be written after
the chip has resumed erasing.

Write Operation Status
Address Sensitivity of Write Status Flags

Detailed in Table 7 are all the status flags that can be
used to check the siatus of the device far current made
operation. During Sector Erase, the part provides the
status flags automatically to the I/O ports. The informa-
tion on DQ2 is address sensitive. This means that if an
address from an erasing sector is consecufively read,
then the DQ2 bit will toggle. However, DQ2 will not
toggle if an address from a non-erasing sector is con-
secutively read. This allows the user o determine which
sectors are erasing and which are not.

Once Erase Suspend is entered, address sensitivity still
applies. If the address of a non-erasing sector (that is,
one available for read) is provided, then stored data can
be read from the device. If the address of an erasing
seclor (that is, one unavailable for read) is applied, the
device will output its status bits. Confirmation of status
bits can be done by doing consecutive reads o toggle
DQ2, which is active throughout the Embedded Erase
mode, including Erase Suspend.

In order 1o effectively use DATA Polling tc determine if
the device has eniered inio erase-suspended made, it
is necessary to apply a sector address from a sector
being erased.

Am29LV200T/Am29LV200B 15
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Table 7. Hardware Sequence Flags
Status DaQ7 Das Das Das DQ2 RYBY
Byte and Word Programming DQ7 Toggle 0 0 No Toggle 0
Program/Erase in Auto-Erase 0 Toggle 0 1 {(Note 1) 0
Toggle
Erase Frase Secior Address 1 No Toggle 0 0 (Note 1) 1
In Progress Suspend
Mode Non-Erase Seclor Address Data Data Dala Data Data 1
(Note 2)
. DQ7 1
Program in Erase Suspend (Note 2) Toggle 0 0 (Note 2) 0
Byte and Word Programming DQ7 Toggle 1 0 No Toggle 0
Exceeded .
Time Limits Program/Erase in Auto-Erase 0 Toggle 1 1 {(Note 3) 0
Program in Erase Suspend DQ7 Toggle 1 0 No Toggle 0
Notes:

1. DQ2 can be toggled when the sector address applied is that of an erasing or erase suspended sector. Conversely, DQ2 cannot
be toggled when the sector address applied is that of a non-erasing or non-erase suspended sector. DQZ2 is therefore used
to determine which seclors are erasing or erase suspended and which are not.

These status flags apply when ouiputs are read from the address of a non-erase-suspended sector.

3. IfDQ5 is high (exceeded timing limits), successive reads from a problem sector will cause DQ2 io toggle.

DQ7: Data Polling

The Am29LV200 features DATA Polling as a method to
indicate to the host system that the embedded algo-
rithms are in pragress or completed.

During the Embedded Program Algarithm, an attempt
to read the device will produce the compliment of the
data last written to DQ7. Upon completion of the
Embedded Program Algorithm, an atiempt to read the
device will produce the true data last written to DQ7.
Note that just at the instant when DQ7 switches to true
data, the other bits, DQ6-DQ0, may not yet be true
data. However, they will all be true data on the next
read from the device. Please note that Data Polling
(DQ7) may give an inaccurate result when an
attempt is made to write to a protected sector.
During an Embedded Erase Algorithm, an attempt o
read the device will produce a ‘0" at the DQ7 ouiput.
Upon completion of the Embedded Erase Algorithm, an
attempt to read the device will produce a '1' at DQ7.

Far chip erase, the DATA Palling is valid (DQ7 = 1) after
the rising edge of the sixth WE pulse in the six write
pulse sequence. For sector erase, the DATA Polling is
valid after the last rising edge of the sector erase WE
pulse. DATA Palling must be performed at sectar
addresses within any of the seclors being erased and
not a sector that is within a protected sector. Otherwise,
the status may not be valid.

Just prior to the completion of Embedded Algarithm
operations, DQ7 may change asynchronously while

the autput enable (COE) is asseried low. This means that

the device is driving status information on DQY at one
instant of time and then that byie's valid daia at the next
instant of time. Depending on when the sysiem
samples the DQ7 output, it may read the status or valid
data. Even if the device has completed the Embedded
Algorithm operations and DQ7 has valid daia, DQO—
DQ6 may still provide write operation status. The valid
data on DQO-DQY7 can be read on the next successive
read atlempt.

The DATA Polling feature is only active during the
Embedded Programming Algorithm, Embedded Erase
Algorithm, Erase Suspend, erase suspend-program
mode, or secior erase time-out (see Table 7).

If the user attempts to write to a protecied sector, DATA
Polling will be activated for about 1 ps; the device will
then return to read mode, with data from the protected
secior unchanged. If the user aitempis io erase a pro-
tected secior, Toggle Bit will be activaied for aboui 50
Ks; the device will then return to read maode, without
having erased the protecled sector.

See Figure 8 for the DATA Polling timing specifications
and diagrams.

DQ6: Toggle Bit
The Am29LV200 also features a "Toggle Bil" as a

method to indicate to the host system whether the
embedded algorithms are in progress ar completed.

During an Embedded Program or Erase Algorithm,
successive altempts to read data from the device will
result in DQ6 toggling between one and zero. Once the
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Embedded Program or Erase Algorithm is completed,
DQ6 will stop toggling and valid daia can be read on
the next successive attempts. During pragramming,
the Toggle Bit is valid after the rising edge of the fourth
WE pulse in the four-write-pulse sequence. During
Chip erase, the Toggle Bit is valid aiter the rising edge
of the sixth WE pulse in the six-write-pulse sequence.
During Sector erase, the Toggle Bit is valid after the last
rising edge of the secior erase WE pulse. The Toggle
Bit is active during the Sector Erase time-out.

Either CE or OF toggling will cause DQ6 to toggle. If the
user atltempts to write to a protected sector, DATA Polling
will be activated for about 1 us;the device will then return
to read mode, with daia from the protected secior
unchanged. If the user attempis o erase a pratected
sector, Toggle Bit will be activated for about 50 us; the
device will then return to read mode, without having
erased the protected secior.

DQ5: Exceeded Timing Limits

DQ5 will indicate if the program or erase time has
exceeded the specified limits (internal pulse count).
Under these conditions, DQ5 will produce a 1" indicating
that the program or erase cycle was not successfully
completed. Write operation status and reset command
are the only operating functions under this condition.
The device will draw active power under this condition.

The DQ5 failure condition will also appear if the user
attempts to write a data '1' to a bit that has already
been programmed to a data ‘0", In this case, the DQ5
failure condition is not guaranteed to happen, since the
device was incarrecily used. Please note that program-
ming a data ‘0’ to a data '1' should never be attempied,
and only erasure should be used for this purpose. If
programming to a data '1'is attempied, the device
should be reset.

If the DQ5 failure condition is observed while in Sector
Erase mode (thal is, exceeded timing limits), then DQ2
can be used io determine which sector had the
problem. This is especially useful when multiple
sectors have been loaded for erase.

DQ3: Sector Erase Timer

After the completion of the initial Secior Erase
cammand sequence, the Sector Erase fime-out will
begin. DQ3 will remain low until the time-out is com-
plete. DATA Polling (DQ7) and Toggle Bit (DQ6) are
also valid after the firsi sector erase command
seguence.

If DATA Polling or the Toggle Bit indicates the device
has been writien with a valid Sector Erase command,
DQ3 may be used to determine if the secior erase timer
window is siill apen. If DQ3 is high (1), the internally
cantrolled erase cycle has begun; attempis to write
subsequent commands io the device will be ignored
until the erase operation is completed as indicated by
the DATA Polling or Toggle Bit. If DQ3 is low (0", the

device will accept additional sector erase commands.
To be certain the command has been accepied, the
software should check the status of DQ3 following
each Sector Erase command. If DQ3 was high on the
second stalus check, the command may not have been
accepied.

It is recommended that the user guarantee the time
between sector erase command writes be less than 80
ps by disabling the processor interrupts just for the
duration of the Sector Erase (30H) commands. This
approach will ensure that sequential seciar erase
command writes will be written to the device while the
secior erase timer window is still open.

DQ2: Toggle Bit2

This toggle bit, along with DQ6, can be used o deter-
mine whether the device is in the Embedded Erase Al-
gorithm or in Erase Suspend.

Successive reads from the erasing sector will cause
DQ2 to toggle during the Embedded Erase Algorithm.
If the device is in the erase suspend-read mode, suc-
cessive reads from the erase-suspended secior will
cause DQ2 to toggle. When the device is in the erase
suspend-program made, successive reads from the
byte address of the non-erase suspended sector will in-
dicaie a logic '1" al the DQ2 bit. Note that a sector
which is selected for erase is not available for read in
Erase Suspend made. Other sectors which are not se-
lected for Erase can be read in Erase Suspend.

DQ6 is different from DQ2 in that DQ6 toggles only
when the standard program or erase, or erase sus-
pend-program aperation is in progress.

If the DQ5 failure condition is observed while in Secior
Erase mode (that is, exceeded timing limits), the DQ2
toggle bit can give extra information. In this case, the
normal function of DQ2 is medified. If DQ5 is at lagic
‘1", then DQ2 will toggle with consecutive reads only at
the sector address that caused the failure condition.
DQ2 will toggle at the sector address where the failure
occurred and will not toggle at other sector addresses.

RY/BY: Ready/Busy Pin

The Am29LV200 provides a RY/BY open-drain outpui
pin as a way 1o indicate to the host system that the Em-
bedded Algorithms are either in progress or have been
completed. If the output is low, the device is busy with
either a program or erase operation. If the output is
high, the device is ready 1o accept any read/write or
erase aperation. When the RY/BY pin is low, the device
will not accept any additional program or erase com-
mands with the exception of the Erase Suspend com-
mand. If the Am29LV200 is placed in an Erase
Suspend mode, the RY/BY output will be high. For pro-
gramming, the RY/BY is valid (RY/BY=0) after the ris-
ing edge of the fourth WE pulse in the four write pulse
sequence. For chip erase, the RY/BY is valid after the
rising edge of the sixth WE pulse in the six write pulse
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sequence. Far sectar erase, the RY/BY is also valid
after the rising edge of the sixth WE pulse.

Since the RY/BY pin is an open-drain output, several
RY/BY pins can be tied logether in parallel with a
pull-up resistor to Vec

Table 8. Toggle Bit Status
Mode par Daé6 Daz
Program DG7 Toggles 1
Erase 0 Toggles Toggles
Erase-Suspend Read (Note 1) (Erase-Suspended Sector) 1 1 Toggles
Erase Suspend Program DQ7 (Note 2) Toggles 1 (Note 2)

Notes:

1. These status flags apply when outputs are read from a sector that has been erase suspended.

2. These status flags apply when outputs are read from the byie/word addresses of the non-erase suspended sector.

CE N\

RY/BY

S
LAST BUS CYCLE
WE T N/ N N7
% tpusy
20513B-5

Figure 1.

RY/BY Timing Diagram

RESET: Hardware Reset Pin

The RESET pin is an active low signal. A logic'0' on this
pin will force the device aut of any mode that is currently
execuling back o the reset slate. This allows a system
resel to take effect immediately without having to wait for
the device fo finish a long execution cycle. To avoid a
potential bus caontention during a system reset, the
device is isolated from the data I/O bus by tri-stating the
data output pins for the duration of the RESET pulse.

If RESET is asseried during a program or erase oper-
ation, the RY/BY pin will remain low until the reset oper-
ation is internally complete. This will require between 1
ps and 20 ps. Hence the RY/BY pin can be used io
signal that the reset operation is complete. Otherwise,
allow for the maximum reset time of 20 ps. If RESET is
asserted when a program or erase operation is not exe-
cuting (RY/BY pin is high), the reset operation will be
complete within 500 ns.

Asserting RESET during a program or erase operation
leaves erroneous daia stored in the address locations
being operated on at the time of device resel. These
locations need updating after the reset operation is
complete. See Figure 2 for iming specifications.

The device enters lgc4 standby made (200 nA) when
Vgg10.3 Vis applied to the RESET pin. The device can
enter this made at any time, regardless of the logical
condition of the CE pin. Furthermore, entering lgcy
during a program or erase operation leaves erroneous
data in the address locations being operated an at the
time of the RESET pulse. These locations need
updating after the device resumes standard opera-
tions. After the RESET pin goes high, a minimum
latency period of 50 ns must occur before a valid read
can take place.
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tRL

¢ A

HESET h

\Y

RY/BY /|

Y

- tRrRB

20513B-86
Figure 2. Device Reset During a Program or Erase Operation
\_1 t =\
RESET T RL T
RY/BY
oy - T T T T T T T T T T T T T T T T T T
20513B-7
Figure 3. Device Reset During Read Mode

Word/B yte Configuration If the BYTE pin is set at logic ‘0", the device is in byte

configuration, and only data I/O pins DQO—7 are active
and controlled by CE and OE. The data I/Q pins DQ8—
14 are tri-stated. In byte mode, the DQ15 pinis used as
aninput for the LSB (A-1) address function {see Figure 5).

The BYTE pin of the Am29LV200 is used to set device
data I/O pins in the byte or word configuration. If the
BYTE pin is set at logic '1', the device is in word config-
uration, DQO—15 are active and controlled by CE and
OE (see Figure 4).

CE — N\ /7
OF — | N\ /
BviE —+—
teLrn

yy4 B _
DQ8-DQ14 & vas DO14>>X DQS8-DQ14 ) S—

< v ™

pQ15/A1 e ( A1 X DQ15 S>—

20613B-8

Figure 4. Timing Diagram for Word Mode Configuration
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CE ™\ /
OE \, /
BYTE A
teLFL
DOs-DQ14 < DQs-DQ14 X« DQs-DQ14 >>>
DQ15/A-1 'd ] >—
N\ DQ15 A-1
- lpoz

Figure 5.

20613B-9

Timing Diagram for Byte Mode Configuration

Data Protection

The Am29LV200 is designed to offer protection against
accidental erasure or programming caused by spurious
system level signals that may exist during power transi-
tians. During power-up, the device automatically resets
the internal state machine to the read made. Also, with
its control register architecture, alteration of the mem-
ory contents only occurs after successful completion of
the command sequences.

The Am29LV200 incorporates several fealures lo pre-
vent inadvertent write cycles resulting from Vg
power-up and power-down fransitions or system noise.

Low Ve Write Inhibit

To avoid initiation of a write cycle during Voo power-up
and power-down, a write cycle is locked aut for Vgg
less than V| ko (lock-out valiage). If Vo < Vi ko, the
command register is disabled and all internal pro-
gram/erase circuits are disabled. Under this condition,
the device will resetl to read mode. Subsequent writes
will be ignored uniil the Vi level is greater than V| k.
It is the user's responsibility to ensure that the contirol
levels are logically carrect when Vi is above V| o {un-
less the RESET pin is asserted).

Write Pulse “Glitch” Protection

Noise pulses of less than 5 ns (typical) on OF, CE, or
WE will not change the command registers.

Logical Inhibit

Writing is inhibited by holding any ane of OE =V, CE
=V, or WE = V). To initiate a write, CE and WE must
be lagical zero while OF is a logical ane.

Power-Up Write Inhibit

Power up of the device with WE = CE = V_and OE =
V) will not accept commands on the rising edge of WE.
The internal state machine is automatically reset to
read mode an power up.
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EMBEDDED ALGORITHMS
Embedded Program Algorithm

START

»| Write Program Cmd Sequence

Data Poll Device =

Verify Byie?

Increment Address

Last Address?

Programming Gompleted

20513B-10
Figure 6. Embedded Program Algorithm
Bus Operation Command Sequence Comments
Standby™
Write Program Valid Address/Data
Read DATA Polling to Verify Programming
Standby™ Compare Data Output to Data Expecled
* Device is sither powered-down, erase inhibit, or program inhibit.
Am29LV200T/Am29LV200B 21
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Embedded Erase Algorithm

START

Write Erase Cmd Seguence

w1 Data Poll from Device

No

Figure 7.

Yes

Erasure Completed

20513B-11

Embedded Erase Algorithm

Bus Operation Command Sequence Comments
Standby
Write Erase
Read DATA Polling to Verify Erasure
Standby Compare Output to FFH
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Data Polling Algorithm

START

¥

DQ7 = Data?

DQ7 = Data?
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Fail Pass
20513B-12

Figure 8. Data Polling Algorithm
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Toggle Bit Algorithm

START

Y

DQ6 = Toggle?

DQ6 = Toggle?

Fail

Pass

Figure 9. Toggle Bit Algorithm

20513B-13
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Temporary Sector Unprotect Algorithm

Notes:

1. All protected sectors unprotected.

START

v

RESET =V
{Note 1)

Y

Perform Erase or
Program Operations

Y

RESET =V,

\

Temporary Sector
Unprotect Gompleted
{Note 2)

2. All previously protected sectors are protected once again.

Figure 10.

Temporary Sector Unprotect Algorithm

20513B-14
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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

Valtage with Respect ta Ground
All pins except A9, OE and RESET

(Note 1) ...t 0.5V ioVeet0.5V
Vec(Note1).. ..ot -0.5Vio+3.6V
A9, OF, and RESET {Note 2). ... .. —0.5Vio+13.0V
Ouiput Short Circuit Current (Note 3) ... ... 200 mA
Notes:

1. Minimum DC voltage on input or /O pins is —0.5 V. During
voltage transitions, input or 1O pins may undershoot Vgg
to —2.0 V for periods of up to 20 ns. Maximum DC voltage
on input or /O pins is Vo +0.5 V. During voltage
transitions, input or /0 pins may overshoot to Vg +2.0 V
for periods up to 20 ns. See Figure 14 and Figure 15.

2. Minimum DC input voltage on pins A9, OF, and RESET is
—0.5 V. During voltage transitions, A9, OF, and RESET
may undershoot Vgg o —2.0 V for periods of up to 20 ns.
Maximum DC input voltage on pin A9 is +12.5 V which
may overshoot to 14.0 V for periods up to 20 ns. See
Figure 14 and Figure 15.

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 lo the device.
This is a stress rating only; functional operation of the
davice 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 conditions for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C)Devices

Ambient Temperature (Ta). . .......... 0°C 1o +70°C
Industrial (I) Devices

Ambient Temperature {Ta). . ........ —40°C to +85°C
Extended (E) Devices

Ambient Temperature {Ta). . ....... -55°C o +125°C
Vee Supply Voltages

Ve for Am29LV200T/B-90R. ... .. .. +3.0Vio 386V
Ve for Am29LV200T/B-100,

120,150 ... +2.7Vio3.6V

Operating ranges define those limils between which the func-
tionality of the device is guaranteed.

26 Am29LV200T/Am29LV200B
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PRELIMINARY AMDZ\

DC CHARACTERISTICS
CMOS Compatible

Parameter
Symbol Parameter Description Test Conditions Min Max Unit
Iy Input Load Gurrent ¥'N - VVSS to Voo, +1.0 LA
GG = YCC max
I A9 Input Load Current Ve =Veo mas A9 =130V 35 pA
Lo Output Leakage Current xOUT =VVSS loVee, +1.0 pA
CC ~ YCC max
CE =V, OF_Vy,. 5 MHz 16
Byte Mode 1 MHz 4
lect Ve Active Gurrent (Note 1) mA
CE-V, OE_V,, 5 MHz 16
Word Mode 1 MHz 4
leco V¢ Active Current (Notes 2 and 4) | CE =V OE _ Vi, 30 mA
I Ve Standby Current Veo =Vog max 5 pA
ce3 ce CE, RESET = Vg2 0.3V
I Ve Reset Current Veg = Yoo max 5 pA
cc4 cc RESET =Vggt 0.3V
lccs Automatic Sleep Mode (Note 3) ViH=Voc2 03V, V) =Vggt 0.3V 5 pA
Vi Input Low Voliage -0.5 0.8
Vi Input High Voltage 0.7 x Ve Voo +0.3
Voltage for Autoselect and B
Vio Temporary Sector Unprotect Voo =38V 15 125 v
VoL Cutput Low Valtage loL =5.8 mA, Voo = Ve min 0.45 Vv
VoH1 _ lon = -2.0 MA, Ve = Ve min 0.85Vgg v
Output High Voltage
Vonz lon = -100 pA, Voo = Voo min Veo-0.4
Viko Low Ve Lock-Out Voltage (Note 4) 2.3 25 v
Notes:

1. The loc current listed includes both the DC operating current and the frequency dependent component (at 5 MHz). The
frequency component typically is less than 2 mA/MHz, with OE at V.

2. loc active while Embedded Erase or Embedded FProgram is in progress.

3. Automalic sleep mode enables the low power mode when addresses remain stable for 200 ns. Typical slegp mode current is
200 nA.

4. Not 100% tested.
5. For Am29LV200-xxx, Voo = 2.7 to 3.6 V. For Am29LV200-xxR, Voo = 3.0Vio 3.6 V.

Am29LV200T/Am29LV200B 27
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AMDZ1

PRELIMINARY

DC CHARACTERISTICS {(continued)
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Figure 12. lge vs. Frequency
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PRELIMINARY AMDZ\

AC CHARACTERISTICS
Read-Only Operations Characteristics

Parameter Symbols Speed Option (Note 1)
JEDEC |Standard |Description Test Setup “80R | -100 | 120 | -150 | Unit
tavay tre Read Cycle Time (Note 3) Min 90 100 120 150 ns
CE=V|_
tavay tace Address to Output Delay OF <V Max 90 100 120 150 ns
= ViU
teLav tee Chip Enable to Output Delay OE=V, | Max | 90 100 | 120 | 150 ns
laLqv o Output Enable to Output Delay Max | 40 40 50 55 ns
teHaz toF Chip Enable to Cutput High Z (Notes 2, 3) Max | 30 30 30 10 ns
taHaz ibF Output Enable to Output High Z (Notes 2, 3) Max 30 30 30 40 ns
Output Hold Time From Addresses, CE or .
taxax | ton OE, Whichever Occurs First (Note 3) Min 0 0 0 0 ns
tReady RESET Pin Low to Read Mode (Note 3) Max 20 20 20 20 us
Notes: 2. Quiput Driver Disable Time
1. Test Conditions 3. Not 100% tested.
Input Rise and Fall Times: 5 ns
Input Pulse Levels: 0.0 Vio 3.0V
Timing Measurement Reference Leveal:
Input: 1.5V
Quiput:1.56V
3.3V
IN3064
Devi or Equivalent 2.7k
evice
Under Py 1
Test N
S 6.2 kQ IN3064 or Equivalent
-4 L IN3064 or Equivalent
IN3064 or Equivalent
Notes:

C, = 30 pF for 80 and 100 ns
C, =100 pF for 120/150 ns

20513B-17
Figure 13. Test Conditions
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AMDZ1

PRELIMINARY

AC CHARACTERISTICS

Write (Erase/Program) Operations

Parameter Symbols
JEDEC |Standard |Description -90R =100 =120 =150 Unit
tavay twe Write Cycle Time (Note 2) Min 90 100 120 150 ns
tavwL tag Address Setup Time Min 0 0 0 0 ns
bl ax taH Address Hold Time Min 50 50 50 65 ns
EovvH tps Data Setup Time Min 50 50 50 65 ns
twhDx toH Data Hold Time Min 0 0 0 0 ns
toEs Output Enable Setup Time (Note 2) Min 0 0 0 0 ns
Read (Note 2) Min 0 0 0 0 ns
toen Sg}glﬁggable Toggle and Data Polling .
(Note 2) Min 10 10 10 10 ns
- - (HoiédHli:;ehC?ov% Tl_ig1v$) Before Write Min 0 0 0 0 ns
terwL e CE Setup Time Min 0 0 0 0 ns
twHEn ten CE Hold Time Min 0 0 0 0 ns
bwiwH twp Write Pulse Width Min 50 50 50 65 ns
bwhDL twen Write Pulse Width High Min 30 30 30 35 ns
Byte Typ 9 9 2] 2]
twhwh1 | TwHwH1 Programming Operation us
Word Typ 11 11 11 11
twhwhz | fwhawhz Sector Erase Operation (Note 1) Typ 1 1 1 1 sec
tycs Ve Setup Time Min 50 50 50 50 us
tre Write Recovery Time from RY/BY Min 0 0 0 0 ns
tru RESET High Time Before Read Min 50 50 50 50 ns
tarD RESET Ta Power Down Time Min 20 20 20 20 Ls
teusy Program/Erase Valid to RY/BY Delay Min 90 90 90 90 ns
ta rAe Ly | CF to BYTE Switching Low or High Max 5 5 5 5 ns
thaz BYTE Switching Low to Output HIGH Z Min 30 30 40 40 ns
tFHAQV BYTE Switching High to Qutput Active Min 30 30 40 40 ns
tvipr Rise Time to V|p Min 500 500 500 500 ns
trp RESET Fulse Width Min 500 500 500 500 ns
t RRB RESET Low to RY/BY High Max 20 20 20 20 Ls
rsp mietup Time for Temporary Sector Min 4 4 4 4 us
Notes:

1. The duration of the program or erase operation Is variable and is calculated in the internal algorithms.
2. Note 100% tested.
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PRELIMINARY

AMDZ\

KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
Must be Will be
Steady Steady
May Will be
Change Changing
fromH1to L fromH1to L
May Will be
Change Changing
fromL1to H fromL1ioH
WAVAVAVAYAY, Don’t Care, Changing,
Any Change State
ANNANA Permitted Unknown
Does Not Center
H—%( Apply Line is High-
Impedance
“Off" State
KS000010-PAL
20 ns 20 ns
+0.8V
05V \ /
20V /
20 ns
20513B-18
Figure 14. Maximum Negative Overshoot Waveform
20 ns
VCC +05V
20V / \
20 ns 20 ns
20513B-19
Figure 15. Maximum Positive Overshoot Waveform
Am29LV200T/Am29LV200B 31
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AMDZ1

PRELIMINARY

SWITCHING WAVEFORMS

-t tre -
Addresses >§z Addresses Stable ;E(
- ——————— tACC —_—
o \\ ,
log et — {DF) lee—
‘OE
L toen o d
WE J - ()=
(tor) —m=l |
HIGH 7 HIGH Z
2Ll . WANN
Outputs << Output Valid Vo rra
20513B-20
Figure 16. AC Waveforms for Read Operations
e —m - Lo = Data Polling |
3 \
Addresses 555H PA ;(XMXX m X X X
| | | — | by e ~e— tpe —
_ —
e/ N/ L /\ / N/
T = tghw
S —
OF ¢ \ / \ /
twp twHwHT
WE \
/ tes “—tWPH‘-"} — - ipp
ips
t —-
t OE
DH I\ ——\/ / \
DATA / {AOH {rD} 5ar X Pour »
e oy
v
ce / — top e
lycg
Notes:
1. DQ7 is the output of the complement of the data written to the device.
2. Dpyr is the oulput of the data written to the device.
3. PA s the address of the memory location to be programmed.
4. PD is the data to be programmed at the byte address.
5. MNustration shows the last two cycles of a two-bus-cycle sequence.
20513B-21
Figure 17. AC Waveforms for Program Operations
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AMDZ\

PRELIMINARY

SWITCHING WAVEFORMS

Addresses

DATA

Vee

Notes:

rt— e — - thg -2

) |
X sssH X oaaaH| X

- —

555H for chip erase

) ST

s55H X 555H X AAAH

\_/
v/ VvV V

10H for Chip Erase

{55H ) { 80H } { AAH } { 55H } 30H

1. SA is the secior address for Seclor Erase. Addresses = don't care for Chip Erase.

20513B-22
Figure 18. AC Waveforms for Chip/Sector Erase Operations
I
CE 1‘ X ;
tOE o — Dr il
OF logn i\ 7
b -
WE re— top —m \ top —m - —
DQ7 Y (((;i a7 >§! DQ7=Valid Data 3=y HIGH 7
- bwHwHi or 2 >
—_— — -
DQO-DQE ) (((i DQO-DQ6=Invalid Data X DQO-DQB Valid Dala >>>> HIGH Z
Note:
* DQ7 = Valid Data (The device has completed the embedded operation.)
20513B-23

Figure 19,

AC Waveforms for Data Polling During Embedded Algorithm Operations
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AMDZ\ PRELIMINARY
SWITCHING WAVEFORMS

> e loEH

=T A
=/ A4 \/ A4

Dala (DQO-DQ7) X DQB=Toggle X DQ6-Toggle DOG:StopToginngX DQO DQ7
Data Valid

— - — tOE

Note:
D@6 stops toggling (The device has completed the embedded operation.)
20513B-24
Figure 20. AC Waveforms for Toggle Bit During Embedded Algorithm Operations
— | The rising edge of the last WE signal
WE \_/ \_/_\_/' Entire programming
or erase operations
RY/BY M
tsusy
Note:
DQ7 = Valid Data (The device has completed the embedded operation.)
20513B-25
Figure 21. RY/BY Timing Diagram During Program /Erase Operations
RESET \
tgp
l——— tReaqy 4#
20513B-26

Figure 22, RESET Timing Diagram
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PRELIMINARY AMDZ\

SWITCHING WAVEFORMS

e T\ /
- \ [

BYTE \ /
|
3
IELFL :
ELFH
DQO-DQ14 ! / Data Output Data Output
| \ (DQo-DQ1) A\ (DQ0 DQ7)
|
|
|
DQ15/A-1 ! / DQ15 \ Address
: \ Oulput : Input
! I
et gz —

20513B-27
Figure 23. BYTE Timing Diagram for Read Operation
—1 The falling edge of the last WE signal
1
W _\_/_\_/_\—/_
1
1
BYTE X :\_;_/
SET —my
{tas) thol b {tan)
20513B-28
Figure 24, BYTE Timing Diagram for Write Operations
Am29LV200T/Am29LV200B 35
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AMDZ\ PRELIMINARY
SWITCHING WAVEFORMS

—» typr |e—
12V - — 71— — - 75
RESET
OVor5V OVors5V
WE \
lt— RSP g Program or Erase Command Sequence
20513B-29
Figure 25. Temporary Sector UnprotectTiming Diagram
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PRELIMINARY

AMDZ\

AC CHARACTERISTICS

Write (Erase/Program) Operations
Alternate CE Controlled Writes

Param eter Symbols
JEDEC |Standard |Description «90R «100 «120 +150 Unit
tavay two Write Cycle Time (Note 2) Min 90 100 120 150 ns
Eavwil fag Address Setup Time Min 0 0 0 0 ns
tELax tan Address Hold Time Min 45 45 50 50 ns
tovEH ips Data Setup Time Min 50 50 50 50 ns
tEHDX tbH Data Hold Time Min 0 0 0 0 ns
toEs Output Enable Setup Time Min 0 0 0 0 ns
Read (Note 2) Min 0 0 0 0 ns
toen o eble | ggle and Data Polin :
Hold Time 99 J Min | 10 10 | 10 | 10 | ns
(Note 2)
tapEL fanEL (Fg_;%li:;ic;v%'ll'_i;nvg Before Write Min 0 0 0 0 ns
twiEL tws WE Setup Time Min 0 0 0 0 ns
terwH twH WE Haold Time Min 0 0 0 0 ns
te e tep CE Pulse Width Min 45 45 50 50 ns
teneL topy CE Pulse Width High Min 20 20 20 20 ns
Byte Typ 9 9 9 9
bwhwat | Bwhwhi Proegramming Operation ps
Word Typ 11 11 11 11
twhwhz | wHwWHZ Sector Erase Operation (Note 1) Typ 1 1 1 1 sec
Loz %W Swilching Low to Ouiput HIGH 7 (Note Min 30 30 30 30 ns

Notes:

The duration of the program or erase operation is variable and is calculated in the internal algorithms.

1. Does not include the preprogramming time.
2. Not 100% testad.

Am29LV200T/Am29LV200B
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AMDZ\ PRELIMINARY
SWITCHING WAVEFORMS

Data Polling

¥
Addresses x_ 5555H M| PA )—
; f taH
- twe 9 P
e / \_/ \\_/

3
><

\

*tCP B T b —
A r
N/ /

UZ CPH | 3

— - tDH

ths
A |
oy 70 (07 Yo }———
F

)
t

O
Il
~
=
y 5

DATA /_

o

Voo *-F tycs—am

Notes:
1. PA s address of the memory location to be programmed.

PD is data to be programmed at byte address.

w

DQY7 is the oulput of the complement of the data written o the device.

b

Doy is the output of the data written to the device.

O

Figure indicates last two bus cycles of four bus cycle sequence.
20513B-30

Figure 26. Alternate CE Controlled Write Operation Timings
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PRELIMINARY AMD
ERASE AND PROGRAMMING PERFORMANCE

Parameter Typ (Note 1) Max (Note 3) Unit Comments

Sector Erase Time 1 15 s Excludes 00H programming

Chip Erase Time (Note 2) 7 5 prior fo erasure

Byte Programming Time 9 300 us

Word Programming Time 11 360 us Excludes system level

Chip Programming Time | Byte Mode 23 6.8 5 overhead (Note 4)

(Note 2) Word Mode 1.5 4.4 s

Erase/Program Endurance 1,000,000 cycles Minimum 100,000 cycles
guaranteed

Notes:

1. Except for erase and program endurance, the typical program and erase times assume the following conditions: 25 C, 3V
Voo 100,000 cycles. Additionally, programming typicals assume checkerboard pattern.

2. Although Embedded Algorithms allow for a longer chip program and erase time, the actual ime will be considerably less since
most bytes program or erase significanily faster than the worst case byte.
Under worst case condition of 30°C, Voo = 2.7 V, 100,000 cycles.

4. System-level overhead is defined as the time required to execute the four bus cycle command necessary to program each
byte. In the pre-programming step of the Embedded Erase Algorithm, all bytes are programmed to 00H before erasure.

5. The Embedded Algorithms allow for approximately 3.0 ms byte program time. DQ5 = 1" only after a byte takes the theoretical
maximum time to program. A minimal number of bytes may require significanily more programming pulses than the typical
byte. The majority of the bytes will program within one or two pulses. This is demonstrated by the Typical and Maximum
programming times listed above.

LATCHUP CHARACTERISTICS

Description Min Max
I_nput vpltage with respect to Vgg on all pins except VO pins 10V 130V
({including A9, OF, and RESET)
Input voltage with respect to Vgg on all YO pins 1.0V Vee+1.0V
Ve Current —100 mA +100 mA

Includes ail pins except V.. Test conditions: Voo = 3.0 V, one pin at a time.

PIN CAPACITANCE, TSOP AND SO PACKAGES

Parameter
Symbol Parameter Description Test Setup Typ Max Unit
Cin Input Capacitance Viy=0 6 7.5 pF
Cour Output Capacitance Voutr =0 8.5 12 pF
Gz Control Pin Capacitance Viy=0 7.5 9 pF
Notes:

1. Sampled, not 100% lested.
2. Testconditions Ty =25°C, f= 1.0 MHz.
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AMDZ1

PRELIMINARY

PHYSICAL DIMENSIONS*
TS 048

48-Pin (measured in millimeters)

11.90
12.10

_/Pin1LD |
11— d ‘ 48
———  E—
———  E—
——— ‘  E—
—— ——
——— ‘  E—
—— | ——
——— ‘  E—
—— ——
——— |  E—
—— ——
——— ‘  E—
———  E—
¥, | — 1 — 2 Y
|
- 18.30 -
18.50

B 19.80 _
‘ 20.20

!

204

=/

[ 0.25MM (0.0098") BSC

* For reference only. BSC is an ANS! standard for Basic Space Centering.

16-038-TS48-2
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PRELIMINARY

AMDZ\

PHYSICAL DIMENSIONS (continued)

TSR048

48-Pin (measured in millimeters)

_~Pin11D |
1— ‘5 | O ———48
—] | —
—] | —
—] | | —
——}§ | —
——§ | —
- = __ v =
——— | ——
————} ‘ | —
——— | | —
—] ‘ | —
—] | —
—] | | —
24— X —— "1 5%
|
= 18.30 __
18.50
- 19.80 -
' 20.20

'

e

[O.ESMM (0.0098") BSC

SEATING PLANE —C

16-038-1548
TSR048
DA104
8-8-94 ae

—y
o
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AMDZ1 PRELIMINARY

PHYSICAL DIMENSIONS (continued)
S0 044
44-Pin (measured in millimeters)

44 23

JHRIARNA AR T I

13.10 15.70
13.50 16.30

o] l
HRRRHRGHNR Y _L

22
1.27 NOM.

TOP VIEW

‘O

‘ _
8

2.80 *
MAX. T o

1 0°
=] SEATING & 0
0.10 PLANE 0
' END VIEW
SIDE VIEW 16-038-5044-

S0 044
DAS?
11-9-95 v
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PRELIMINARY

AMDZ\

REVISION SUMMARY FOR AM29LV200

Data Sheet Status:

Data sheet revised from Advanced Information to Pre-
liminary status. Document now includes full specifica-
tions.

Distinctive Characteristics:
Added -90R speed option.

Revised power consumption specifications standby
and sleep modes.

Trademarks

Copyright © 1997 Advanced Micro Devices, Inc. All righis reserved.

Product Selector Guide:
Added -90R speed option.

Pin Configuration:
Added -90R speed option.

Ordering Information:
Added 90R speed option and valid combinations.

AMD and the AMD logo are registered irademarks of Advanced Micro Devices, Inc.

Produci names used in this publication are for ideniification purposes only and may be trademarks of their respeciive companies.
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