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The following document specifies Spansion memory products that are now offered by both Advanced
Micro Devices and Fujitsu. Although the document is marked with the name of the company that orig-
inally developed the specification, these products will be offered to customers of both AMD and
Fujitsu.

Continuity of Specifications
There is no change to this datasheet as a result of offering the device as a Spansion product.  Any
changes that have been made are the result of normal datasheet improvement and are noted in the
document revision summary, where supported.  Future routine revisions will occur when appropriate,
and changes will be noted in a revision summary.

Continuity of Ordering Part Numbers
AMD and Fujitsu continue to support existing part numbers beginning with “Am” and “MBM”. To order
these products, please use only the Ordering Part Numbers listed in this document.

For More Information
Please contact your local AMD or Fujitsu sales office for additional information about Spansion
memory solutions.

Am29LV800D
Data Sheet

Publication Number  Am29LV800D_00 Revision  A Amendment  4 Issue Date  January 21, 2005

For new designs, S29AL008D supersedes Am29LV800D and is the factory-recommended migration
path. Please refer to the S29AL008D Data Sheet for specifications and ordering information.
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Product Selector Guide

Note: See “AC Characteristics” for full specifications.

Block Diagram

Family Part Number Am29LV800D

Speed Options Full Voltage Range: VCC = 2.7–3.6 V -70 -90 -120

Max access time, ns (tACC) 70 90 120

Max CE# access time, ns (tCE) 70 90 120

Max OE# access time, ns (tOE) 30 35 50
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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 elements below. 

Am29LV800D T -70 E C

TEMPERATURE RANGE
C = Commercial (0°C to +70°C)
D = Commercial (0°C to +70°C) with Pb-Free Package
I = Industrial (–40°C to +85°C)
F = Industrial (–40°C to +85°C) with Pb-Free Package

PACKAGE TYPE
E = 48-Pin Thin Small Outline Package (TSOP) Standard Pinout

(TS 048)
F = 48-Pin Thin Small Outline Package (TSOP) Reverse Pinout

(TSR048)
S = 44-Pin Small Outline Package (SO 044)
WB = 48-Ball Fine Pitch Ball Grid Array (FBGA) 

 0.80 mm pitch, 6 x 9 mm package (FBB048)
WC = 48-Ball Fine Pitch Ball Grid Array (FBGA)

= 0.80 mm pitch, 6.15 x 8.15 mm package (VBK 048)

SPEED OPTION
See Product Selector Guide and Valid Combinations

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

DEVICE NUMBER/DESCRIPTION
Am29LV800D 
8 Megabit (1 M x 8-Bit/512 K x 16-Bit) CMOS Flash Memory 
3.0 Volt-only Read, Program, and Erase

Valid Combinations for TSOP and SO Packages

AM29LV800DT-70, 
AM29LV800DB-70

AM29LV800DT-90, 
AM29LV800DB-90

AM29LV800DT-120, 
AM29LV800DB-120

EC, EI, ED, EF, FC, FD, FF, FI, 
SC, SD, SF, SI

EC, EI, ED,EF,FD, FF,FC, 
FI,SD, SFSC, SI
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Valid Combinations
Valid Combinations list configurations planned to be supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid combinations and to check on newly released combinations.

Valid Combinations for FBGA Packages

Order Number Package Marking

AM29LV800DT-70,
AM29LV800DB-70

WBC

WBI

WBD

WBF

WCC

WCI

WCD

WCF

L800DT70V,
L800DB70V

C, I,
D,F

AM29LV800DT-90,
AM29LV800DB-90

WCC

WCI

WCD

WCF

WBC

WBI

WBD

WBF

L800DT90V,
L800DB90V

AM29LV800DT-120,
AM29LV800DB-120

WBC

WBI

WBD

WBF

L800DT12V,
L800DB12V
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Device Bus Operations
This section describes the requirements and use 
of the device bus operations, which are initiated 
through the internal command register. The 
command register itself does not occupy any 
addressable memory location. The register is 
composed of latches that store the commands, 
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 inputs and 
control levels they require, and the resulting 
output. The following subsections describe each 
of these operations in further detail.

Table 1. Am29LV800D Device Bus Operations

Legend:
L = Logic Low = VIL, H = Logic High = VIH, VID = 12.0 ± 0.5 V, X = Don’t Care, AIN = Address In, DIN = Data In, DOUT = Data Out

N otes:
1. Addresses are A18:A0 in w ord m ode (BYTE#  =  VIH), A18:A-1 in byte m ode (BYTE#  =  VIL).

2. The sector protect and sector unprotect functions m ay also be im plem ented via program m ing equipm ent. See 
the “Sector Protection/Unprotection” section.

Word/Byte Configuration
The BYTE# pin controls whether the device data 
I/O pins DQ15–DQ0 operate in the byte or word 
configuration. If the BYTE# pin is set at logic ‘1’, 
the device is in word configuration, DQ15–DQ0 
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/O 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. 

Requirements for Reading Array Data
To read array data from the outputs, the system 
must drive the CE# and OE# pins to VIL. CE# is 
the power control and selects the device. OE# is 
the output control and gates array data to the 
output pins. WE# should remain at VIH. The 

BYTE# pin determines whether the device 
outputs array data in words or bytes.

The internal state machine is set for reading 
array data upon device power-up, or after a 
hardware reset. This ensures that no spurious 
alteration of the memory content occurs during 
the power transition. No command is necessary 
in this mode to obtain array data. Standard 
microprocessor read cycles that assert valid 
addresses on the device address inputs produce 
valid data on the device data outputs. The 
device remains enabled for read access until the 
command register contents are altered.

See “Reading Array Data” for more information. 
Refer to the AC Read Operations table for timing 
specifications and to Figure 1 for the timing dia-
gram. ICC1 in the DC Characteristics table repre-
sents the active current specification for reading 
array data.

Operation CE#
OE
#

WE
#

RESET
#

Addresses
(Note 1)

DQ0–
DQ7

DQ8–DQ15

BYTE
#

= VIH

BYTE# 
= VIL

Read L L H H AIN DOUT DOUT DQ8–DQ14 = High-
Z, DQ15 = A-1Write L H L H AIN DIN DIN

Standby
VCC ±
0.3 V

X X
VCC ±
0.3 V

X High-Z High-Z High-Z

Output Disable L H H H X High-Z High-Z High-Z

Reset X X X L X High-Z High-Z High-Z

Sector Protect (Note 2) L H L VID

Sector Address, 
A6 = L, A1 = H, 

A0 = L
DIN X X

Sector Unprotect (Note 2) L H L VID

Sector Address, 
A6 = H, A1 = H, 

A0 = L
DIN X X

Temporary Sector Unprotect X X X VID AIN DIN DIN High-Z
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If RESET# is asserted during a program or erase 
operation, the RY/BY# pin remains a “0” (busy) 
until the internal reset operation is complete, 
which requires a t ime of tREADY (during 
Embedded Algorithms). The system can thus 
monitor RY/BY# to determine whether the reset 
operation is complete. If RESET# is asserted 
when a program or erase operation is not exe-
cuting (RY/BY# pin is “1”), the reset operation 
is completed within a time of tREADY (not during 

Embedded Algorithms). The system can read 
data tRH after the RESET# pin returns to VIH.

Refer to the AC Characteristics tables for 
RESET# parameters and to Figure 1 for the 
timing diagram.

Output Disable Mode
When the OE# input is at VIH, output from the 
device is disabled. The output pins are placed in 
the high impedance state.

Table 2. Am29LV800DT Top Boot Block Sector Addresses

Sector A18 A17 A16 A15 A14 A13 A12

Sector Size
(Kbytes/
Kwords)

Address Range (in hexadecimal)

(x8)
Address Range

(x16)
Address Range

SA0 0 0 0 0 X X X 64/32 00000h–0FFFFh 00000h–07FFFh

SA1 0 0 0 1 X X X 64/32 10000h–1FFFFh 08000h–0FFFFh

SA2 0 0 1 0 X X X 64/32 20000h–2FFFFh 10000h–17FFFh

SA3 0 0 1 1 X X X 64/32 30000h–3FFFFh 18000h–1FFFFh

SA4 0 1 0 0 X X X 64/32 40000h–4FFFFh 20000h–27FFFh

SA5 0 1 0 1 X X X 64/32 50000h–5FFFFh 28000h–2FFFFh

SA6 0 1 1 0 X X X 64/32 60000h–6FFFFh 30000h–37FFFh

SA7 0 1 1 1 X X X 64/32 70000h–7FFFFh 38000h–3FFFFh

SA8 1 0 0 0 X X X 64/32 80000h–8FFFFh 40000h–47FFFh

SA9 1 0 0 1 X X X 64/32 90000h–9FFFFh 48000h–4FFFFh

SA10 1 0 1 0 X X X 64/32 A0000h–AFFFFh 50000h–57FFFh

SA11 1 0 1 1 X X X 64/32 B0000h–BFFFFh 58000h–5FFFFh

SA12 1 1 0 0 X X X 64/32 C0000h–CFFFFh 60000h–67FFFh

SA13 1 1 0 1 X X X 64/32 D0000h–DFFFFh 68000h–6FFFFh

SA14 1 1 1 0 X X X 64/32 E0000h–EFFFFh 70000h–77FFFh

SA15 1 1 1 1 0 X X 32/16 F0000h–F7FFFh 78000h–7BFFFh

SA16 1 1 1 1 1 0 0 8/4 F8000h–F9FFFh 7C000h–7CFFFh

SA17 1 1 1 1 1 0 1 8/4 FA000h–FBFFFh 7D000h–7DFFFh

SA18 1 1 1 1 1 1 X 16/8 FC000h–FFFFFh 7E000h–7FFFFh
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Table 3. Am29LV800DB Bottom Boot Block Sector Addresses

N ote for Tables 2 and 3: Address range is A18:A-1 in byte m ode and A18:A0 in w ord m ode. See “W ord/Byte 
Configuration” section.

Autoselect Mode
The autoselect mode provides manufacturer 
and device identification, and sector protection 
verification, through identifier codes output on 
DQ7–DQ0. This mode is primarily intended for 
programming equipment to automatically 
match a device to be programmed with its cor-
responding programming algorithm. However, 
the autoselect codes can also be accessed in-
system through the command register.

When using programming equipment, the 
autoselect mode requires VID (11.5 V to 12.5 V) 
on address pin A9. Address pins A6, A1, and A0 
must be as shown in Table 4. In addition, when 

verifying sector protection, the sector address 
must appear on the appropriate highest order 
address bits (see Tables 2 and 3). Table 4 shows 
the remaining address bits that are don’t care. 
When all necessary bits have been set as 
required, the programming equipment may 
then read the corresponding identifier code on 
DQ7–DQ0.

To access the autoselect codes in-system, the 
host system can issue the autoselect command 
via the command register, as shown in Table 5.
This method does not require VID. See “Com-
mand Definitions” for details on using the 
autoselect mode.

Sector A18 A17 A16 A15 A14 A13 A12

Sector Size
(Kbytes/
Kwords)

Address Range (in hexadecimal)

(x8)
Address Range

(x16)
Address Range

SA0 0 0 0 0 0 0 X 16/8 00000h–03FFFh 00000h–01FFFh

SA1 0 0 0 0 0 1 0 8/4 04000h–05FFFh 02000h–02FFFh

SA2 0 0 0 0 0 1 1 8/4 06000h–07FFFh 03000h–03FFFh

SA3 0 0 0 0 1 X X 32/16 08000h–0FFFFh 04000h–07FFFh

SA4 0 0 0 1 X X X 64/32 10000h–1FFFFh 08000h–0FFFFh

SA5 0 0 1 0 X X X 64/32 20000h–2FFFFh 10000h–17FFFh

SA6 0 0 1 1 X X X 64/32 30000h–3FFFFh 18000h–1FFFFh

SA7 0 1 0 0 X X X 64/32 40000h–4FFFFh 20000h–27FFFh

SA8 0 1 0 1 X X X 64/32 50000h–5FFFFh 28000h–2FFFFh

SA9 0 1 1 0 X X X 64/32 60000h–6FFFFh 30000h–37FFFh

SA10 0 1 1 1 X X X 64/32 70000h–7FFFFh 38000h–3FFFFh

SA11 1 0 0 0 X X X 64/32 80000h–8FFFFh 40000h–47FFFh

SA12 1 0 0 1 X X X 64/32 90000h–9FFFFh 48000h–4FFFFh

SA13 1 0 1 0 X X X 64/32 A0000h–AFFFFh 50000h–57FFFh

SA14 1 0 1 1 X X X 64/32 B0000h–BFFFFh 58000h–5FFFFh

SA15 1 1 0 0 X X X 64/32 C0000h–CFFFFh 60000h–67FFFh

SA16 1 1 0 1 X X X 64/32 D0000h–DFFFFh 68000h–6FFFFh

SA17 1 1 1 0 X X X 64/32 E0000h–EFFFFh 70000h–77FFFh

SA18 1 1 1 1 X X X 64/32 F0000h–FFFFFh 78000h–7FFFFh
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Table 4. Am29LV800D Autoselect Codes (High Voltage Method)

L =  Logic Low  =  VIL, H =  Logic High =  VIH, SA =  Sector Address, X =  Don’t care.

Sector Protection/Unprotection
The hardware sector protection feature disables 
both program and erase operations in any 
sector. The hardware sector unprotection 
feature re-enables both program and erase 
operations in previously protected sectors. 

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

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

Sector Protection/unprotection can be imple-
mented via two methods.

The primary method requires VID on the 
RESET# pin only, and can be implemented 
either in-system or via programming equip-
ment. Figure 2 shows the algorithms and Figure 
1 shows the timing diagram. This method uses 

standard microprocessor bus cycle timing. For 
sector unprotect, all unprotected sectors must 
first be protected prior to the first sector unpro-
tect write cycle. 

The alternate method intended only for pro-
gramming equipment requires VID on address 
pin A9 and OE#. This method is compatible with 
programmer routines written for earlier 3.0 volt-
only AMD flash devices. Publication number 
20536 contains further details; contact an AMD 
representative to request a copy. 

Temporary Sector Unprotect
This feature allows temporary unprotection of 
previously protected sectors to change data 
in-system. The Sector Unprotect mode is acti-
vated by setting the RESET# pin to VID. During 
this mode, formerly protected sectors can be 
programmed or erased by selecting the sector 
addresses. Once VID is removed from the 
RESET# pin, all the previously protected sectors 
are protected again. Figure 1 shows the algo-

Description Mode CE# OE#
WE
#

A1
8
to 
A1
2

A1
1
to
A1
0 A9

A8
to
A7 A6

A5
to
A2 A1 A0

DQ8
to

DQ15

DQ7
to

DQ0

Manufacturer ID: AMD L L H X X VID X L X L L X 01h

Device ID:  
Am29LV800B 
(Top Boot Block)

Word L L H
X X VID X L X L H

22h DAh

Byte L L H X DAh

Device ID:  
Am29LV800B 
(Bottom Boot 
Block)

Word L L H

X X VID X L X L H

22h 5Bh

Byte L L H X 5Bh

Sector Protection 
Verification

L L H SA X VID X L X H L

X
01h 

(protected)

X
00h 

(unprotecte
d)
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N otes:
1. See Table 5 for erase com m and sequence.

2. See “DQ 3: Sector Erase Tim er” for m ore inform ation.

Figure 1. Erase Operation

Table 5. Am29LV800D Command Definitions

START

Write Erase 
Command Sequence

Data Poll 
from System

Data = FFh?
No

Yes

Erasure Completed

Embedded
Erase
algorithm
in progress

Command
Sequence
(Note 1)

Bus Cycles (Notes 2-5)
First Second Third Fourth Fifth Sixth 

Addr Data Addr Data Addr Data Addr Data Addr Data Addr Data
Read (Note 6) 1 RA RD

Reset (Note 7) 1 XXX F0

Manufacturer ID
Word

4
555

AA
2AA

55
555

90 X00 01
Byte AAA 555 AAA

Device ID,  
Top Boot Block 

Word
4

555
AA

2AA
55

555
90

X01 22DA

Byte AAA 555 AAA X02 DA

Device ID, 
Bottom Boot Block

Word
4

555
AA

2AA
55

555
90

X01 225B

Byte AAA 555 AAA X02 5B

Sector Protect Verify 
(Note 9)

Word

4

555

AA

2AA

55

555

90

(SA)
X02

XX00

XX01

Byte AAA 555 AAA
(SA)
X04

00

01

Program
Word

4
555

AA
2AA

55
555

A0 PA PD
Byte AAA 555 AAA

Unlock Bypass
Word

3
555

AA
2AA

55
555

20
Byte AAA 555 AAA

Unlock Bypass Program (Note 
10)

2 XXX A0 PA PD

Unlock Bypass Reset (Note
11)

2 XXX 90 XXX 00

C
yc

le
s

A
u
to

se
le

ct
 (

N
o
te
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Legend:

X =  Don’t care

RA =  Address of the m em ory location to be read. 

RD =  Data read from  location RA during read operation.

PA =  Address of the m em ory location to be program m ed. Addresses latch on the falling edge of the W E#  or CE#  pulse, 
w hichever happens later.

PD =  Data to be program m ed at location PA. Data latches on the rising edge of W E#  or CE#  pulse, w hichever happens 
first.

SA =  Address of the sector to be verified (in autoselect m ode) or erased. Address bits A18–A12 uniquely select any 
sector.

N otes:
1. See Table 1 for description of bus operations.

2. All values are in hexadecim al.

3. Except w hen reading array or autoselect data, all bus cycles are w rite operations.

4. Data bits DQ 15–DQ 8 are don’t cares for unlock and com m and cycles.

5. Address bits A18–A11 are don’t cares for unlock and com m and cycles, unless PA or SA required.

6. No unlock or com m and cycles required w hen reading array data.

7. The Reset com m and is required to return to reading array data w hen device is in the autoselect m ode, or if DQ 5 
goes high (w hile the device is providing status data).

8. The fourth cycle of the autoselect com m and sequence is a read cycle.

9. The data is 00h for an unprotected sector and 01h for a protected sector. See “Autoselect Com m and Sequence” for 
m ore inform ation.

10.The Unlock Bypass com m and is required prior to the Unlock Bypass Program  com m and.

11.The Unlock Bypass Reset com m and is required to return to reading array data w hen the device is in the unlock 
bypass m ode.

12.The system  m ay read and program  in non-erasing sectors, or enter the autoselect m ode, w hen in the Erase Suspend 
m ode. The Erase Suspend com m and is valid only during a sector erase operation.

13.The Erase Resum e com m and is valid only during the Erase Suspend m ode.

Write Operation Status
The device provides several bits to determine 
the status of a write operation: DQ2, DQ3, DQ5, 
DQ6, DQ7, and RY/BY#. Table 6 and the fol-
lowing subsections describe the functions of 
these bits. DQ7, RY/BY#, and DQ6 each offer a 
method for determining whether a program or 
erase operation is complete or in progress. 
These three bits are discussed first.

DQ7: Data# Polling
The Data# Polling bit, DQ7, indicates to the host 
system whether an Embedded Algorithm is in 
progress or completed, or whether the device is 
in Erase Suspend. Data# Polling is valid after 
the rising edge of the final WE# pulse in the 
program or erase command sequence.

During the Embedded Program algorithm, the 
device outputs on DQ7 the complement of the 

datum programmed to DQ7. This DQ7 status 
also applies to programming during Erase Sus-
pend. When the Embedded Program algorithm 
is complete, the device outputs the datum pro-
grammed to DQ7. The system must provide the 
program address to read valid status informa-
tion on DQ7. If a program address falls within a 
protected sector, Data# Polling on DQ7 is active 
for approximately 1 µs, then the device returns 
to reading array data.

During the Embedded Erase algorithm, Data# 
Polling produces a “0” on DQ7. When the 
Embedded Erase algorithm is complete, or if the 
device enters the Erase Suspend mode, Data# 
Polling produces a “1” on DQ7. This is analogous 
to the complement/true datum output described 
for the Embedded Program algorithm: the erase 
function changes all the bits in a sector to “1”; 

Chip Erase
Word

6
555

AA
2AA

55
555

80
555

AA
2AA

55
555

10
Byte AAA 555 AAA AAA 555 AAA

Sector Erase
Word

6
555

AA
2AA

55
555

80
555

AA
2AA

55 SA 30
Byte AAA 555 AAA AAA 555

Erase Suspend (Note 12) 1 XXX B0

Erase Resume (Note 13) 1 XXX 30
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Table 6. Write Operation Status

N otes:
1. DQ 5 sw itches to ‘1’ w hen an Em bedded Program  or Em bedded Erase operation has exceeded the m axim um  

tim ing lim its. See “DQ 5: Exceeded Tim ing Lim its” for m ore inform ation.

2. DQ 7 and DQ 2 require a valid address w hen reading status inform ation. Refer to the appropriate subsection 
for further details.

Operation

DQ7
(Note 

2) DQ6
DQ5

(Note 1) DQ3
DQ2

(Note 2)
RY/BY

#

Standard 
Mode

Embedded Program 
Algorithm DQ7# Toggle 0 N/A No toggle 0

Embedded Erase Algorithm 0 Toggle 0 1 Toggle 0

Erase 
Suspend 

Mode

Reading within Erase  
Suspended Sector

1 No toggle 0 N/A Toggle 1

Reading within Non-Erase 
Suspended Sector

Data Data Data Data Data 1

Erase-Suspend-Program DQ7# Toggle 0 N/A N/A 0
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature 
Plastic Packages . . . . . . . . . . . . . . . –65°C to +150°C
Ambient Temperature 
with Power Applied  . . . . . . . . . . . . . . –65°C to +85°C
Voltage with Respect to Ground

VCC (Note 1) . . . . . . . . . . . . . . . . –0.5 V to +4.0 V
A9, OE#, and  
RESET# (Note 2) . . . . . . . . . . . –0.5 V to +12.5 V
All other pins (Note 1). . . . . . –0.5 V to VCC+0.5 V

Output Short Circuit Current (Note 3) . . . . . . . 200 mA
N otes:

1. M inim um  DC voltage on input or I/O  pins is –0.5 V. During voltage transitions, input or I/O  pins m ay 
undershoot VSS to –2.0 V for periods of up to 20 ns. See Figure 2. M axim um  DC voltage on input or I/O  pins 
is VCC + 0.5 V. During voltage transitions, input or I/O  pins m ay overshoot to VCC + 2.0 V for periods up to 20 
ns. See Figure 3.

2. M inim um  DC input voltage on pins A9, O E# , and 
RESET#  is –0.5 V. D uring voltage transitions, A9, 
O E# , and RESET#  m ay undershoot VSS to –2.0 V for 
periods of up to 20 ns. See Figure 2. M axim um  DC 
input voltage on pin A9 is + 12.5 V w hich m ay 
overshoot to 14.0 V for periods up to 20 ns.

3. No m ore than one output m ay be shorted to ground 
at a tim e. Duration of the short circuit should not be 
greater than one second.

Stresses above those listed under “Absolute Maximum 
Ratings” may cause permanent damage to the device. This 
is a stress rating only; functional operation of the device 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 to +70°C
Industrial (I) Devices

Ambient Temperature (TA)  . . . . . . . . .–40°C to +85°C
VCC Supply Voltages

VCC for regulated voltage range . . . . +3.0 V to +3.6 V
VCC for full voltage range . . . . . . . . . +2.7 V to +3.6 V
Operating ranges define those limits between which the 
functionality of the device is guaranteed

Figure 2. Maximum Negative Overshoot 
Waveform

Figure 3. Maximum Positive Overshoot
Waveform

20 ns

20 ns

+0.8 V

–0.5 V

20 ns

–2.0 V

20 ns

20 ns

VCC
+2.0 V

VCC
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DC Characteristics

CMOS Compatible

N otes:
1. The ICC current listed is typically less than 2 m A/M Hz, w ith O E#  at VIH. Typical VCC is 3.0 V.

2. M axim um  ICC specifications are tested w ith VCC =  VCCm ax.

3. ICC active w hile Em bedded Erase or Em bedded Program  is in progress.

4. Autom atic sleep m ode enables the low  pow er m ode w hen addresses rem ain stable for tACC +  30 ns.

5. Not 100%  tested.

Paramete
r Description Test Conditions Min Typ Max Unit

ILI Input Load Current
VIN = VSS to VCC,  
VCC = VCC max

±1.0 µA

ILIT A9 Input Load Current VCC = VCC max; A9 = 12.5 V 35 µA

ILO Output Leakage Current
VOUT = VSS to VCC,  
VCC = VCC max

±1.0 µA

ICC1
VCC Active Read Current  
(Notes 1, 2)

CE# = VIL, OE# = 
VIH, 
Byte Mode

5 MHz 7 15

mA
1 MHz 2 4

CE# = VIL, OE# = 
VIH, 
Word Mode

5 MHz 7 15

1 MHz 2 4

ICC2
VCC Active Write Current  
(Notes 2, 3, 5)

CE# = VIL, OE# = VIH 15 30 mA

ICC3
VCC Standby Current (Note 
2)

CE#, RESET# = VCC±0.3 V 0.2 5 µA

ICC4 VCC Reset Current (Note 2) RESET# = VSS ± 0.3 V 0.2 5 µA

ICC5
Automatic Sleep Mode  
(Notes 2, 4)

VIH = VCC ± 0.3 V;  
VIL = VSS ± 0.3 V

0.2 5 µA

VIL Input Low Voltage –0.5 0.8 V

VIH Input High Voltage 0.7 x VCC VCC + 0.3 V

VID
Voltage for Autoselect and 
Temporary Sector Unprotect

VCC = 3.3 V 11.5 12.5 V

VOL Output Low Voltage IOL = 4.0 mA, VCC = VCC min 0.45 V

VOH1
Output High Voltage

IOH = –2.0 mA, VCC = VCC min 0.85 VCC V

VOH2 IOH = –100 µA, VCC = VCC min VCC–0.4

VLKO
Low VCC Lock-Out Voltage 
(Note 4)

2.3 2.5 V
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DC Characteristics (Continued)

Zero Power Flash
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Figure 1. ICC1 Current vs. Time (Showing Active and Automatic Sleep Currents)
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Test Conditions
Table 7. Test Specifications

Key to Switching Waveforms

2.7 kΩ

CL 6.2 kΩ

3.3 

Device
Under
Test

Figure 1. Test Setup

Note: Diodes are IN3064 or 

Test Condition -70
-90,
-120 Unit

Output Load 1 TTL gate 

Output Load Capacitance, 
CL 
(including jig capacitance) 

30 100 pF

Input Rise and Fall Times 5 ns

Input Pulse Levels 0.0–3.0 V

Input timing 
measurement reference 
levels

1.5 V

Output timing 
measurement reference 
levels

1.5 V

WAVEFORM INPUTS OUTPUTS

Steady

Changing from H to L

Changing from L to H

Don’t Care, Any Change Permitted Changing, State Unknown

Does Not Apply Center Line is High Impedance State (High Z) 

3.0 V

0.0 V
1.5 V 1.5 V OutputMeasurement LevelInput

Figure 1. Input Waveforms and 
Measurement Levels
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AC Characteristics

Read Operations

N otes:
1. Not 100%  tested.

2. See Figure 1 and Table 7 for test specifications.

Parameter

Description

Speed Options

JEDEC Std Test Setup -70 -90 -120 Unit

tAVAV tRC Read Cycle Time (Note 1) Min 70 90 120 ns

tAVQV tACC Address to Output Delay
CE# = VIL
OE# = VIL

Max 70 90 120 ns

tELQV tCE Chip Enable to Output Delay OE# = VIL Max 70 90 120 ns

tGLQV tOE Output Enable to Output Delay Max 30 35 50 ns

tEHQZ tDF Chip Enable to Output High Z (Note 1) Max 25 30 30 ns

tGHQZ tDF Output Enable to Output High Z (Note 1) Max 25 30 30 ns

tOEH
Output Enable  
Hold Time (Note 1)

Read Min 0 ns

Toggle and  
Data# Polling

Min 10 ns

tAXQX tOH
Output Hold Time From Addresses, CE# or 
OE#, Whichever Occurs First (Note 1)

Min 0 ns

tCE

Outputs

WE#

Addresses

CE#

OE#

HIGH Z
Output Valid

HIGH Z

Addresses Stable

tRC

tACC

tOEH

tOE

0 V
RY/BY#

RESET#

tDF

tOH

Figure 1. Read Operations Timings



32 Am29LV800D Am29LV800D_00_A4_E  January 21, 2005

 P R E L I M I N A R Y

AC Characteristics

Hardware Reset (RESET#)

Note: Not 100%  tested.

Parameter

Description All Speed OptionsJEDEC Std Test Setup Unit

tREADY
RESET# Pin Low (During Embedded 
Algorithms) to Read or Write (See Note)

Max 20 µs

tREADY
RESET# Pin Low (NOT During Embedded 
Algorithms) to Read or Write (See Note)

Max 500 ns

tRP RESET# Pulse Width Min 500 ns

tRH
RESET# High Time Before Read (See 
Note)

Min 50 ns

tRPD RESET# Low to Standby Mode Min 20 µs

tRB RY/BY# Recovery Time Min 0 ns

RESET#

RY/BY#

RY/BY#

tRP

tReady

Reset Timings NOT during Embedded Algorithms

tReady

CE#, OE#

tRH

CE#, OE#

Reset Timings during Embedded Algorithms

RESET#

tRP

tRB

Figure 1. RESET# Timings
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AC Characteristics

Word/Byte Configuration (BYTE#)

Parameter Speed Options

JEDEC Std Description  -70 -90 -120 Unit

tELFL/tELFH CE# to BYTE# Switching Low or High Max 5 ns

tFLQZ
BYTE# Switching Low to Output HIGH 
Z

Max 25 30 30 ns

tFHQV
BYTE# Switching High to Output 
Active

Min 70 90 120 ns
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DQ15
Output

Data 
Output

CE#

OE#

BYTE#

tELFL
DQ0–DQ14 Data Output

(DQ0–DQ14)

DQ15/A-1 Address
Input

tFLQ

BYTE# 
Switching 
from word 

to byte 
mode

DQ15
Output

Data 
Output

BYTE#

tELFH

DQ0–DQ14 Data Output
(DQ0–DQ14)

DQ15/A-1 Address
Input

tFHQ

BYTE# 
Switching 
from byte 

to word 
mode

Figure 1. BYTE# Timings for Read Operations

Note: Refer to the Erase/Program Operations table for tAS and tAH specifications.
Figure 1. BYTE# Timings for Write Operations

CE#

WE#

BYTE#

The falling edge of the last WE# 

tHOLD

tSET 
(tAS)
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AC Characteristics

Erase/Program Operations

N otes:
1. Not 100%  tested.

2. See the “Erase and Program m ing Perform ance” section for m ore inform ation.

Parameter Speed Options

JEDEC Std Description  -70 -90 -120 Unit

tAVAV tWC Write Cycle Time (Note 1) Min 70 90 120 ns

tAVWL tAS Address Setup Time Min 0 ns

tWLAX tAH Address Hold Time Min 45 45 50 ns

tDVWH tDS Data Setup Time Min 35 45 50 ns

tWHDX tDH Data Hold Time Min 0 ns

tOES Output Enable Setup Time Min 0 ns

tGHWL tGHWL
Read Recovery Time Before Write  
(OE# High to WE# Low)

Min 0 ns

tELWL tCS CE# Setup Time Min 0 ns

tWHEH tCH CE# Hold Time Min 0 ns

tWLWH tWP Write Pulse Width Min 35 35 50 ns

tWHWL tWPH Write Pulse Width High Min 30 ns

tWHWH1 tWHWH1 Programming Operation (Note 2)
Byte Typ 8

µs
Word Typ 16

tWHWH2 tWHWH2 Sector Erase Operation (Note 2) Typ 1 sec

tVCS VCC Setup Time (Note 1) Min 50 µs

tRB Recovery Time from RY/BY# Min 0 ns

tBUSY Program/Erase Valid to RY/BY# Delay Min 90 ns
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AC Characteristics 

OE#

WE#

CE#

VCC

Data

Addresses

tDS

tAH

tDH

tWP

PD

tWHWH1

tWC tAS

tWPH

tVCS

555h PA PA

Read Status Data (last two cycles)

A0h

tCS

Status DOUT

Program Command Sequence (last two cycles)

RY/BY#

tRBtBUSY

tCH

PA

N otes:
1. PA =  program  address, PD =  program  data, D O UT is the true data at the program  address.

2. Illustration show s device in w ord m ode.

Figure 1. Program Operation Timings
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AC Characteristics

OE#

CE#

Addresses

VCC

WE#

Data

2AAh SA

tAH

tWP

tWC tAS

tWPH

555h for chip erase

10 for Chip Erase

30h

tDS

tVCS

tCS

tDH

55h

tCH

In
Progress Complete

tWHWH2

VAVA

Erase Command Sequence (last two cycles) Read Status Data

RY/BY#

tRBtBUSY

N otes:
1. SA =  sector address (for Sector Erase), VA =  Valid Address for reading status data (see “W rite O peration 

Status”).

2. Illustration show s device in w ord m ode.

Figure 1. Chip/Sector Erase Operation Timings
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AC Characteristics 

WE#

CE#

OE#

High Z

tOE

High Z

DQ7

DQ0–DQ6

RY/BY#

tBUSY

Complement True

Addresses VA

tOEH

tCE

tCH

tOH

tDF

VA VA

Status Data

Complement

Status Data True

Valid Data

Valid Data

tACC

tRC

Note: VA = Valid address. Illustration shows first status cycle after command sequence, last status read cycle, and array data
read cycle.

Figure 1. Data# Polling Timings (During Embedded Algorithms)

WE#

CE#

OE#

High Z

tOE

DQ6/DQ2

RY/BY#

tBUSY

Addresses VA

tOEH

tCE

tCH

tOH

tDF

VA VA

tACC

tRC

Valid DataValid StatusValid Status

(first read) (second read) (stops toggling)

Valid Status

VA

Note: VA = Valid address; not required for DQ6. Illustration shows first two status cycle after command sequence, last status read
cycle, and array data read cycle.

Figure 1. Toggle Bit Timings (During Embedded Algorithms)
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AC Characteristics

Temporary Sector Unprotect

Note: Not 100%  tested.

Parameter

All Speed OptionsJEDEC Std Description Unit

tVIDR  VID Rise and Fall Time (See Note) Min 500 ns

tRSP
RESET# Setup Time for Temporary 
Sector Unprotect

Min 4 µs

Note: The system may use CE# or OE# to toggle DQ2 and DQ6. DQ2 toggles only when read at an address within an
erase-suspended sector. 

Figure 1. DQ2 vs. DQ6

Enter

Erase

Erase

Erase

Enter Erase
Suspend Program

Erase Suspend
Read

Erase Suspend
Read

EraseWE#

DQ6

DQ2

Erase
Complete

Erase
Suspend

Suspend
Program

Resume
Embedded

Erasing

RESET#

tVIDR

12 V

0 or 3 V

CE#

WE#

RY/BY#

tVIDR

tRSP

Program or Erase Command Sequence

0 or 3 V

Figure 1. Temporary Sector Unprotect 
Timing Diagram
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AC Characteristics

Sector Protect: 150 µs
Sector Unprotect: 15 ms1 µs

RESET#

SA, A6,
A1, A0

Data

CE#

WE#

OE#

60h 60h 40h

Valid* Valid* Valid*

Status

Sector Protect/Unprotect Verify

VID

VIH

*  For sector protect, A6 = 0, A1 = 1, A0 = 0. For sector unprotect, A6 = 1, A1 = 1, A0 = 0.

Figure 1. Sector Protect/Unprotect 
Timing Diagram



January 21, 2005  Am29LV800D_00_A4_E Am29LV800D 41

P R E L I M I N A R Y

AC Characteristics

Alternate CE# Controlled  
Erase/Program Operations

N otes:
1. Not 100%  tested.

2. See the “Erase and Program m ing Perform ance”
section for m ore inform ation.

Parameter Speed Options

JEDEC Std Description -70 -90 -120 Unit

tAVAV tWC Write Cycle Time (Note 1) Min 70 90 120 ns

tAVEL tAS Address Setup Time Min 0 ns

tELAX tAH Address Hold Time Min 45 45 50 ns

tDVEH tDS Data Setup Time Min 35 45 50 ns

tEHDX tDH Data Hold Time Min 0 ns

tOES Output Enable Setup Time Min 0 ns

tGHEL tGHEL
Read Recovery Time Before Write  
(OE# High to WE# Low)

Min 0 ns

tWLEL tWS WE# Setup Time Min 0 ns

tEHWH tWH WE# Hold Time Min 0 ns

tELEH tCP CE# Pulse Width Min 35 35 50 ns

tEHEL tCPH CE# Pulse Width High Min 30 ns

tWHWH1 tWHWH1
Programming Operation  
(Note 2)

Byte Typ 8
µs

Word Typ 16

tWHWH2 tWHWH2 Sector Erase Operation (Note 2) Typ 1 sec
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AC Characteristics

tGHEL

tWS

OE#

CE#

WE#

RESET#

tDS

Data

tAH

Addresses

tDH

tCP

DQ7# DOUT

tWC tAS

tCPH

PA

Data# Polling

A0 for program
55 for erase 

tRH

tWHWH1 or 2

RY/BY#

tWH

PD for program
30 for sector erase
10 for chip erase 

555 for program
2AA for erase 

PA for program
SA for sector erase
555 for chip erase 

tBUSY

N otes: 
1. PA =  program  address, PD =  program  data, DQ 7#  =  com plem ent of the data w ritten to the device, DO UT =  

data w ritten to the device. 

2. Figure indicates the last tw o bus cycles of com m and 
sequence.

3. W ord m ode address used as an exam ple.

Figure 1. Alternate CE# Controlled Write Operation Timings



43 Am29LV800D Am29LV800D_00_A4_E  January 21, 2005

 P R E L I M I N A R Y

Erase and Programming Performance

N otes:
1. Typical program  and erase tim es assum e the follow ing conditions: 25°C, 3.0 V VCC, 1,000,000 cycles. 

Additionally, program m ing typicals assum e checkerboard pattern.

2. Under w orst case conditions of 90°C, VCC =  2.7 V, 1,000,000 cycles.

3. The typical chip program m ing tim e is considerably less than the m axim um  chip program m ing tim e listed, since m ost 
bytes program  faster than the m axim um  program  tim es listed.

4. In the pre-program m ing step of the Em bedded Erase algorithm , all bytes are program m ed to 00h before erasure.

5. System -level overhead is the tim e required to execute the tw o- or four-bus-cycle sequence for the program  
com m and. See Table 5 for further inform ation on com m and definitions.

6. The device has a guaranteed m inim um  erase and program  cycle endurance of 1,000,000 cycles.

Latchup Characteristics

Includes all pins except VCC. Test conditions: VCC =  
3.0 V, one pin at a tim e.

TSOP and SO Pin Capacitance

N otes:
1. Sam pled, not 100%  tested.

2. Test conditions TA =  25°C, f =  1.0 M Hz.

Data Retention

Parameter
Typ (Note 

1) Max (Note 2) Unit Comments

Sector Erase Time 1 10 s Excludes 00h programming 
prior to erasureChip Erase Time 14 s

Byte Programming Time 8 300 µs

Excludes system level 
overhead (Note 5)

Word Programming Time 16 360 µs

Chip Programming 
Time

(Note 3)

Byte Mode 8.4 25 s

Word Mode 5.8 17 s

Description Min Max

Input voltage with respect to VSS on all pins except I/O pins  
(including A9, OE#, and RESET#)

–1.0 V 12.5 V

Input voltage with respect to VSS on all I/O pins –1.0 V VCC + 1.0 V

VCC Current –100 mA +100 mA

Parameter 
Symbol Parameter Description Test Setup Typ Max Unit

CIN Input Capacitance VIN = 0 6 7.5 pF

COUT Output Capacitance VOUT = 0 8.5 12 pF

CIN2 Control Pin Capacitance VIN = 0 7.5 9 pF

Parameter
Test 

Conditions Min Unit

Minimum Pattern Data Retention Time
150°C 10 Years

125°C 20 Years
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Physical Dimensions*

TS 048—48-Pin Standard TSOP 

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

Dwg rev AA; 10/99




