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AMDZ1

Am29LV004T/Am29LV004B

4 Megabit (524,288 x 8-Bit) CMOS 3.0 Volt-only

Sector Architecture Flash Memory

DISTINCTIVE CHARACTERISTICS
B Extended operating voltage range
— 2.7t0 3.6 V for read and write operations

8 Compatibitity with JEDEC standards

— Pinout and software compatible with single-
power-supply Flash

— Superior inadvertent write protection

B Package options

— 40-pin TSOP

— 44-pin SO
H Minimum 100,000 write/erase cycles guaranteed
8 High performance

— Access times as fast as 100 ns

B Flexible, sector architecture
— One 16 Kbyte, two 8 Kbyte, one 32 Kbyte, and
seven 64 Kbyte sectors
B Embedded Erase™ algorithm

— Automatically pre-programs and erases the chip
or sector

B Embedded Program™ algorithm

— Automatically writes and verifies data at
specified address

Data Polling and toggle bit
— Detects program and erase cycle completion

H Ready/Busy output

— Hardware method for detection of program or
erase cycle completion

B Erase Suspend/Resume
— Supports reading or programming to a non-busy
sector
B Low current consumption (typical values at
5 MHz)
— 10 mA active read current (word or byte mode)
- 20 mA program/erase current

H Advanced power management
— 1 uA typical in standby mode
— 1 pA typical in automatic sleep mode

B Sector protection

— Hardware method that disables any combination
of sectors from write or erase operations

B Hardware reset pin
— Resets the internal state machine to the read
mode

8 Top or bottom boot block configurations
available

GENERAL DESCRIPTION

The Am29LV004 is a 4 megabit, 3.0 Volt-only Flash
memory organized as 512 Kbyte x 8. Table 1 shows
how the Am29LV004 can be organized for top or bot-
tom boot sector configuration.

Table 1. Sector Organization

Top Boot Bottom Boot
One 16K Byte Seven 64K Bytes
Two 8K Bytes One 32K Byte
One 32K Byte Two BK Bytes

Seven 64K Bytes One 16K Byte

The Am29LV004 is offered in 40-pin TSOP and 44-pin
SO packages. Program and erase operations can be
performed in-system with a standard 2.7 to 3.6 V V¢
supply. The device can also be programmmed in indus-
try-standard EPROM programming equipment.

The Am29LV004 offers access times of 100, 120, and
150 nanoseconds, allowing high speed microproces-
sors to operate with zero or minimum wait states. To
eliminate bus contention, the Am29LV004 has sepa-
rate chip enable (CE), write enable (WE), and output
enable (OF) controls. The Am29LV004 is entirely com-
mand-set compatible with the JEDEC single power
supply Flash standard. Commands are written to the
command register using standard microprocessor
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write timings. Register contents serve as input to an in-
ternal state machine that controls the erase and pro-
gram circuitry. Write cycles internally latch addresses
and data needed for programming and erase opera-
tions. Reading data out of the device is similar to read-
ing from other Flash or EPROM like devices.

The Am29LV004 is programmed by executing the pro-
gram command sequence. This invokes the Embedded
Program algorithm, which is an internal algorithm that
automatically times the program pulse widths and veri-
fies proper cell margin. Erase is accomplished by exe-
cuting the erase command sequence. This invokes the
Embedded Erase algorithm, an internal algorithm that
automatically pre-programs the array, if not already
programmed, before executing the erase operation.
During erase, the device automatically times the erase
pulse widths and verifies proper cell margin.

The Am29LV004 also features hardware sector protec-
tion, implemented via external programming equip-
ment, which disables program and erase operations in
specified sectors. AMD has implemented an Erase
Suspend feature which enables the user to suspend

erase for any period of time to read data from, or
program data to, a sector not being erased. Thus a true
background erase can be achieved.

The device features single-power-supply operation for
both read and write functions. internally generated and
regulated voltages are provided for the program and
erase operations. A low V¢ detector automatically in-
hibits write operations during loss of power. The end of
program or erase is detected by the Ready/Busy pin,
Data polling of DQ7, or by the toggle bit (DQ6). Once
the end of a program or erase cycle has been detected,
the access for a new read, program, or erase
can begin.

The Flash technology developed by AMD combines
years of EPROM and EEPROM experience to produce
the highest levels of quality, reliability, and cost effac-
tiveness. The Am29LV004 Flash memory electrically
erases the entire device or a specified sector simulta-
neously via Fowler-Nordheim tunneling. The bytes are
programmed using the EPROM programming mecha-
nism of hot electron injection.

Am29LV004T/Am29LV004B
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PRODUCT SELECTOR GUIDE

Family Part Number Am29LV004T/Am29LV0048
Ordering Part Number
Vee = 3.0V +20%, ~10% -100 -120 -150
Max access time (ns) 100 120 150
CE access time (ns) 100 120 150
OE access time (ns) 35 50 50
CONNECTION DIAGRAMS
A6 10 40— A17
A15¢C 2 39 |/ Vgs
Al4 e 3 38 —= NC
A13——14 37 ——=NC
A2 5 36 —— A10
Al 6 35 |—— DbQ7
A9 7 34 —— DQ6
A8 8 33 —— DQ5
WE I 9 a2 =— DQ4
RESET I 10 31 |— Vec
NC 11 30 — Vee
RY/BY I 12 29 F——NC
A18 I 13 28 —— DQ3
A7 14 27 F— DQ2
AB I 15 26— DQn
A5 1 16 25 —> DQo
Ad—17 24 —3 OE
A3 ——] 18 23 ——=Vss
A2———19 22 —CE
At 20 21— A0
Standard 40-Pin TSOP
A17 — v O 40— A16
Vgg ——] 2 39 F—1 A15
NCT—3 38— A4
NC——4 37— A13
A10 ——5 36 F— A12
DQ7 —+6 I F—— ANl
DQe — 7 7. I s— Y]
DQ5 ——8 BF—— A8
DQ4a —]9 32 —— WE

Ve —] 10

NC —— 12
DA3 —— 13
DQ2 —— 14
DQ1 — 15
DQO ——] 16
CE —J17
Vgs ———] 18
CEC— 19

A ——20

31 —/—— RESET

30 —/—— NC

29 —— RY/BY

28 — A18
27 —— A7
26 —— A6
25— A5
24— A4
28— A3
2F— A2
21— A1

Reverse 40-Pin TSOP

20510A-2
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CONNECTION DIAGRAMS (continued)

NC [1‘u 44 |] RESET
RYBY (]2 3] we
A8 []3 42|[] As
a7 []4 41[] a0
a6 s a0l A
As [|6 391 ar2
A4 [|7 38} A13
a3 (s 37[] A4
A2 []o 36[] ats
a1 10 35[] A16
Ao []11 341 a1z
TE []12 33]] NC
vss []13 32[] vss
OE [|14 31]] NC
pao []1s 30[] A0
NC []18 29]] paz
pat []17 25% DQ6
NG []18 271] NC
pa2 (|19 26 |] pas
Ne {20 25[] nc
oa3 []a1 24]] poa
Voo []22 23[] Vee
20510A-3
44-Pin SO
PIN CONFIGURATION LOGIC SYMBOL
A0-A18 = 19 addresses 19
DQO-DQ7 = 8 data inputs/outputs ¢> AO-A18 8
CE = Chip enable DQO-DQ7 <¢>
WE = Write enable
OE = Output enable — CE(E)
RESET = Reset pin ——{ OE(G)
RY/BY = Ready/Busy pin — WEW)
Vee = +3.0 volt single power supply RESET RYBY —
{(+20%/~10% for -100, -120, -150)
Vgs = Device ground 20510A4
NC = Pin not connected

Am29LV004T/Am29L.V004B 5
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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.

AM29LV004

T -100 E Cc

—L OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

TEMPERATURE RANGE

C = Commercial (0°C to +70°C)

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

PACKAGE TYPE

E = 40-Pin Thin Small Outline Package (TSOP)
Standard Pinout (TS 040)

F = 40-Pin Thin Small Qutline Package (TSOP)
Reverse Pinout (TSR040)

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

SPEED OPTION
See Product Selector Guide and Valid Combinations

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

DEVICE NUMBER/DESCRIPTION
Am29LV004

4 Megabit (524,288 x 8-Bit) CMOS Flash Memory
3.0 Voit-only Program and Erase

Valid Combinations

AM28LV004T/B-100

EC, FC, SC

AM29LV004T/B-120

AM28LV004T/B-150

EC, El, EE, EEB, FC, FI, FE,
FEB, SC, Si, SE, SEB

Valid Combinations

Valid Combinations list configurations planned to be sup-
ported in volume for this device. Consult the local AMD sales
office to confirm availability of specific valid combinations and
to check on nawly released combinations.

Am29LV004T/Am29LV004B
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PHYSICAL DIMENSIONS*
TS 040
40-Pin (measured in millimeters)
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* For reference only. BSC is an ANSI standard for Basic Space Centering.
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PHYSICAL DIMENSIONS (continued)
TSR040
40-Pin (measured in millimeters)
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PHYSICAL DIMENSIONS (continued)
SO 044

44-Pin (measured in millimeters)
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Trademarks

Copyright © 1996 Advanced Micro Devices, Inc. All rights reserved.

AMD and the AMD logo are registered trademarks of Advanced Micro Devices, Inc.
Embedded Erase and Embedded Program are trademarks of Advanced Micro Devices, Inc.

Product names used in this pubtication are for identification purposes only and may be trademarks of their respective companies.
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Sales Offices
North American

ALABAMA .. (205) 830-9192

ARIZONA .. ... (602) 242-4400
CALIFORNIA,
Calabasas ..........ccc.ooecr oo (8 18) 878-9988
IVING ..o ... (714) 450-7500
Sacramento (Rosaville) . (916) 786-6700
San Diego . (619) 560-7030
San Jose ... {408) 922-0300
CANADA, Ontario,
Kanata ...... ...(613) 592-0060
Woodbridge . (905) 856-3377
COLORADO ... -
GONNECTICU
FLORIDA,
Clearwater ... ...{813) 530-9971

Ft. Lauderdale ..
Orlando {Longw
GEORGIA
IDAHO ...

. (954) 938-9550
(407) B62-9292
(770) 449-7920
(208) 377-0393

ILLINOIS, Chicago (ltasca) .. (708) 773-4422
KENTUCKY ... ...(606) 224-1353
MARYLAND . {410) 381-3790
MASSACHUSETTS . (617) 273-3970
MINNESOTA .. ...{612) 938-0001
NEW JERSEY,

Cherry Hill . .. (609) 662-2900

Parsippany ... ...(201) 299-0002
NEW YORK,

Brewster .. ...(914) 279-8323

Rochester . {716) 425-8050
NORTH CAROLINA,

CHAMOME ....ooocoooo oot (704) 875-3091

Raleigh ...(919) B78-B111
OHIO,

Columbus (Westerville) ...... ... (614) B91-6455

Dayton ... ..(513) 439-0268
OREGON ... (503) 245-0080

PENNSYLVANIA ... ...

..(610) 398-8006
TEXAS,
AUSH oo ...{512) 346-7830
Dallas..... (214) 934-9099
Houston ...(713) 376-8084
International

AUSTRALIA, N Sydney ........ . (61) 299591937
(61) 2 9959-1037
- (03) 248-4300
. (03) 248-4642

BELGIUM, Antwerpen ..........

CHINA,
BOHING —.vvevcerereoees s .. {8610) 501-1566
. (8610) 465-1291
Shanghai................. (8621) 6267-8857

(8621) 6267-9883
(8621) 6267-8110
(358) 0 8813117
.. (358) 0 804 1110
... (1) 49-75-1010
... (1) 49-75-1013

FINLAND, Helesinki .............

FRANCE, Paris ....................

. (06) 243-3250
.. (06) 243-3253

TOKYD oo (03) 3346-7600
. (03) 3346-5197
KOREA, 60Ul ......o.ooooeeo..... (82) 2784-0030

. (82) 2784-8014

SINGAPORE, Singapore ...... TEL ... {65) 337-7033

FAX. .. (65) 338-1611
SCOTLAND, Stirling ............. TEL (44) 7186-450024
FAX (44) 1786-446188
SWITZERLAND, Geneva ..... TEL . (41) 22-788-0251
. {41) 22-788-0617
SWEDEN,

Stockholm area (08) 629-2850
(Bromma) . {08) 98-0906
TAIWAN, Taipei ................ (886) 2715-3536
FAX . .. (B86) 2712-2182

UNITED KINGDOM,
London area...........c....... .. {01483) 74-0440
(Woking) (01483) 75-6196
Manchester area ............. {01925) 83-0380
{Warrington) .. (01925) 83-0204

North American Representatives

ARIZONA,

Scottsdale - THORSON DESERT STATES ........... (602) 998-2444
CALIFORNIA,

Chula Vista — SONIKA ELECTRONICA .................. (619) 498-8340
CANADA,

Burnaby, B.C. - DAVETEK MARKETING ...

Dorval, Quebec — POLAR COMPONENTS . . (514) 683-3141

Kanata, Ontario - POLAR COMPONENTS ., . (613) 592-8807

Woodbridge, Ontario - POLAR COMPONENTS ... (416) 410-3377
ILLINOIS,

Skokie - INDUSTRIAL REPS, INC. ................

. (604) 430-3680

{B47) 967-8430

INDIANA,

Kokomo — SCHILLINGER ASSOC. ... (317) 457-7241
IOWA,

Cedar Rapids - LORENZ SALES .................. {319) 377-4666
KANSAS,

Merriam - LORENZ SALES ..

Wichita ~ LORENZ SALES ...
MEXICO,

Guadalajara -~ SONIKA ELECTRONICA .

Mexico City - SONIKA ELECTRONICA

Monterray - SONIKA ELECTRONICA ..
MICHIGAN,

Brighton — COM-TEK SALES, INC..

Holland - COM-TEK SALES, INC ...
MINNESOTA,

. (913) 469-1312
. (316) 721-0500

. (523) 647-4250
. (525) 754-6480
_ (528) 358-9280

. (810) 227-0007
. (616) 335-8418

Edina - MEL FOSTER TECH. SALES, INC __........ (612) 941-9790
MISSOURI,

St Louis ~LORENZ SALES ... (314) 997-4558
NEBRASKA,

tincoln ~ LORENZ SALES ... (402) 475-4660

NEW YORK,
Plainview ~ COMPONENT CONSULTANTS
East Syracuse — NYCOM ...
Fairport - NYCOM ...........

. (516) 273-5050
_(315) 437-8343
. (716) 425-5120

GERMANY, OHIO.
Bad Homburg .................. TEL o {06172) 92670 Centerville - DOLFUSS ROOT & CO ... . (513) 433-6776
FAX . (06172) 23195 Powell - DOLFUSS BROOT & CO ... . (614) 781-0725
Mlnchen .................... TEL {089) 450530 Middleburg Hts - DOLFUSS ROQOT & .. (216) 816-1660
FAX .. (089) 406480 PUERTO RICO,
HONG KONG, Kowloon ....... TEL ... . (852) 2956-0388 Caguss - COMP REP ASSOC, INC ...................... (809) 746-6550
FAX ... . {852) 2956-0588 UTAH,
ITALY, Milano .............c.c....... TEL .. ... {02) 381961 Murray - FRONT RANGE MARKETING ................. (B01) 288-2500
.. (02) 3810-3458 WASHINGTON,
Kirkland - ELECTRA TECHNICAL SALES ............. (206) 821-7442
WISCONSIN,
Pewaukee - Industrial Representatives, Inc. .......... {414) 574-9393
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