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Am29F002B/Am29F002NB
2 Megabit (256 K x 8-Bit) 
CMOS 5.0 Volt-only Boot Sector Flash Memory

DISTINCTIVE CHARACTERISTICS

■ Single power supply operation

— 5.0 Volt-only operation for read, erase, and 
program operations

— Minimizes system level requirements

■ Manufactured on 0.32 µm process technology

— Com patible with  0.5 µm Am29F002 device

■ High performance

— Access times as fast as 55 ns

■ Low power consumption (typical values at
5 MHz)

— 1 µA standby mode current

— 20 mA read current

— 30 mA program/erase current

■ Flexible sector architecture

— One 16 Kbyte, two 8 Kbyte, one 32 Kbyte, and 
three 64 Kbyte sectors

— Suppor ts full chip  erase

— Sector Protection features:

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

Sectors can be locked via programming equipment

Temporary Sector Unprotect feature a llows code 
changes in previously locked sectors

■ Top or bottom boot block configurations available

■ Embedded Algorithms

— Embedded Erase algor ithm autom atically 
preprograms and erases the entire  ch ip or  any 
combination of designated sectors

— Embedded Program algorithm automatica lly 
wr ites and ver ifies data at specified addresses

■ Minimum 1,000,000 write cycle guarantee per 
sector

■ 20-year data retent ion at 125°C

— Reliab le operation for the life of the system

■ Package option

— 32-pin PDIP

— 32-p in TSOP

— 32-p in PLCC

■ Compatibility  with JEDEC standards

— Pinout and software compatible with 
single-power supply Flash

— Superior inadver tent write protection

■ Data# Polling and toggle bits 

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

■ Erase Suspend/Erase Resume 

— Suspends an erase operation to  read data from, 
or program data to, a sector that is not be ing 
erased, then resumes the erase operation

■ Hardware reset pin (RESET#)

— Hardware method to reset the device to  reading 
array data (not available on Am29F002NB)
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GENERAL DESCRIPTION
T he Am2 9F002B F ami ly c onsis ts  o f 2  M bit , 5 .0
vol t-only Flash memory devices organized as 262,144
bytes. The Am29F002B offers the RESET# function,
the Am 29F 002NB does not. T he data appears on
DQ7–DQ0. The devic e is offered in  32-p in  PLC C,
32-p in TSOP, and 32-pin PDIP packages. Th is device
is designed to be programmed in-system with the stan-
dard system 5.0 vo lt VCC supply. No VPP  is required for
wri te  or erase operations. The device can a lso be pro-
grammed in standard EPROM programmers.

This  device is manufac tured us ing AMD’s  0.32 µm
process technology, and offers all  the features and ben-
efits of the Am29F002, which was manufactured using
0.5 µm process technology.

The standard device offers access times of 55, 70, 90,
and 120 ns, allowing high speed m icroprocessors to
operate without wait sta tes. To eliminate bus contention
the device has separate ch ip  enable (CE#) , w r ite
enable (WE#) and output enable (OE#) contro ls.

The devic e requires on ly a  single 5.0 vo lt power
supply for  both read and wr ite  functions. In ternally
generated and regulated voltages are provided for the
program and erase operations. 

The device is enti rely command set compatible  with the
JEDEC single-power-supply Flash standard. Com-
m ands are wr it ten to  the comm and reg ister using
standard microprocessor wr ite timings. Register con-
tents serve as input to an in ternal sta te-machine that
controls the erase and programming ci rcu itry. W rite
cycles a lso internal ly latch addresses and data needed
for  the programm ing and erase operations. Reading
data out o f the device is similar to  reading from other
Flash or EPROM devices.

Device programming occurs by executing the program
comm and sequenc e. Th is  ini tia tes the Embedded
Program a lgori thm—an interna l algor ithm that auto-
matica lly times the program pulse widths and veri fies
proper cell margin .

D evic e eras ure occ urs  by ex ec uting the e rase
comm and sequenc e. Th is  ini tia tes the Embedded

Erase a lgorithm—an in ternal algorithm that autom ati-
c a l ly preprograms  the ar ray ( i f i t  is  not a l ready
program med) before executing the erase operation.
During erase, the device automatically times the erase
pulse widths and ver ifies proper  ce ll marg in. 

T he host system can detect whether a  program or
erase operation is com plete by reading the DQ7 (Data#
Polling) and DQ6 (toggle) status bits. After  a  program
or erase cycle  has been completed, the device is ready
to read array data or accept another  command. 

The sector erase architecture a llows memory sectors
to  be erased and reprogrammed without affecting the
data c ontents of o ther  sectors. The devic e is  fu l ly
erased when sh ipped from the factory.

Hardware data protection measures include a low VCC
detector that automatically inhibits write operations dur ing
power transitions. The hardware sector protection
feature disables both program and erase operations in
any combination of the sectors of memory. This can be
achieved via programming equipment.

The Erase Suspend feature enables the user to  put
erase on ho ld for any period of time to read data from,
or program data to, any sector  that is not se lected for
erasure. True background erase can thus be achieved.

The hardware RESET# pin terminates any operation
in progress and resets the in terna l sta te machine to
reading array data. The RESET# p in can be tied to the
system reset circui try. A system reset would thus a lso
reset the device, enabling the system microprocessor
to  read the boot-up firm ware from the Flash memory.
(This feature is not available  on the Am29F002NB.)

The system can place the device into the standby mode .
Power consumption is greatly reduced in  this mode.

AM D’s Flash tec hnology combines years of Flas h
m emory manufactur ing exper ience t o produc e the
highest levels of quality, reliability and cost effectiveness.
The device electrica lly erases al l b its wi th in  a  sector
s imultaneously via  Fowler -Nordheim  tunnel ing. The
data is programmed using hot e lectron injection.



Am29F002B/Am29F002NB 3

TABLE OF CONTENTS
Product Selector Guide  . . . . . . . . . . . . . . . . . . . . .4
Block Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Connection Diagrams . . . . . . . . . . . . . . . . . . . . . .  6
Pin Configuration. . . . . . . . . . . . . . . . . . . . . . . . . .  7
Logic Symbol  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Ordering Information  . . . . . . . . . . . . . . . . . . . . . . .8
Device Bus Operations . . . . . . . . . . . . . . . . . . . . . .9

Table 1. Am29F002B/Am29F 002NB Device Bus Operations . . . . . .9
Requirements for Reading  Array Data  . . . . .  . . . . .  . .  . . . . .  . 9
W riting  Commands/Command Sequences . .  . . . . .  . .  . . . . .  . 9
Program and E rase Operat ion S tatus . . . . . .  . . . . .  . .  . . . . .  . 9
Standby Mode . . . . .  . . . . .  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  10
RESE T#: Hardware  Reset Pin   . . . .  . . . . . . .  . . . . .  . .  . . . . .  10
Outpu t Disab le  Mode . . . . .  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  10

Table 2. Am29F002B/Am29F002NB Top Boot Block Sector 
Address Table . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10
Table 3. Am29F002B/Am29F002NB Bottom Boot Block Sector 
Address Table . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11

Autose lect Mode  . . .  . . . . .  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  11
Table 4. Am29F002B/Am29F002NB Autoselect Codes (High 
Voltage Method)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11

Sector P ro tection/Unprotection  . . . .  . . . . . . .  . . . . .  . .  . . . . .  11
Temporary Sector Unpro tect .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  12

Figure 1. Temporary Sector Unprotect Operation . . . . . . . . . . . . . .12
Hardware  Data  Protection  .  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  12

Low VCC  Write Inhibit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12
Write Pulse “Glitch” Protection  . . . . . . . . . . . . . . . . . . . . . . . . . . . .12
Logical Inhibit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12
Power-Up Write Inhibit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12

Command Definitions . . . . . . . . . . . . . . . . . . . . . . 13
Reading  Array Data .  . . . . .  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  13
Reset Command  . . .  . . . . .  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  13
Autose lect Command S equence . . .  . . . . . . .  . . . . .  . .  . . . . .  13
Byte P rogram Command Sequence  . . . . . . .  . . . . .  . .  . . . . .  13

Figure 2. Program Operation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14
Chip Erase Command Sequence  . .  . . . . . . .  . . . . .  . .  . . . . .  14
Sector E rase Command Sequence .  . . . . . . .  . . . . .  . .  . . . . .  14

Figure 3. Erase Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15
Erase  Suspend/Erase Resume Commands  .  . . . . .  . .  . . . . .  16
Command Defin it ions ... ..... .... ..... ..... ..... .... ..... ..... ..... .... ..... ..... . 17

Table 5. Am29F002B/Am29F002NB Command Definitions . . . . . .17
Write Operation Status . . . . . . . . . . . . . . . . . . . . . 18

DQ7:  Data# P olling  .  . . . . .  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  18

Figure 4. Data# Polling Algorithm  . . . . . . . . . . . . . . . . . . . . . . . . . 18
DQ6: Toggle Bit I . .  . . . . .  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  . 19
DQ2: Toggle Bit II   .  . . . . .  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  . 19
Reading Toggle  Bits DQ6/DQ2  . . .  . . . . . . .  . . . . .  . .  . . . . .  . 19
DQ5: Exceeded Timing  Limit s . . . .  . . . . . . .  . . . . .  . .  . . . . .  . 19
DQ3: Secto r E rase Timer  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  . 20

Figure 5. Toggle Bit Algorithm  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Table 6. Write Operation Status . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Absolute Maximum Rat ings  . . . . . . . . . . . . . . . . 22
Figure 6. Maximum Negative Overshoot Waveform  . . . . . . . . . . . 22
Figure 7. Maximum Positive Overshoot Waveform  . . . . . . . . . . . . 22

Operat ing Ranges  . . . . . . . . . . . . . . . . . . . . . . . . 22
DC Characterist ics . . . . . . . . . . . . . . . . . . . . . . . . 23
Test Conditions  . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Figure 8. Test Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Table 7. Test Specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Key to Switching Waveforms  . . . . . . . . . . . . . . . 25
AC Characterist ics . . . . . . . . . . . . . . . . . . . . . . . . 26

Figure 9. Read Operations Timings . . . . . . . . . . . . . . . . . . . . . . . . 26
Figure 10. RESET# Timings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Figure 11. Program Operation Timings  . . . . . . . . . . . . . . . . . . . . . 29
Figure 12. Chip/Sector Erase Operation Timings  . . . . . . . . . . . . . 30
Figure 13. Data# Polling Timings (During Embedded Algorithms) . 31
Figure 14. Toggle Bit Timings (During Embedded Algorithms)  . . . 31
Figure 15. DQ2 vs. DQ6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Figure 16. Temporary Sector Unprotect Timing Diagram 
(Am29F002B only) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Figure 17. Alternate CE# Controlled Write Operation Timings  . . . 34

Erase and Programming Performance  . . . . . . . 35
Latchup Characteristics  . . . . . . . . . . . . . . . . . . . 35
TSOP Pin Capacitance  . . . . . . . . . . . . . . . . . . . . 35
PLCC and PDIP Pin Capacitance  . . . . . . . . . . . . 36
Data Retention  . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Physical Dimensions . . . . . . . . . . . . . . . . . . . . . . 37

P D 032—32-P in  Plastic DIP  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  . 37
P L 032—32-Pin  Plastic Leaded Chip Carrier  . . . .  . .  . . . . .  . 38
TS  032—32-P in Standard Thin S mall P ackage   . .  . .  . . . . .  . 39

Revision Summary . . . . . . . . . . . . . . . . . . . . . . . . 40
Revision  A (Ju ly 1998) . . .  . .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  . 40
Revision  B (January 1999)  .  . . . . .  . . . . . . .  . . . . .  . .  . . . . .  . 40
Revision  C (November 12,  1999)  .  . . . . . . .  . . . . .  . .  . . . . .  . 40
Revision  D (November 28,  2000)  .  . . . . . . .  . . . . .  . .  . . . . .  . 40



4 Am29F002B/Am29F002NB

PRODUCT SELECTOR GUIDE

No te: See See “AC Characterist ics ” on page 26 “ for full 
spec if ications.

Family Part Nu mb er Am29F002B /A m29F002NB

Speed Option
VCC = 5.0 V ± 5% -55

VCC = 5.0 V ± 10% -70 -90 -120

Max access t ime, ns (tACC ) 55 70 90 120

Max CE# access time, ns (tCE ) 55 70 90 120

Max OE# access t ime, ns  (tO E) 30 30 35 50
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BLOCK DIAGRAM
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CONNECTION DIAGRAMS
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PIN CONFIGURATION
A 0–A 17 = 1 8 add resse s

D Q 0–D Q 7 = 8  d ata inp uts /o utpu ts

C E # = C h ip en able

O E# =  O utpu t en able

W E # = W r ite ena ble

R E SE T# = H a rdw ar e rese t pi n,  a c tive low
(n ot ava ilab le on  A m 29 F 002 N B)

VCC = + 5.0 V s in gle p ow er sup ply
(se e Pro du ct Se lec tor G uid e for  

d evi ce  sp ee d rat ing s  a nd  voltag e

sup ply  toler ance s)

VSS = D ev ice  gr ou nd

N C = P in no t con nec ted  i nter nal ly

LOGIC SYMBOL 

18
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ORDERING INFORMATION

Standard Product
A M D  s ta nda rd p rod uc ts  are  ava ila ble in  seve ral packag es  an d op era ti ng r ang es . T h e o rde r nu m ber  (Valid  C om b i-
n at ion ) i s form e d by  a com b inat io n of th e ele m ents  be low.

Valid  Co mb inations

Valid C ombinat ions  lis t conf igurations  planned to be  sup-
ported in volume for this  dev ice. Consult the local AMD sales
office to confirm availability of spec ific valid com binations and
to check  on newly released combinations.

Am29F 002B /
Am29F002N B T -55 P C

TEMPERATURE RANGE
C = Commerc ial (0°C to +70°C)
D = Commerc ial (0°C to +70°C) for Pb-free Package

E = Extended (–55°C to +125°C)

F = Industrial (-–0°C to +85 °C) for Pb-free Package
I = Industrial (–40°C to +85°C)

K = Extended (–55°C to +125°C) for Pb-free Package

PACKAGE TYPE
P = 32-Pin Plastic DIP (PD 032)

J = 32-Pin Rectangular Plast ic Leaded Chip C arrier (PL 032)
E = 32-Pin Thin Small Out line Package (TSOP) Standard Pinout (TS 032)

SPEED OPTION

See Product Selector Guide and Valid Combinations

BOOT CODE SECTOR ARCHITECTURE

T =  Top sector
B =  Bottom sector

DEVICE NUMBER/DESCRIPTION
Am29F002B/Am29F002NB
2 Megabit (256 K x 8-Bit) CMOS F lash Memory
5.0 Volt-only Program and Erase

Valid C ombin ation s VCC  Voltage

AM 29F002BT-55
AM 29F002BB-55
AM 29F002NBT-55
AM 29F002NBB-55

PC, 
JC, JI , 
EC, EI
ED , EF

5.0 V ± 5%

AM 29F002BT-70
AM 29F002BB-70
AM 29F002NBT-70
AM 29F002NBB-70

PC, PI, 
JC, JI , 

EC, ED,
EF, EI ,  

5.0 V ± 10%

AM 29F002BT-90
AM 29F002BB-90
AM 29F002NBT-90
AM 29F002NBB-90

PC, PI, PE, 
JC, J I, JE,

EC, ED , EE ,
EF, EI, EK

AM 29F002BT-120
AM 29F002BB-120
AM 29F002NBT-120
AM 29F002NBB-120
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DEVICE BUS OPERATIONS
T hi s sec t ion de scr ibe s th e req uire m en ts  a nd  use  of the

d evi ce  bu s  op era tio ns , w hich  ar e in it iated  thro ug h the
i nte r n al  c om m a n d r eg is ter.  T h e  com m a n d r eg i s ter

itself  d oe s no t occupy  a ny  a ddr essable  m e m or y loca-

t ion . T he  r egi ster  is  com p osed  o f latche s  tha t s tore  the
com m and s, a lon g w i th  the ad dre ss  and  da ta  in fo rm a-

t ion  nee de d to exe cute the  co m m an d. Th e con te nts  of

t h e r e g i s te r  se r ve  a s  i n p ut s  to  th e  i nt e r na l  s ta t e

m achin e. T he  s tate m achin e o utpu ts  dic tate th e fu nc -
t i o n  o f  th e  d ev i ce .  T h e  a p p r o p r i a t e  d e v i c e  b u s

o p e ra t io n s  ta bl e li s ts  th e  i n pu ts  a nd  co n tro l l eve ls

r eq uire d, a nd  the  re sult in g outp ut. T he  fo llo w ing  sub -
se c ti on s de scrib e e ach  o f th ese  o per at ion s  in  fur the r

d etail .

T ab le  1. A m 29 F 002 B /A m2 9F 00 2N B  D evice  B us  Op era tio n s

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

No te: See the sections on Sector Group Protection and Temporary Sector Unprotect  for more information. This function requires 
the RESET# pin and is therefore not available on the Am29F002NB device.

Requirements for Reading Array Data
To rea d a rray  d ata fr om  the  o utputs ,  the sys tem  m us t

d rive the  C E # a nd  OE # pin s to  VIL .  C E # i s th e pow er

co n tr o l a nd  se l ec ts  th e  d e v ic e. O E #  is  th e  o utp u t
con trol  an d ga te s  a rray  da ta  to the ou tp ut pin s. W E#

sho uld  r em ai n at VIH . 

T he  in tern al s ta te  m a chin e i s set for rea din g arra y da ta

u pon  dev ice pow er -up, o r af ter a  ha rdw ar e re set. T h is

e ns ur e s  th a t n o  s pu r io us  a lte ra t i on  of th e m e m o r y
c o n te n t  o cc u r s  d u r i n g  th e  p o w e r  tr a n s i t i o n .  N o

co m m a nd  i s  n e cessa ry  in  th is  m o de  to  o bta in  a rr ay

d ata. S tand ard  m i cr opr ocessor  r ead  cyc le s tha t asser t
valid  ad dre sse s  o n the  dev ice a dd ress  inp uts  pro duce

va li d  d a ta  o n  the  d ev i ce  da ta  ou tp u ts .  T h e d ev ice

re m a ins  en ab le d fo r r ea d acce ss  u nt il  the  co m m a nd
re gis ter con te nts  a re a lte red .

S ee  “R ea din g Ar ray  D ata”  for m or e infor m a ti on . S ee
th e ta ble ,  “ R e ad  O pe ra t io ns ” on  pa ge 26  fo r t im in g

sp ec if i ca t io ns  an d F ig ure  9  fo r th e R ea d O pe rat i on s

T im in gs  d iagr am  for th e t im in g w aveform s. ICC1  i n the
D C  C h ara cte ris t ics ta ble rep rese nts th e a c tive cu rre nt

spe c ifi ca t ion for re adin g ar ray  d ata.

Writing Commands/Command Sequences

To  w r ite  a  com m an d  o r com m a nd  se q ue nce  (w h ich
in c lud es  p rogr am m in g data to the  d ev ice a nd  era s ing

se c to rs  o f m em or y) , the sys te m  m u s t dr ive  W E # an d

C E # to VIL, an d O E# to V IH.

A n era se o pe rat ion  ca n e rase  on e sec tor, m ult ip le sec -

to rs , or the  en t ire dev i ce . T he  S ec tor Ad dre ss  Tab les
i ndi ca te  the a ddr ess  space  th at ea ch  sec tor o ccu pie s.

A  “se ctor  ad dre ss ”  co ns is ts  of  the add ress  b its  r equ ire d

to  un ique ly  sele c t a sec tor.  Se e “ C om m a nd D ef init io ns ”
o n pa ge 1 3 for  d etail s o n era si ng a sec tor  o r th e en tir e

ch ip, o r su spen din g/resu m ing  th e era se  o pe rat ion .

A f te r th e  sy s te m  w r i te s  th e  au t os e le c t  co m m a n d

se que nce, th e dev ice  e nters  the au to sele ct m od e. T h e

s ys t em  ca n  th e n  r e a d  au to s el e c t c o de s  f ro m  th e
i nter na l reg is ter (w h ich is  se pa rate  fro m  the  m e m o ry

a rray ) o n D Q 7– D Q0. S ta nd ard  rea d cyc le t im in gs  ap ply

i n th is  m o de. S ee  “A utosel ec t M od e”  on  p age 11  an d
“ Autose lec t C om m a nd  Se qu ence ” o n p age 13 for  m or e

i nfo rm a ti on.

ICC2 i n the  D C  C ha ra c te ri s t ics  tab le  r ep r ese nts  th e

a c t ive  cur re nt sp ec i f ica t io n for  th e  w r ite  m od e. “A C

C h ara c te ris t ics ” o n p age 2 6 co ntain s  t im ing  spe c ifi ca -
t io n ta ble s a nd t im ing  diag ram s fo r w rite op era tio ns .

Program and Erase Operation Status
D u rin g an  e rase o r p rog ram  op era ti on, th e sys te m  ca n

ch eck  the  s tatu s of the op era ti on by  re adin g the s tatus
b its  on D Q7 –D Q0 . Stan dar d re ad  cyc le  t im ing s  an d ICC
r ea d  sp ec i f ica ti on s  ap pl y.  R e fer  to  “ W ri te O pe ra t ion

Operatio n C E# OE# W E#
RESET#

(n /a A m29F 002NB ) A0–A17 DQ0–DQ7

Read L L H H AIN DOUT

Write L H L H AIN DIN

CM OS Standby VCC ± 0.5 V X X H X High-Z

TT L Standby H X X H X High-Z

Output Disable L H H H X High-Z

Reset (n/a on Am29F002N B) X X X L X High-Z

Temporary Sec tor U nprotec t 
(See Note)

X X X VID X X
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S ta tu s” for m or e i nfo rm a tion , and  to “AC  C har ac teri s-
t ics ” on pa ge 2 6  fo r tim i ng di agra m s.

Standby Mode
W h en th e sys te m  is  n ot re adin g o r w r iti ng to  th e d ev ice,

it  can  pl ace  th e de v ice  i n the  s ta nd by  m o de . In  th is
m o de, cu rren t con sum ptio n i s gre at ly  r edu ced, and  the

o utputs  a re place d i n the  hi gh im pe dan ce s tate, in de-

p end ent of  th e OE # inp ut.  

The  d evi ce  e nters  th e C M O S s ta ndb y m od e w h en  C E#

a nd R ES ET # pin s (C E#  o nly  o n th e A m 29 F0 02 N B) are
b oth  he ld  at VCC ±  0.5  V. (N ote  tha t th i s  i s  a  m o re

re s tric ted  volta ge  ra nge  th an VI H.) T he  de vi ce e nte rs

the  T T L  s tan db y m od e w he n C E#  a nd  R E SE T # pin s
(C E # o nly  o n the  Am 2 9F 00 2N B ) ar e b oth h eld at VIH.

T he  dev ice  req uire s  s ta nd ard  access  t im e (tCE) for r ead

a cce ss  w h en  the  d ev ice is  in  e ithe r o f  the se sta nd by
m o des , b efore  i t is  rea dy  to  r ead  d ata.

T h e de v ice  a lso  e nte rs  the  s ta nd by  m o de  w he n the
R E SE T#  pin  is  dr ive n lo w. “R ES ET # : H a rdw a re R e set

P in.”

I f  th e d evi ce  is  de sele cted  du rin g er asure  or  pro gram -
m i n g , t h e  d e v i c e  d r a w s  a c t i ve  c u r r e n t u n t i l  th e

o pera t ion is  com p leted .

In the D C  C har ac ter is t ics  tab les , ICC3  re pr ese nts  the

s tand by  cu rre nt sp ec if icat ion .

RESET#: Hardware Reset Pin 
N o t e : T h e  R E S E T #  p i n  i s  n o t av a i l a b l e  o n  t h e

A m 29 F 002 N B.

T h e R E SE T # p in p rov id es  a  ha rdw ar e m e thod  of re set-

t in g th e dev ice to  r ead ing  a rray  d ata. W hen  the  sys tem

d rives  the  R ES ET #  pin  low  fo r a t le as t a p eri od o f tRP,
th e dev ice  imm e d ia te ly  te rmin at es  an y  o per at io n i n

p rog ress, tr is ta tes  all  data  outp ut pin s, a nd i gno res  a ll

r ea d /w ri te at te m p ts  fo r th e  d ur at i on  o f th e  R E S ET #
p u l s e.  T h e  d e v i c e  a l s o  re s e ts  th e  i n te r n a l  s ta t e

m achin e to rea din g arra y d ata. T h e op era tio n that w as
i nte rr u pte d sh ou ld  be  re in it ia ted  on ce  th e d ev ic e is

r e a d y  t o a c ce p t a n o th e r  co m m a n d  se q u e n ce , t o

e nsur e da ta  in tegr ity.

C ur re n t i s  r e du ce d for  th e  d u ra t io n o f th e R E S ET #

p ulse. W h en R E SE T # is  he ld a t VIL ,  the d ev ice en ters
th e  T T L  s ta n db y  m od e; if  R E SE T #  i s  h el d a t VSS ±

0 .5 V, the  d ev ice en te rs  th e C M OS  s tan dby  m od e.

T h e R ES ET #  p in ca n be  t ied  to the sys te m  r eset c i r-
cu itry.  A sys tem  r eset w ou ld th us  al so  re se t th e F la sh

m em or y, e nab ling  the  sys tem  to rea d th e bo ot-up  f ir m -
w a re from  the  F la sh m em o ry.

R efe r to th e AC  C h a ra c ter is t ics  tab le s  fo r R E S ET #

p ara m eter s an d t im ing  d iag ram .

Output Disable Mode
W hen  the  O E#  inp ut i s at  VIH , outp ut f rom  the dev ice  is

d isabl ed. T h e o utpu t pin s are  p laced  in  the hig h i m ped -

a nce s tate.

T ab le  2. A m 29 F 002 B /A m2 9F 00 2N B  To p  B o o t B lo ck S ect or  A d d re ss Ta b le

Secto r A 17 A 16 A 15 A14 A13
Secto r Size

(Kbytes)
Ad dress R ange 

(in  hexadecimal)

SA0 0 0 X X X 64 00000h–0F FFF h

SA1 0 1 X X X 64 10000h–1F FFF h

SA2 1 0 X X X 64 20000h–2F FFF h

SA3 1 1 0 X X 32 30000h–37FFF h

SA4 1 1 1 0 0 8 38000h–39FFF h

SA5 1 1 1 0 1 8 3A000h–3BFFFh

SA6 1 1 1 1 X 16 3C000h–3FFFFh
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Tab le 3. A m2 9F 0 02B /A m 29F 0 02 N B  B o tt o m B o o t B lo ck  Sec to r  A d d res s Tab le

Autoselect Mode

T he  a u to se l e c t m od e  p r ov id e s  m a nu fa c t ur e r  an d
d evi ce  ide nt if icat ion , a nd sec tor  p rotec t io n ve rif icat io n,

th ro u gh  id en t if i er  cod e s  ou tpu t on  D Q 7 –D Q 0 . T hi s

m o de is  pr im ar ily  in tend ed fo r p rogr am m in g e qu ipm e nt
to a utom a ti ca lly  m a tch  a d ev ice to be pro gram m e d w i th

its  co rre sp on di ng  p ro gr am m in g al go ri th m . H ow e ver,
the  au to selec t cod es  ca n al so  be  acce sse d in -sys te m

thro ug h th e com m a nd re gis ter.

W h en  u s in g p ro gra m m in g eq ui pm e nt,  th e au to sel ec t
m o de r equ ire s VID  on  add ress  p in A 9. Ad dre ss  p ins  A 6,

A 1, an d  A 0 m u s t b e  a s  sh ow n in  A uto sel ec t C o de s
(H i gh Vol ta ge M ethod ) tabl e.  In  ad dit ion , w h en  ve rify ing

sec tor  pr otec t ion , the sec tor ad dre ss m us t a ppe ar  on

th e a ppr opr iate hig he st o rde r a dd ress  b its.  R e fer  to th e
co rre sp on ding  S ec to r A ddr ess  Table s . T h e C o m m an d

D e finit ion s  tabl e sh ow s the  re m ain ing  a ddr ess  b its that

a re d on ’t ca re. W he n al l nece ssa ry  bi ts  ha ve  bee n set
a s  req uir ed, the  pro gram m ing  equ ipm e nt can  th en  rea d

th e co rre spon din g ide nt if ier cod e on  D Q 7– D Q0 .

To  acce ss  th e a uto sel ec t cod es  in -sys te m , th e  h os t

s ys te m  can  iss ue  the  au to se le c t com m a n d v i a th e

co m m an d r egi ster,  a s  show n  in  the  C om m a nd  D ef in i-
t io ns  ta ble.  T h is  m e th od do es  not req uire  VID. Se e Se e

“ C om m a nd D ef ini tio ns ” on  pa ge 1 3 fo r d etails  on us in g
th e autose lec t m ode .

Ta b le  4 . A m 29 F 002 B /A m 29 F 002 N B  Au to s elec t C od e s (H ig h  Vo ltag e M e th o d )

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

Sector Protection/Unprotection

T h e h ar dw ar e se c to r pro te c ti on  fe atur e disa bles  bo th
p rogr am  and  e rase op era tio ns  in any  sec to r. T he  ha rd-

w a r e  se c to r  u n p r ot ec t io n  fe at ur e  re - e n ab l es  bo th

p rog ram  and  e rase ope rat io ns  in  pr evi ous ly  pro te c te d
se c to rs . 

Secto r A 17 A 16 A 15 A14 A13
Secto r Size

(Kbytes)
Ad dress R ange 

(in  hexadecimal)

SA0 0 0 0 0 X 16 00000h–03FFF h

SA1 0 0 0 1 0 8 04000h–05FFF h

SA2 0 0 0 1 1 8 06000h–07FFF h

SA3 0 0 1 X X 32 08000h–0F FFF h

SA4 0 1 X X X 64 10000h–1F FFF h

SA5 1 0 X X X 64 20000h–2F FFF h

SA6 1 1 X X X 64 30000h–3F FFF h

D escription CE# OE# WE#

A 17
to  

A 13

A12
to

A10 A 9

A8
to
A7 A6

A 5
to
A 2 A 1 A0

DQ7
to

DQ0

Manufacturer ID : AM D L L H X X VID X L X L L 01h

Device ID : 
Am29F002B/Am29F002NB
(Top Boot Block )

L L H
X X VID X L X L H B0h

L L H

Device ID : 
Am29F002B/Am29F002NB
(Bottom  Boot Block)

L L H
X X VID X L X L H 34h

L L H

Sector Protec tion Verif ication L L H SA X VID X L X H L

01h 
(protec ted)

00h 
(unprotec ted)
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S ector  p ro te c t ion /un pr otec t io n m us t be  im ple m e nted
u s i n g  p r o g r a m m i n g  e q u i p m e n t.  T h e  p r o c e d u r e

re qu ires  a  hi gh vo lta ge  (VID)  on  ad dre ss  pin A9  an d the

con tr ol pin s. D etail s on  thi s m eth od ar e p rov id ed  in  the
s u p p l e m e n t s ,  p u b l i c a t i o n  n u m b e r s  2 0 8 1 9

(A m 29 F 002 B) a nd  211 83  (Am 2 9F 00 2N B ). C ontac t an

A M D  re pre sentat ive to  ob tain a co py  o f th e app rop ria te
d ocum e nt. 

T h e  d ev i ce is  sh ip pe d w i th al l se c tor s  u n pr ote c ted .
A M D  offers  the  o pt ion  of p rog ram m in g and  p rotec t ing

se c to rs  a t i ts  fa c to r y  p r io r  to  sh ip p i ng  th e  d ev i ce

th rou g h AM D ’s  E xpre ssF la sh™  Se r v ice. C on tac t an
A M D  r epr esen ta ti ve  for de ta ils .

I t  is  po ssi ble to  de te rm in e w h ethe r a se c to r is  p rotec ted
o r unp rote cted . S ee  “Autose lec t M od e”  on  pa ge 11 for

d etails .

Temporary Sector Unprotect
N o t e : T hi s  fe atu re  r eq u ire s  the  R ES E T # p in a nd  i s
the refore  n ot ava ilab le on  the  A m 29 F 002 N B.

T h is  fe atu re  a llo w s  te m p or ar y  u np ro tec t i on  o f p rev i -

o us ly  p rote cted  se c to rs  to  cha ng e data in -syste m . T he
S e c to r U n p ro te c t m o d e  i s  a c t iva te d  b y  se tt in g  the

R E S ET #  p in  to  VID . D ur in g thi s  m o de , for m e rl y  p ro -
te c te d  s e c to r s  ca n  b e  p ro g r am m e d o r  e ra s ed  b y

sel ec t ing  the  sec tor  a ddr esses . O nce  VI D is  re m oved

fr om  the  R E S ET # p in ,  al l th e  p r ev i ou s l y  pr o tec ted
sec tor s are  pr otec ted a gain . F igu re 1  show s the  a lgo-

r ithm , a nd  th e Tem p or ar y  S e c to r U n pr ote c t di ag ra m

sho w s the  t im in g w avefo rm s, for this  fe ature .

F ig u re 1. Te mp o rary S ect o r U n p ro t ect  O p erat io n

Hardware Data Protection
T h e com m a nd se que nce re qui rem e nt of  u nlo ck  cyc les

for  p ro gra m m i ng  o r e ra s ing  p ro v ide s  d a ta  p ro tec t io n
a ga ins t in ad ve rten t w ri te s (re fe r to  the  C o m m an d D ef i-

n it ion s ta ble ).  In a ddi tio n, the  fo llow in g har dw are  d ata

p rote ct io n m e asur es  pr eve nt acc id enta l era sure  or  pro -
g r a m m i n g , w h ic h  m i g h t o t he r w i se  b e  ca u s ed  b y

sp uri ous  sys tem  level s ig na ls  dur ing  VCC p ow er -up  an d

p ow er -dow n  tra ns it ion s, or f ro m  sys tem  noi se .

L o w  VCC  W rit e In h ib it

W h en  VCC i s  le ss  th a n  V L KO, th e d ev i ce  do e s  n ot
a ccept any  w ri te  cyc les . T his  pro te c ts  da ta  dur ing  VCC
p ow er -up  an d p ow er- dow n . T he co m m an d r egis ter  an d

a ll i ntern al pro gram /e rase ci rcuits  ar e d isable d, a nd th e
d ev ice resets .  Su bseq ue nt w ri te s  ar e i gno red  u nt il VCC
i s  gr ea ter  th a n VLKO . T h e sys te m  m us t p ro v id e th e

p ro pe r s i gna ls  to  the  co ntro l p in s  to pre ve nt uni nten -
t io nal  w r ites  w h en  VCC is  g rea te r th an  V LKO.

W rite  P u ls e “Glitch ”  Pro tec tio n

N o ise pulse s  of le ss  than  5 ns  ( typ ical) on OE #, C E # o r

W E# d o not init ia te  a w rite cycl e.

L o g ica l In h ib it

W rite cycl es  a re in hib ite d by  hol ding  any  one  of O E#  =
VIL ,  C E # =  VI H o r W E # =  VIH. To in iti ate a  w rite cyc le,

C E # an d W E#  m u s t be  a log ical  zer o w h ile  O E#  is  a

l ogi ca l one .

P ow er-U p  W rit e In h ib it

I f  W E # =  C E#  =  VIL an d O E# = V IH  du ring  po w er u p, th e
d ev ice d oes  not a cce pt com m a nds  o n the  ri si ng e dg e

o f W E# . T h e in te r na l s ta te m ach in e is  au tom a tica lly

r eset to  r ead ing  a rray  da ta  o n po we r-u p.STAR T

Perform  Erase or
Program Operations

RESET# = VIH

T emporary Sector 
U nprotec t 

Com pleted (Note 2)

R ESET # = VID
(Note 1)

Notes:
1. All protected sectors unprotected.

2. All previously protected sectors are protected once
again.
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COMMAND DEFINITIONS
W r it in g  s p ec i f i c  a d d re s s  a n d  d a ta  co m m a n d s  or

seq ue nces  into th e co m m an d reg is te r i nit ia te s dev ice
o pera t ions . T he  C om m a nd D ef init io ns  table  de fin es  the

valid  re gis ter com m a nd sequ en ce s . W rit ing  in co rrect

a d d re s s  a n d  d a t a  va l u e s or  w ri t i n g  t h em  i n th e
imp ro p er s eq u en c e r esets  the  dev ice  to r ead ing  ar ray

d ata. 

A ll a ddr esses  a re latched  o n the  fa llin g e dg e o f W E#  or
C E #, w hich eve r ha pp en s la te r. Al l d ata  is  latche d on

th e ris i ng  e d ge  o f W E #  o r C E# , w hich eve r ha pp en s
f ir s t.  R efer  to  the  a pp ro pr ia te  t i m in g dia gr am s in the

“A C  C h ara cter is t ics”  o n pa ge 26.

Reading Array Data
T h e d ev ice  is  au to m atica lly  set to re ad ing  a rray  da ta

a fter  d ev ice p ow e r-u p. N o com m a nds  are  r equ ire d to
re tri eve  d a ta . T h e dev i ce is  a lso  re ad y  to  r ea d arr ay

d a ta  a ft e r c o m p l e t i n g  a n  E m b e d d e d  P r og r a m  or
E m bed de d Era se alg orith m .

A fter  the  d ev ice accepts  a n Era se Susp end  co m m an d,

th e  d ev ice  e n te r s  th e  E r a se  S u sp e nd  m o de . T h e
sys tem  can  r ea d ar ray  da ta  u s in g th e s tan da rd re ad

t im in gs , exce p t th at if  it  re a ds  a t a n a dd re ss  w ith in
e ra se- susp en de d se c to rs ,  the  d ev ice  o u tp u ts  s tatu s

d ata. Afte r com p let ing  a pro gra m m ing  ope rat io n in the

E rase Su sp en d m o de, the  sys te m  can  on ce a gai n r ead
a rray  d ata w ith th e sa m e exce pt ion . S ee “Er ase Su s-

p end /E rase  R e su m e C om m a nd s” o n p ag e 16  fo r m ore

in for m atio n on  this  m od e.

T h e  sys te m  m ust iss ue  th e  r e se t co m m a n d  t o r e-

e nab le th e dev ice  for rea di ng ar ray  d ata if  D Q 5 goe s
h ig h , o r  w h ile  in  th e a uto se le c t m od e . S e e “ R e se t

C o m m and.”

S ee  a lso  “R e qu ir em e n ts  for  R e a din g  A rr ay  D ata ” in

“ D ev i ce B us  O pe ra t io n s” for  m or e in for m a tio n. T h e

R e ad Op era tio ns  ta ble pro vi des  th e r ead  p aram eters ,
a nd R e ad  Op era ti on Ti m ing s dia gram  show s the  t im ing

d iagra m .

Reset Command
W r it i ng  th e re set com m an d to the  dev i ce re sets  the
d ev ice  to  r ea di ng  a rr ay  d a ta . A d dr ess  bi ts  a re d on ’t

car e for  thi s com m and . 

T h e r e se t  c o m m a n d  ca n  b e  w r i t te n  b e tw e e n  th e
se q u en ce  cyc le s  in  a n e r as e co m m a nd  se q u en ce

b efo re e ras in g be gin s. T h is  resets  the d ev ice to r ead ing
a rray  d ata. On ce e rasu re b eg ins , how ever,  the  dev ice

i g n o r e s  r e s e t  co m m a n d s  u n t i l  th e  o p e r a t i o n  i s

com p lete.

T h e r e se t  c o m m a n d  ca n  b e  w r i t te n  b e tw e e n  th e

se qu e nce  cyc le s  i n a  p ro gr am  co m m an d se qu e nce

b efo re pro gram m ing  be gin s. T h is  re se ts th e dev ice to
r ea di n g ar ra y  d a ta  (a lso  ap pl ie s  to  pr og ra m m in g in

E r ase  Su sp en d  m o d e) .  O n ce  p ro gr am m i ng  b e gi ns ,

h ow ever,  th e de vi ce  ign ore s  rese t co m m and s  unt il th e
o pe rat ion  i s com p lete.

T h e  re s e t co m m a n d  ca n  b e  w r i t t en  b e tw e e n  t h e

se que nce cyc le s  in  an  au tosele c t co m m an d se que nce.
O nce  in  the auto se lec t m o de, th e re set com m and  must
b e w r itten  to re tu rn to  rea ding  arr ay  d ata ( also a ppl ies

to  a utosele c t du rin g Era se Su spen d).

I f  D Q 5 go es  hig h dur ing  a  p rog ram  or  e rase op era ti on,

w r i t in g  th e  r e se t co m m a n d  r e tu r n s  th e  d ev ic e  t o
r e a d i n g  a r r a y  d a ta  ( a l s o  a p p li e s  d u r i n g  E r a s e

S usp end ).

Autoselect Command Sequence
T he  a uto sel ec t com m an d  se qu en ce  a llo w s  th e  h os t
sys tem  to  access  the  m a nufac ture r a nd dev ices  co de s,

a n d de ter m in e w h ethe r or  n ot a sec to r is  pro tec te d.

T he  C om m an d  D e f in it io n s  ta ble  sho w s the  a dd r ess
a nd  da ta  req uir em en ts . T hi s m ethod  is  a n al te rn at ive  to

th a t sh ow n  in  th e Au to se le c t C o d es  ( H i gh  Vo lta g e

M etho d) ta ble , w hich  is  inten de d for  P R OM  pro gra m -
m ers  and  req uire s  VID  o n add ress  bit  A9 .

T he  a uto se l ec t c om m a n d se q u en ce  is  i n it i ate d  by
w rit in g tw o un lock  cyc les , fol low e d by  th e au tose lec t

c o m m an d . T h e  d ev i ce  th e n e n te rs  t he  a u to se le c t

m od e, a n d th e sys tem  ca n rea d a t an y  a dd re ss  a ny
n um b er  o f t im es , w itho ut in it ia ti ng  a noth er  com m an d

se que nce. 

A  rea d cyc le a t a dd ress  XX 00 h or r etrieves  the  m anu -

fac ture r co de. A  re ad cyc le  at a dd ress  X X0 1h retur ns

th e  de v i ce  co d e . A  re a d  c yc le  co n tai n in g  a  se c to r
a dd ress  (S A)  an d th e a ddr ess  02 h in r etur ns  0 1h if  that

se c to r is  pro te c te d, or 0 0h if  it  is  un pro te c te d. R efe r to
th e Sec tor  A dd ress  ta bles  fo r va lid sec tor a ddr esses .

T h e sys tem  m u s t w rite th e r eset com m and  to e xi t th e

a utose lec t m o de  a nd re tu rn  to re ad ing  a rray  data.

Byte Program Command Sequence
P r o g r a m m i n g  is  a  fo u r - b u s- cy c l e  o p er a t i o n . T h e

p rog ram  com m a nd  seq ue nce is  i nit iate d by  w r iti ng tw o

u n lo ck  w r ite  cyc l es , fo ll ow e d by  the  p ro g ram  se t-u p
co m m an d. T he  pro gra m  ad dre ss and  da ta  ar e w r it te n

n e x t,  w hi ch i n tu rn  in it i ate  the  Em be d de d  P r og ra m

a lgo rithm . T h e sys tem  i s not  r equ ire d to pro vi de fu rthe r
co ntrol s or t im in gs . T he  dev ice  au to m atically  prov id es

i nter nall y ge nera ted pro gram  pu lses  a nd ve rify  the pro -
g ram m e d ce ll m arg in.  T he  C o m m an d D e fi nit ion s  take

sh ow s th e ad dre ss a nd  d ata re qu irem e nts  for  th e by te

p rog ram  com m a nd  se que nce.

W hen  the  E m be dde d Pro gra m  al gor ithm  is  com p lete,

t he  d ev i ce  the n  re tu r ns  to  r ea d in g  ar r ay  d a ta a n d

a d d re sse s  a re  no  lo n ge r  l a tch ed . T h e  sy s te m  ca n
d eter m ine  the  s tatus  o f th e p ro gram  op erat io n b y us in g
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D Q 7 o r D Q 6. S ee “W r ite  O per at ion  Status ”  fo r in fo rm a-
t ion  o n these  s tatus  bits .  

A n y  c o m m a n d s  w r i t t e n  to  th e  d e v i ce  d u r i n g  th e
E m b e dd ed  P ro gr am  A lg o ri thm  a r e ig n or ed . On  the

A m 29 F 002 B on ly,  no te th at a  h ard wa re re se t d ur ing

the  se c to r era se op era tio n im m e dia te ly  te rm i nates  the
o p e ra t i on . T he  S e c to r E r a se  c om m a n d  se q ue n ce

sho uld  b e rein it iate d o nce  the  de vi ce h as  retur ne d to

re ad ing a rray  data, to  ensu re da ta  i ntegr ity.

P rog ram m i ng is  a llow e d in any  se qu en ce  a nd  ac r oss

se c to r b o un d ar i es . A  b it  ca n n o t b e  p ro g ra m m e d
fro m a “0”  b a ck to  a  “1 ”. Atte m ptin g to do  so can  ha lt

the  op era tio n and  set D Q 5 to  “1 ”,  or  cause  the  D ata#

Po ll in g al go ri thm  to in d icate  th e  o pe ra t io n w as  su c-
ce ss fu l.  H ow ever,  a  su ccee di ng  re ad  sh ow s tha t the

d ata i s s ti ll “ 0”.  O nly  era se  o per at ion s can conver t  a “0”

to a “1 ”.

No te: See the appropriate Command Definitions table for 
program command sequence.

F ig u re 2. P ro g ram  Op e ra tio n

Chip Erase Command Sequence

C h ip e rase  is  a  s ix -bu s- cyc le  op era ti on. T h e ch ip erase
com m an d se qu en ce i s  in it iate d b y  w ri ti ng  tw o unl ock

cyc le s, fo llow e d by  a  set-up  com m a nd . Tw o add it iona l
u nlo ck  w rite  cyc les  are  th en fo llow e d by  the  ch ip era se

co m m an d, w hich in  tu rn  invo kes  th e Em bed de d Era se

a lgo rith m . T he  de vi ce d oe s not re qui re th e sys tem  to
p rep rog ram  pr ior to era se . T he  E m be dde d Era se  a lgo -

r ithm  auto m atically  pre pro gra m s an d ve rif ies  th e en tir e

m em or y  for an  al l zer o d ata pa tter n pr ior to e lec tri ca l
e rase. T h e sys te m  is  n ot req uir ed to  pro vi de any  con -

tro ls  or  ti m ing s dur ing  th ese ope rat io ns . T h e C o m m an d

D e finit ion s  table  sho w s th e a dd ress  an d d ata req uire -
m ents  for  the  ch ip era se com m a nd seq uen ce.

A n y  c o m m a n d s  w r i t t e n  t o  t h e  c h i p  d u r i n g  th e
E m b e d d e d  E r a se  a l g o r it hm  a r e  ig n o r e d . O n  t h e

A m 2 9F 00 2B  o nly,  n ote th at a h a rd w are res et du rin g

th e sec tor e rase o per at ion  i m m ed iately  ter m ina te s  th e
o p e ra t i o n . T h e S e c to r  Er a se  co m m a nd  se q u e nc e

sh ou ld be re init ia te d on ce  the  d ev ice ha s re tu rn ed to
r ead ing  a rray  da ta , to en sure  d ata integ rity.

T h e sys te m  can  dete rm in e the  sta tu s of th e e rase o pe r-

a t i o n  b y  u s in g  D Q 7 , D Q 6 , o r  D Q 2 . S e e  “ W r it e
O pe rat io n S ta tu s” fo r in fo rm a tio n o n the se s tatus  b its.

W hen  th e Em b edd ed  E rase  a lgo rithm  is  com p lete, th e
d ev ice r etur ns  to rea din g a rray  d ata a nd  ad dre sse s  ar e

n o lon ge r latched . 

F i gur e 3 illu s tr ates  th e alg ori th m  for  the  er ase op era -
t io n. Se e the  Era se/Pro gra m  Op era tio ns  tabl es  in  “AC

C h ara c te ris t ics ” for par am eter s,  a nd  to th e C h ip/Se c to r
E rase  O pe rat ion  Ti m ing s for t im ing  w avefor m s.

Sector Erase Command Sequence
S ector  e rase is  a  s ix  bus  cyc le  o pe rat io n. T h e se c to r

e ra se com m an d seq ue nce  i s  in it ia ted  b y  w r it in g tw o

u n lo ck  c yc le s , fo ll ow e d b y  a  set- up  c om m a nd . Tw o
a dd iti ona l un lock  w rite cyc le s a re th en follo w ed b y th e

a d dr e ss  o f the  s ec to r to  b e  e ra se d, a nd  th e  se c to r
e r a se  co m m a nd . T he  C o m m a n d  D e f i ni t i o ns  t ab l e

s ho w s  t he  a dd r e ss  an d  d ata  r eq u ir e m e n ts  for  th e

se c to r erase  co m m an d se qu ence .

T h e dev ice  d oes  not re qui re the sys te m  to pr epr ogr am

th e m e m or y  pr ior  to e rase. T h e Em b edd ed Era se a lgo -
r ithm  a utom a ti ca lly  p rog ram s a nd ve rif ies  th e se ctor  fo r

a n al l zer o da ta  p atter n pr ior  to el ec trica l era se. T h e

s ys te m  is  n o t r eq u i re d  to  pr o v i de  a n y  co n tro l s  o r
t im i ngs  du rin g th ese op era ti ons . 

A fte r the  co m m and  se que nce is  w r it te n, a  sec tor era se

t im e-o ut o f  5 0 µ s  b eg ins . D u rin g the t im e- ou t pe rio d,
a d di t io na l se c tor  a d dr es ses  a nd  sec to r e ra se co m -

m and s  ca n be  w rit te n. Lo adin g the  se c to r era se  buffe r
c an  b e d o ne  in  a ny  se q u en ce , an d  the  n um be r  of

se c to rs  ca n be from  on e sec tor to all sec tors .  T h e ti m e

b etw ee n the se  ad dit io nal  cyc le s  m us t be  less  tha n 5 0
µ s , othe rw ise th e l as t ad dre ss an d co m m an d m i ght not

b e  a cce p te d , a n d  er a su r e ca n  b eg i n . I t  is  r e co m -

m en de d th at p ro cessor  in terr up ts  b e d isa ble d d ur in g
th is  t im e to  e nsu re al l co m m a nd s  ar e acce pted . T h e

START

Write Program
Command Sequence

Data Poll 
from System

Verify Data?
No

Yes

Last Address?
No

Yes

Programming
 Completed

Increment Address

Embedded
Program
algorithm

 in progress
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in te rru pts  can  be  re -en able d a fte r the  las t S ec tor E rase
co m m an d  i s  w ri t ten . I f  th e t im e be tw e e n a dd it i on a l

se c to r er ase  co m m an d s can  b e  a ssu m e d to be  le ss

th an  5 0 µs , th e  sys te m  n ee d n ot m on ito r D Q3 . A n y
c o m m a n d  o t h e r t h a n  S e c t o r  E ra s e  o r  E ra s e

S u s p e n d  d u rin g  t h e  tim e - o u t  p e r io d  re s et s  t h e

d ev ic e  to  re a d in g  a rra y  d a ta .  T he  sy s te m  m u s t
r ew r ite  the  com m a nd  seq u en ce  a n d a ny  ad d it i on a l

sec tor  a ddr esses  and  co m m an ds .

T he  sys te m  can  m o nitor  D Q3  to deter m in e if  th e se ctor

e rase  t im e r ha s  t im e d ou t. (S ee  “D Q3 : Se c tor  E rase

T im e r.”) T h e t im e -ou t b eg ins  fro m  the ris in g e dge  of the
f ina l W E#  p ulse in  the  co m m an d sequ en ce .

O nce the sec tor era se o pe rat io n h as  beg un , on ly  the
E rase Su sp en d co m m an d i s va lid . All othe r co m m and s

a re ig no red . O n th e A m 29F 0 02 B o nly,  no te  that a  h ard-

w a re  re s e t d u r i n g  th e  se c t o r  e r a se  o p e r a t i o n
i m m ed i ate l y  ter m in a te s  the  o pe r at i o n.  T he  S ec tor

E rase com m a nd sequ en ce  sho uld  be  re ini tia ted once

th e  d ev i ce  h as  re tu r n ed  to  r ea d i ng  a rr a y  da ta , to
e nsure  d ata in te grity.

W h en the  E m be dd ed E rase al gor ithm  is  co m ple te, the
d evi ce  re tu rn s  to r ead ing  ar ray  da ta  a nd add resse s are

n o  l o ng e r  l a tch e d. T h e  sys te m  c an  d et er m in e  t he

s tatus  of th e era se o pe ra tio n by  u s ing  D Q 7, D Q6 , or
D Q 2. R efe r to ““W rite O per at ion  S tatus fo r infor m ation

o n th ese s tatus  bits .

F ig ure 3 i llus tra te s  the  a lgo rith m  for th e era se o pe ra-

t ion . R efer to  the  Er ase/Pr ogra m  O pe rat ion s  tabl es  in

the  “AC  C ha ra c ter is t ics ” on  p ag e 2 6  fo r pa ram ete rs ,
a nd to  the  S ec tor Era se  O pe rat ion s  T im in g d iag ram  for

t im in g w ave fo rm s.

N otes:
1. See the appropriate Command Definitions table for erase 

command sequence.

2. See “DQ3: Secto r Erase Timer” o n p ag e 20 for more 
information.

F ig u re  3. E rase  O p erat io n

START

Write Erase 
Command Sequence

Data Poll 
from System

Data = FFh?
No

Yes

Erasure Completed

Embedded 
Erase
algorithm
in progress
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Erase Suspend/Erase Resume Commands
T h e Er ase  S u spe nd  co m m a nd  all ow s  the  sys te m  to

in te rru pt a  sec tor era se o pe rat ion  a nd th en  re ad da ta
fro m , or  p rog ra m  d ata to , an y sec tor  n ot se lec te d for

e rasur e. Th is  com m a nd  is  va lid onl y d ur ing  th e se ctor

e rase  o p era t io n, i nc l ud ing  th e 50  µ s  t i m e- ou t pe ri od
d u ri n g  th e  se c to r  e r as e co m m a n d  s eq u e nc e. T he

E rase  S uspe nd  co m m an d is  ig no red  i f w rit ten  d ur ing

the  chip  era se o per at ion  or  Em b edd ed  Pr ogra m  a lgo-
r ith m . W r iti ng the Er ase Su sp en d co m m an d dur ing  the

S e c to r E ra se  t im e -o ut i m m ed i ate l y  ter m in a te s  t he

t im e- ou t pe ri o d an d  su sp en d s  th e  e ra se  o p er at i on .
A dd re sses  a re  “d o n’t- car es ” w h en  w rit i ng  th e Er ase

S uspe nd com m a nd .

W h en the Era se S usp end  com m and  is  w rit ten du ring  a

sec tor  era se  op era ti on, the  de vi ce  re qui res  a  m ax im u m

o f 2 0  µ s  to  susp e nd  the  e ra se  o p er at i on . H ow e ve r,
w h en  the  E rase  S usp en d co m m a nd  is  w rit ten  d ur ing

the  sec tor era se  t im e- out,  the  de vi ce  im m e dia te ly  ter-

m i nate s  the  t im e-o ut p er io d a nd  su spe nd s  the  e rase
o pera t ion.

A fter  th e er ase  op er at i on  h a s  b ee n  su spe n de d, the
sys tem  can  r ea d arr ay  d ata  fro m  o r pro gr am  da ta to

a ny  sec tor no t sele c te d for era sure . (T he  d evi ce  “ erase

su spe n ds”  a ll se c to rs  se le c ted  for  e ra su re.)  N o r m a l
re ad  a nd w rite  t im in gs  and  co m m an d def in iti ons  ap ply.

R e ad i n g  at  an y  a d d r e ss  w it hi n  e ra s e -s u sp e n de d
se c to rs  p ro d u ce s  s ta tu s  d a ta  o n D Q 7 – D Q 0 . T h e

sys te m  can  u se D Q 7, or  D Q 6 a nd  D Q 2  tog e th er,  to
d eter m ine  if  a  sec tor is  ac t ively  e ras ing  o r is  e rase- sus-

p en ded . S ee Se e “W ri te  O pe rat ion  S ta tus ” on pa ge 1 8

for in for m atio n on  the se sta tu s  b its .

A fte r a n era se-su sp en de d p ro gram  op era t ion  is  co m -

p lete, the  system  can once  ag ain  rea d a rray  d ata w ithi n
n o n- susp en d ed  se c tor s .  T h e sys te m  ca n  d ete rm in e

th e s tatus  of the pro gra m  op era ti on us in g the  D Q 7 o r

D Q 6 s tatus  b its ,  jus t  as  in th e s ta nd ard  pro gram  o pe r-
a t io n . S e e “W ri te O pe ra t io n S tatu s ”  o n p ag e 1 8 for

m ore  in fo rm atio n.

T he  sys te m  ca n al so w r ite the  a uto sel ec t com m an d

se q ue nce  w h e n the  d ev ice  i s  i n the  E ra se Su sp en d

m od e . T h e  d ev i ce a ll ow s  r ea di n g au to sel ec t co d es
e ven  a t a dd re sse s  w i thi n er as in g  se c tor s , s in ce  th e

co de s  a re no t s tore d in the m e m or y  a rray. W hen  th e

d ev ice ex its  the  autose lec t m ode , the d ev ice rever ts  to
th e  E ra se  S us pe nd  m od e , a nd  i s  re ad y  fo r an o the r

v a li d  o p e r a t i o n . S e e  S e e  “A u to s e l e c t C o m m a n d

S eq uen ce” on  p ag e 13 for m or e infor m ation .

T h e syste m  m u s t w ri te  the  E rase  R e sum e  com m an d

( add ress  b its a re “do n’t  care ”) to ex it th e er ase su sp en d
m ode  an d cont inu e th e se c to r e rase  op era tio n. F u rthe r

w r ites  o f th e R esum e  com m and  a re ign ore d. An othe r

E r as e S u spe n d  c om m a nd  ca n  b e  w ri t te n a fte r th e
d ev ice ha s re sum e d era si ng.
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Command Definitions

Ta b le  5 . A m 29 F 002 B /A m 29 F 00 2N B  C o mm an d  D efin ition s

Legend :

X = Don’t care

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 latch on the falling edge of the WE# or CE# pulse, 
whichever happens later.

PD = Data to be programmed at location PA. Data latches on the 
rising edge of WE# or CE# pulse, whichever happens first.

SA = Address of the sector to be verified (in autoselect mode) or 
erased. Address bits A17–A13 uniquely select any sector.

Notes:
1. See Table 1 for description of bus operations.

2. All values are in hexadecimal.

3. Except when reading array or autoselect data, all bus cycles 
are write operations.

4. Address bits A17–A11 are don’t cares for unlock and 
command cycles, except when PA or SA is required.

5. No unlock or command cycles required when reading array 
data.

6. The Reset command is required to return to reading array 
data when device is in the autoselect mode, or if DQ5 goes 
high (while the device is providing status data).

7. The fourth cycle of the autoselect command sequence is a 
read cycle.

8. The data is 00h for an unprotected sector and 01h for a 
protected sector. See “Autoselect Command Sequence”  for 
more information.

9. The system can read and program in non-erasing sectors, or 
enter the autoselect mode, when in the Erase Suspend 
mode. The Erase Suspend command is valid only during a 
sector erase operation.

10. The Erase Resume command is valid only during the Erase 
Suspend mode.

Command
Sequence

(Note 1)

Bus Cycles (Notes 2–4)

First Second Third Fourth Fifth Sixth 

Addr Data Addr Data Addr Data Addr Data Addr Data Addr Data

Read (Note 5) 1 RA RD

Reset ( Note 6) 1 XXX F0

Auto-
select
(Note 7)

Manufac turer ID 4 555 AA 2AA 55 555 90 X00 01

Device ID, 
Top Boot Block 

4 555 AA 2AA 55 555 90 X01 B0

Device ID,
Bottom Boot Block

4 555 AA 2AA 55 555 90 X01 34

Sector Protect Verify (Note 8) 4 555 AA 2AA 55 555 90
(SA)
X02

00

01

Program 4 555 AA 2AA 55 555 A0 PA PD

Chip Erase 6 555 AA 2AA 55 555 80 555 AA 2AA 55 555 10

Sector Erase 6 555 AA 2AA 55 555 80 555 AA 2AA 55 SA 30

Erase Suspend (Note 9) 1 XXX B0

Erase Resume (Note 10) 1 XXX 30

C
yc

le
s
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WRITE OPERATION STATUS
T h e  de v i ce  p r ov i d es  s eve ra l  b i ts  to d e ter m in e  t he

s tatus  of a  w ri te  o per at ion : D Q2 , D Q 3, D Q 5, D Q 6, and
D Q 7. Ta ble 6  a nd  the  fol low in g sub sec t ion s  d escri be

the  fu nc t ions  o f the se bits .  D Q 7 a nd  D Q 6 e ach o ffer a

m e tho d fo r de ter m in ing  w he th er  a  p ro gra m  or  e rase
o pera t ion is  com p lete o r in  pro gre ss. T h ese thr ee bits

a re discusse d fir s t.

DQ7: Data# Polling
T h e  D a ta #  Po l li n g b i t ,  D Q 7 , in d i ca te s  to  the  h o s t
sys te m  w h ether  an  E m bed de d A lgo rithm  is  in  pr ogr ess

o r co m ple te d, or w he th er the dev i ce  is  in Er ase Su s-

p end . D a ta # Polli ng is  valid  a f te r th e ris in g ed ge  o f the
f in a l W E #  p ul se  i n the  pr og ra m  o r er ase  com m a nd

seq ue nce.

D u rin g th e Em b ed ded  P ro gram  al go rithm , th e dev ice
o utp u ts  o n  D Q 7  th e  co m p le m e n t o f  th e  d atu m  p ro -

g ra m m ed  to D Q 7 . T hi s  D Q 7 s ta tus  a ls o a pp li e s  to
p r o g r a m m i n g  d u r i n g  E r a s e  S u sp e n d . W h e n  th e

E m bed de d P rogr am  a lgo rithm  is  co m ple te , the  dev ice

o utpu ts  the  d atum  pr og ram m ed  to D Q7 . T h e sys te m
m ust pr ov ide  th e pro gra m  add ress  to re ad vali d s ta tu s

in for m atio n on D Q7 . I f a pr ogra m  a dd ress  fall s w ithin  a

p ro te c ted  sec to r,  D a ta #  Po lli ng  o n D Q 7 is  ac t ive  for
a ppr oxi m ately  2 µs , the n the d ev ice re tu rn s to r ead ing

a rray  data.

D u rin g the  E m be dde d Era se a lgo rithm , D ata#  Pol ling

p rod uce s  a  “0 ” on  D Q 7. W he n the  E m be dd ed  E rase

a lgor ithm  is  co m ple te , or if  th e dev ice en te rs  the  E rase
S uspe nd m o de, D ata#  Po llin g pr odu ces  a “1”  o n D Q 7.

T hi s is  ana log ou s to  th e com ple m ent/ tr ue  datu m  ou tp ut

d escr ibe d fo r the  E m be dd ed  P ro gra m  alg or ithm : the
e rase  fun c ti on  cha ng es  all  the  b its  in  a  sec to r to “1 ”;

p rio r to  thi s,  th e de vi ce outp uts  th e “com p le m en t,”  or
“0 .”  Th e sys te m  m us t p rov id e an  a dd ress  w ithin a ny  of

th e sec to rs  se le c ted  for  e ra sur e to  rea d  val id  s tatu s

in for m atio n on  D Q 7.

A fter  an  e ra se  com m a nd  seq u en ce  i s  w ri t ten , i f  a l l

se c t or s  se l ec ted  fo r e ra s i n g  a r e  p r o tec te d, D at a#
Po lling  o n D Q 7 is  a c tive fo r a pp rox im atel y 10 0 µs , then

th e  d e v ic e r etu r n s  to  r e ad i ng  a rr ay  d a ta. I f  n ot  a l l

sel ec ted  sec tor s  ar e pro te c ted, th e Em b ed ded  E rase
a lgor ithm  er ases  the u npr otec ted sec tor s,  an d ign ore s

the  se lec ted sec tors  tha t ar e pro te c te d.

W h en th e sys tem  d etec ts  D Q 7 h as  cha ng ed fro m  the
com p lem e nt to tru e d ata, it  can  rea d vali d d ata a t D Q 7–

D Q 0 o n the  fo llowing rea d cyc les . T his  is  be ca use  D Q7
ca n  ch an g e  a sy nc hr o n ou s l y  w i th  D Q 0– D Q 6 w h i le

O utpu t En abl e (OE #) is  asser ted lo w. F ig ure  13 in  “ AC

C h arac ter is ti cs ” il lus trates  th is .

Ta ble 6 sh ow s the  o utpu ts  fo r D ata#  Po llin g on  D Q 7.

F i gur e 4 show s th e D ata#  Po llin g alg ori th m .

DQ7 = Data? Yes

No

No

DQ5 = 1?No

Yes

Yes

FAIL PASS

Read DQ7–DQ0
Addr = VA

Read DQ7–DQ0
Addr = VA

DQ7 = Data?

START

N otes:
1. VA = Valid address for programming. During a sector 

erase operation, a valid address is an address within any 
sector selected for erasure. During chip erase, a valid 
address is any non-protected sector address.

2. DQ7 should be rechecked even if DQ5 = “1” because 
DQ7 can change simultaneously with DQ5.

F ig u re 4. D a ta#  Po ll in g A lg o rith m
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DQ6: Toggle Bit I
Tog gle  B it  I  o n D Q6  in dica te s  w h ethe r a n Em b edd ed

P rog ram  o r E rase  al gor ithm  i s in pro gre ss or com p lete,
o r w hethe r the d ev ice ha s e ntere d the  E rase  S usp end

m o de. Tog gle Bit  I  can b e re ad  at any  a dd ress , a nd  is

valid  af te r th e ri si ng e dge  o f the  fin al W E # pu lse in the
co m m an d se qu e nce  (p ri or  to  the  pr og ra m  or  er ase

o pera t ion) , an d du rin g th e sec tor er ase t im e-o ut.

D u r in g  an  E m b ed d e d P r og ra m  o r  E r ase  a lg o ri th m
o p er a t io n , su cce ss i ve  r e a d cyc le s  to  an y  a dd r e ss

cau se D Q6  to tog gle. (T he  sys tem  can use  e ither  O E#
o r C E # to  co ntrol  the  re ad  cyc les .) W hen  the  o pe rat ion

is  com p lete, D Q 6 s tops  togg ling .

A fter  an  e ra se  com m a nd  seq u en ce  i s  w ri t ten , i f  a l l
sec tor s se lec ted  for  eras in g a re p rotec ted , D Q 6 to ggle s

for ap prox im a te ly  1 00  µs , then  r eturn s  to re adi ng ar ray
d a ta. I f  n ot a ll  se le c te d se c to r s  ar e  p r ote c te d , the

E m b ed d ed  E ra se  a lg or ith m  er ase s  the  u n pr ote c ted

se c to r s ,  a n d i gn o re s  th e se le c te d  sec tor s  th at a re
p rotec ted . 

T he  sys te m  can  use D Q6  an d D Q 2 tog ethe r to d eter-
m in e w heth er a se c to r i s ac t ively  e ras in g or is  e rase-

susp end ed . W h en  th e d evi ce  is  ac t ively  er as ing  (that is ,

the  E m b ed de d Er ase al go rith m  i s  in  p ro gre ss ),  D Q6
tog gl es . W h en  th e dev i ce  e nte rs  th e Era se Su spe nd

m o de, D Q 6 s to ps  tog glin g. H ow ever, th e sys te m  m us t

a lso u se  D Q 2 to deter m in e w h ich sec tor s are  er as ing
o r e rase -suspe nd ed. Alter na ti ve ly, the sys te m  can use

D Q 7 (see  the  su bsec t ion  on “D Q 7: D ata# Pol ling ”).

I f  a  p ro gr am  a dd re ss  fal ls  w ithi n a pr ote c ted  se c tor,

D Q 6 tog gle s  fo r ap pro xi m ately  2  µs  a fte r the  pro gra m

com m and  se qu ence  i s w r itte n, th en re tu rn s  to  r ead ing
a rray  data.

D Q 6 also  tog gle s  d ur ing  the  e rase -susp en d-p ro gra m
m o d e ,  a n d  s to p s  t o g g l i n g  o n ce  th e  E m b e d d e d

P rog ram  alg ori th m  is  com plete.

T he  W r ite O pe rat ion  S ta tu s  table  sho w s th e outpu ts  for
Tog gle  B it  I  o n D Q6 . R efer to F igur e 5  fo r the  to ggle  b it

a lgor ithm , a nd to  the  Tog gle Bit  T i m ing s fi gur e i n “ AC
C h ara c ter is t ics ” for  th e t im ing  d ia gra m . T h e D Q2  vs .

D Q 6 f igu re  sho w s th e d if fe re nce s  b etw ee n D Q2  a nd

D Q 6  i n gr ap h ica l fo r m . S e e “D Q2 : Tog gl e B it  II ”  o n
p age 1 9.

DQ2: Toggle Bit II
T he  “Togg le B it  I I ” on  D Q 2, w he n use d w ith D Q6 , i ndi-

ca tes  w he the r a pa r t icu lar  se c tor  i s  a c t ively  e ras i ng
(tha t is ,  the  Em bed de d E rase  a lgor ithm  is  in  p rogr ess ),

o r w he th er th at sec tor is  era se-su sp en ded . To gg le B it

I I  is  va lid a fter  the  r is ing  e dge  o f the  f in al W E#  p ulse  in
the  co m m and  se qu ence. 

D Q 2  tog g le s  w h en  the  sys te m  re a ds  a t ad d re sse s
w ith in th ose  se cto rs  th at h ave b ee n sele c te d fo r e ra -

sur e. (T he  sys tem  ca n u se  eith er O E#  or C E # to  co ntro l

th e re ad  cycl es .)  Bu t D Q2  can not d is t ingu ish w hethe r
th e sec tor  is  ac t ive ly  e ras i ng  o r i s  er ase -susp en de d.

D Q 6 , by  co m pa riso n, in dica te s  w h ethe r th e dev ice  is

a c ti ve ly  era si ng, or  is  in E rase  Su sp en d, but can no t d is -
t in gui sh  w hi ch  sec tors  are  sele cte d for e rasu re. T hu s,

b oth s ta tus  b its ar e req uir ed fo r se c to r and  m o de  in fo r-

m ation . R e fer  to Table 6  to  com par e ou tp uts  for D Q 2
a nd  D Q 6. 

F igu re 5 sho w s th e  to gg le  b it  alg o rith m  in  f lo w ch ar t
for m , a nd  th e sec t io n “D Q 2: Togg le B it  II ” exp lain s  th e

a lg o ri thm . S ee  al so the  Se e  “ D Q 6: Tog g le  B it  I ” on

p ag e 19.” R e fer  to  the  To gg le Bit  T im in gs  fi gur e fo r th e
to g gl e b it  t im i ng  di ag ra m . T h e D Q 2  v s . D Q 6  f i gu r e

sh ow s the d if fer ence s  betw ee n D Q 2 a nd D Q6 in gr aph -

i ca l for m . 

Reading Toggle Bits DQ6/DQ2
R efe r to  F i gur e 5 fo r th e fo llow i ng  di scu ss ion . W h en -

e ve r th e  sys te m  i n it i a ll y  b eg i n s  re a d in g  t og g le  b it

s tatus , it  m us t rea d D Q7 –D Q 0 a t lea s t tw i ce  in  a  ro w  to
d eter m ine  w he th er a tog gle  bit  is  tog gli ng. Typica lly, a

sys tem  w oul d n ote an d sto re th e va lue  o f th e togg le bit

a f te r the  f irs t  re ad . Afte r th e se co nd  re ad, th e sys tem
w o uld  co m par e th e new  valu e of th e to gg le bit  w ith  th e

f ir st .  I f the  togg le b it  is  no t to ggl ing, the  dev ice  ha s co m -
p leted  the  pro gra m  or  era se o per at ion . T h e sys tem  ca n

r ea d  a rra y  d ata  o n  D Q 7 –D Q 0  o n the  fo llo w in g  re a d

cyc le.

H o w eve r,  if  af te r th e in iti al two  rea d cyc le s , the  sys tem

d e te r m i ne s  th a t th e to g gl e  bi t  is  s t il l to g gl in g , th e
sys te m  a lso  n otes  w h ethe r the  val ue  o f D Q 5 is  h ig h

( see the  can  on D Q 5). If  it  i s,  th e syste m  sh oul d dete r-

m ine ag ain  w h ethe r th e to ggl e bit  i s tog glin g, s in ce th e
to ggle  b it  m ay  have s topp ed  tog glin g jus t a s  D Q 5 w ent

h igh . I f th e tog gle  b it is  no  lo ng er to ggli ng, th e d ev ice

h as  succe ss full y com pl eted th e p rog ram  o r er ase o pe r-
a t ion. If  i t is  s t ill tog gli ng, th e d ev ice d id no t co m pl ete

th e o pera t ion  success fu lly,  an d th e sys te m  m u st w r ite

th e reset com m a nd to re tu rn to re adin g ar ray  d ata. 

T he  re m ai ni n g sce n a ri o i s  tha t the  sys te m  i ni t ia l ly

d eter m ine s  th at th e to gg le bi t is  togg ling  and  D Q5  h as
n ot g on e hig h. T he  sys tem  can con tin ue to m on ito r th e

to gg le  b it  a n d D Q5  th ro ug h succe ss ive  re a d cyc les ,

d e te r m in in g the  s ta tus  as  d escr ib ed  i n the  p re v io us
p ara gra ph. A lter nat ively,  it  ca n ch oose  to p erfor m  othe r

sys tem  ta sks . In th is  ca se , the sys tem  m us t s tar t  at  th e

b eg inn ing of the  a lgo rithm  w hen  it  r etur ns  to dete rm in e
th e sta tu s o f the o pera t ion (top  of F ig ure 5).

DQ5: Exceeded Timing Limits
D Q 5 i ndica te s  w hethe r the  p ro gram  o r era se t im e h as

e xce ede d a  spec if ie d in te rn al p ulse  coun t lim it . U nde r
th ese co ndi tio ns  D Q 5 pro duce s a “ 1.” T h is  is  a  fa ilur e

co ndi tio n th at ind icates  th e p rogr am  o r e rase cyc le  w as

n ot su ccess fu lly  co m ple ted. 
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T h e D Q 5 fai lur e co nd it io n ca n ap p ea r if  th e sys te m
trie s  to  pro gra m  a “1 ” to a l ocat ion  that is  pr ev iou sl y p ro-

gr am m ed  to “ 0.” O nly an  era se op e ratio n  ca n  ch an g e

a  “0”  b a ck to  a  “1 .” U n de r thi s con dit ion , the dev ice
h a l ts  th e  o p e ra t i o n , a n d  w h e n  t h e o p e r a t io n  h a s

excee ded  th e ti m ing  li m its,  D Q5  p rod uces  a “1 .”

U n der  both th ese con dit io ns , the  syste m  m us t issu e the

re set com m a nd  to  re tur n th e dev i ce to  r ead in g arr ay

d ata.

DQ3: Sector Erase Timer
A fte r w rit in g a se c tor era se com m a nd  se qu en ce, the

sys te m  can  rea d D Q 3 to d eter m ine  w he th er or n ot an

e rase  op era t io n ha s  b eg un . ( T he  se c tor  e ra se ti m er
d oe s  n ot a pp ly  to  th e chip  e ra se com m an d.) I f ad di -

t ion al sec tor s a re sele c te d fo r era su re, the en t ire t im e-

o ut also app lies  a fter  ea ch  ad dit ion al se c to r era se com -
m a nd . W he n th e t im e- out is  co m ple te , D Q 3 sw itche s

fr o m  “0 ”  to  “ 1.”  T h e  s ys te m  ca n  i g n or e  D Q 3 i f  t he

sys te m  can  g uar antee  tha t th e tim e  b etw een  a ddi tio na l
sec tor  era se  com m a nd s is  less  than  50  µs. S ee “ Se ctor

E rase C om m and  S eq uen ce” on  pag e 14.

A fter  the  sec tor  e rase com m a nd  seq ue nce is  w r itte n,

th e  sy s tem  s ho u ld  re a d th e s ta tu s  o n  D Q 7 ( D a ta#

Po lling ) or D Q 6 (To ggle  Bit  I ) to  ensu re the  d ev ice ha s
a cce pted th e co m m an d seq ue nce, an d the n r ead  D Q 3.

I f  D Q3  is  “1 ”,  the inter na lly  con tr olle d e rase cyc le  ha s

b eg un ; al l fu rthe r com m and s  ( othe r than  E ra se Su s-
p end ) ar e ig nor ed unt il th e er ase o per at ion  is  com p lete.

I f  D Q3  is  “0” , th e de vi ce  accep ts  a dd iti ona l sec tor erase
c o m m a n d s .  T o  e n s u r e  th e  c o m m a n d  h a s  b e e n

a cce pted, th e sys tem  so ftw ar e sh oul d ch eck  the s ta tu s

o f D Q 3 pri or to an d follow i ng each  sub se qu ent se ctor
e rase com m a nd. If  D Q 3 is  h igh  on  the  seco nd s ta tu s

c h e ck , t h e  l a s t c o m m a n d  m i g h t n o t h a v e  b e e n

a cce pted. Table 6  sh ow s th e ou tp uts  for D Q3 .

START

No

Yes

Yes

DQ5 = 1?No

Yes

Toggle Bit
 = Toggle?

No

Program/Erase
Operation Not 

Complete, Write 
Reset Command

Program/Erase
Operation Complete

Read DQ7–DQ0

Toggle Bit
 = Toggle?

Read DQ7–DQ0
Twice

Read DQ7–DQ0

Notes:
1. Read toggle bit twice to determine whether or not it is 

toggling. See text.

2. Recheck toggle bit because it can stop toggling as DQ5 
changes to “1”. See text.

F igu re  5 . To g g le B it  A lg o rith m

(N otes
1, 2)

(N ote 1)



A m 29 F 002 B /A m 29 F 00 2N B 21

Tab le 6. W rite  O p erat io n  St atu s  

No tes:
1. DQ7 and DQ2 require a valid address when reading status information. Refer to the appropriate subsection for fur ther details. 

2. DQ5 switches to ‘1’ when an Embedded Program or Embedded Erase operation has exceeded the maximum timing limits. 
See “DQ5: Exceeded Timing Limits”  on page 19 for more information.

Operation
D Q7

(No te 1) DQ6
DQ5

(Note 2 ) DQ3
DQ2

(N ote 1)

Standard 
Mode

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

Embedded Erase Algor ithm 0 Toggle 0 1 Toggle

Erase 
Suspend 
Mode 

R eading w ithin Erase 
Suspended Sector

1 N o toggle 0 N/A Toggle

R eading w ithin Non-Erase 
Suspended Sector

Data Data Data Data D ata

Erase-Suspend-Program DQ7# Toggle 0 N/A N /A



2 2 A m 29 F 002 B /A m 29 F 00 2N B

ABSOLUTE MAXIMUM RATINGS
S to rag e Te m pe ratur e

P las t ic  Pa cka ge s  .  . .  .  . .  .  .  .  . .  .  . .  . – 65°C  to +1 50°C

A m bie nt Te m per ature

w ith Pow e r App lied . .  .  . .  .  .  .  . .  .  . .  . – 55°C  to +1 25°C

Voltag e w ith R espe c t to Gr oun d

VCC (N o te  1 )  .  . .  .  . .  .  .  .  . .  .  . .  . .–2.0  V  to + 7.0 V

A9 ,  OE # ,  and  
R ES ET #  (N o te  2 ).  . .  .  .  .  . .  .  . .  .– 2.0 V to +1 2.5 V

All oth er pin s  ( N ote 1)  .  .  . .  .  . .  . .–0.5  V  to + 7.0 V

O utpu t Sh or t C ir cu it  C u rre nt ( N ote 3)  .  . .  . .  .  20 0 m A

No tes:
1. Minimum DC voltage on input or I/O pins is –0.5 V. During 

voltage transitions, input or I/O pins can overshoot VS S to 
–2.0 V for periods of up to 20 ns. See Figure 6. Maximum 
DC voltage on input or I/O pins is VCC +0.5 V. During 
voltage transitions, input or I/O pins can overshoot to VCC 
+2.0 V for periods up to 20 ns. See Figure 7.

2. Minimum DC input voltage on pins A9, OE#, and RESET# 
is –0.5 V. During voltage transitions, A9, OE#, and 
RESET# can overshoot VS S  to –2.0 V for periods of up to 
20 ns. See Figure 6. Maximum DC input voltage on pin A9 
is +12.5 V which can overshoot to +13.5 V for periods up 
to 20 ns. (RESET# is not available on Am29F002NB)

3. No more than one output can be shorted to ground at a 
time. Duration of the short circuit should not be greater 
than one second.

Stresses above those listed under “Absolute Maximum 
Ratings” can 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 can affect device reliability.

OPERATING RANGES
C o m me rc ia l (C )  D e vices

A m bie nt Te m per ature  ( TA)  .  .  . .  .  . .  . .  .  . 0 °C  to + 70 °C

In d u str ial  ( I)  D e vices

A m bie nt Te m per ature  ( TA)  .  .  . .  .  . .  . .  –40 °C  to + 85 °C

E xte n de d  ( E) D ev ic es

A m bie nt Te m per ature  ( TA)  .  .  . .  .  . .  . – 55°C  to +1 25 °C

VCC S u p p ly  Vo ltag e s

VCC for  ±  5%  d ev ices . . .  .  .  .  . .  .  . .+4 .7 5 V to +5 .2 5 V

VCC for  ±  10%  dev ices . .  .  .  .  . .  .  . .  . . + 4.5  V  to + 5.5 V

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

20 ns

20 ns

+0.8 V

–0.5 V

20 ns

–2.0 V

F ig u re  6 . M a ximu m  N e g ative  

O ve rs h o ot W av efo rm

20 ns

20 ns

VCC
+2.0 V

VCC
+0.5 V

20 ns

2.0 V

F ig ure  7 . M a ximu m  Po s it iv e 

Ove rs h o o t Wa vefo rm
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DC CHARACTERISTICS

TTL/NMOS Compatible

No tes:
1. RESET# is not available on Am29F002NB.

2. Maximum ICC specifications are tested with VCC = VCCmax .

3. The ICC current listed is typically less than 2 mA/MHz, with OE# at VIH.

4. ICC active while Embedded Erase or Embedded Program is in progress.

5. Not 100% tested.

Parameter Descriptio n Test C ond itio ns Min Typ Max Un it

ILI Input Load Current VIN = VS S to VCC, VCC  = VCC m ax ±1.0 µA

ILIT
A9, OE#, RESET# Input Load Current
(Notes  1, 5)

VCC = VCC  m ax; 
A9, OE#, RESET # = 12.5 V

50 µA

ILO Output Leakage C urrent VO UT =  VSS  to VCC, VCC = VCC m ax ±1.0 µA

ICC1 VCC Act ive R ead Current (Notes  2, 3) CE# = VIL , OE#  = VIH 20 30 mA

ICC2 VCC Act ive Write C urrent (N otes 2, 4, 5) CE# = VIL ,  OE# = VIH 30 40 mA

ICC3 VCC Standby Current (Note 2) CE#, OE# =  VIH 0.4 1 mA

ICC4 VCC R eset C urrent (Notes  1, 2) RESET# = VIL 0.4 1 mA

VIL Input Low  Voltage –0.5 0.8 V

VIH Input High Voltage 2.0
VCC 
+  0.5

V

VID
Voltage for Autoselec t and Temporary  
Sector Unprotect

VCC = 5.0 V 11.5 12.5 V

VO L Output Low Voltage IO L = 12 mA, VCC = VCC m in 0.45 V

VOH Output High Voltage IO H = –2.5 mA, VCC = VCC min 2.4 V

VLKO Low V CC Lock-Out Voltage 3.2 4.2 V
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DC CHARACTERISTICS

CMOS Compatible

No tes:
1. RESET# is not available on Am29F002NB.

2. Maximum ICC specifications are tested with VCC = VCCmax .

3. The ICC current listed is typically less than 2 mA/MHz, with OE# at VIH.

4. ICC active while Embedded Erase or Embedded Program is in progress.

5. Not 100% tested.

6. ICC3 and ICC4 = 20 µA max at extended temperature (>+85°  C).

Parameter D escription Test Con ditions Min Typ Max U nit

ILI Input Load Current
VIN = VS S  to VCC, 
VCC = VCC m ax

±1.0 µA

ILIT
A9, OE#, RESET#
Input Load Current (N otes 1, 5)

VCC = VCC m ax ;  
A9, OE#, RESET# =  12.5 V

50 µA

ILO Output Leakage Current
VOUT  = VS S to VCC, 
VCC = VCC m ax

±1.0 µA

IC C1
VCC  Ac tive R ead Current 
(Notes 2, 3)

C E# = VIL,  OE# = VIH 20 30 m A

IC C2
VCC  Ac tive W rite C urrent 
(Notes 2, 4, 5)

C E# = VIL,  OE# = VIH 30 40 m A

IC C3
VCC  Standby Current 
(Notes 2, 6)

C E# = VCC ± 0.5 V 1 5 µA

IC C4
VCC  Reset Current 
(Notes 1, 2, 6)

R ESET# = VIL 1 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 
Tem porary  Sector Unprotect

VCC = 5.0 V 11.5 12.5 V

VO L Output Low  Voltage IOL  =  12 mA, VCC = VCC min 0.45 V

VOH1
Output High Voltage

IOH  = –2.5 mA, VCC = VCC m in 0.85 VCC V

VOH2 IOH  = –100 µA, VCC = VCC m in VCC–0.4

VLK O Low VCC Lock-Out Voltage 3.2 4.2 V
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TEST CONDITIONS
T ab le  7. T est  S p ec ific atio n s

KEY TO SWITCHING WAVEFORMS

2.7 kΩ

C L 6.2 kΩ

5.0 V

Dev ice
Under
Test

F ig u re  8. T est  S etu p

Note: Diodes are IN3064 or equivalent

Test C ond itio n -55
A ll

others U nit

Output Load 1 TTL gate 

Output Load Capacitance, CL
(including jig capacitance) 

30 100 pF

Input Rise and Fall Tim es 5 20 ns

Input Pulse Levels 0.0–3.0 0.45–2.4 V

Input t iming measurement 
reference levels

1.5 0.8, 2.0 V

Output tim ing measurement 
reference levels

1.5 0.8, 2.0 V

WAVEF ORM INPUT S OUTPUT S

Steady

Changing from H to L

Changing from L to H

Don’t C are, Any C hange Per mitted Changing, State Unknown

Does  Not Apply C enter Line is High Im pedance State (H igh Z) 
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AC CHARACTERISTICS
Read Operations

No tes:
1. Not 100% tested.

2. See Table 7 and  Figure 8 for test specifications.

Parameter

Descrip tion

Sp eed  Options

JEDEC Std Test Setup -55 -70 -90 -120 Unit

tAVA V tRC Read Cyc le Tim e (Note 1) Min 55 70 90 120 ns

tAV QV tACC Address  to Output D elay
C E# = VIL
OE# = V IL

Max 55 70 90 120 ns

tE LQV tCE Chip Enable to Output Delay OE# = V IL Max 55 70 90 120 ns

tGLQ V tOE Output Enable to Output Delay Max 30 30 35 50 ns

tE HQZ tDF Chip Enable to Output High Z (Note 1 ) Max 15 20 20 30 ns

tGHQZ tDF
Output Enable to Output High Z
(N ote 1)

Max 15 20 20 30 ns

tO EH

Output Enable 
Hold Time 
(N ote 1)

Read Min 0 ns

Toggle and 
Data# Polling

Min 10 ns

tA XQ X tOH
Output Hold T ime From Addresses, C E# 
or OE#, W hichever 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

RESET#
n/a Am29F002NB

tDF

tOH

F ig u re 9. R ead  Op e ratio n s T im in g s
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AC CHARACTERISTICS
Hardware Reset (RESET#)

No te: Not 100% tested. RESET# is not available on Am29F002NB.

Parameter

D escription All  Speed Optio nsJEDEC Std Test Setup U nit

tRE A DY
R ESET# Pin Low  (During Embedded 
Algorithms) to Read or Write (See Note )

Max 20 µs

tRE A DY
R ESET# Pin Low  (NOT D uring Em bedded 
Algorithms) to Read or Write (See Note )

Max 500 ns

tRP R ESET# Pulse Width Min 500 ns

tRH R ESET# High Tim e Before Read (See Note ) Min 50 ns

RESET#
n/a Am29F002NB

tRP

tReady

Reset Timings NOT during Embedded Algorithms

CE#, OE#

tRH

Reset Timings during Embedded Algorithms

RESET#
n/a Am29F002NB

tRP

F igu re  1 0. R E SE T # T im in g s
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AC CHARACTERISTICS
Erase/Program Operations

No tes:
1. Not 100% tested.

2. See “Erase and Programming Performance” on page 35 for more information.

Parameter Speed Op tion s

JEDEC Std Descrip tion -55 -70 -90 -120 U nit

tA VAV tW C Write Cyc le Time (N ote 1) Min 55 70 90 120 ns

tAV W L tA S Address  Setup T ime Min 0 ns

tW LAX tA H Address  Hold T ime Min 45 45 45 50 ns

tDV WH tDS Data Setup Time Min 25 30 45 50 ns

tW HDX tDH Data H old Time Min 0 ns

tO ES Output Enable Setup Time Min 0 ns

tG HW L tG HWL
Read Recovery  Tim e Before Write 
(OE# H igh to W E# Low )

Min 0 ns

tELWL tCS CE# Setup T im e Min 0 ns

tW HE H tCH CE# Hold T ime Min 0 ns

tW LW H tW P Write Pulse Width Min 30 35 45 50 ns

tWH WL tWP H Write Pulse Width H igh Min 20 ns

tW HW H1 tW HWH1 Programming Operat ion (Note 2) Typ 7 µs

tW HW H2 tW HWH2 Sec tor Erase Operation (Note 2) Typ 1 sec

tVCS VCC Setup Tim e (Note 1) Min 50 µs
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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)

tCH

PA

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

F ig u re 11. Pro g ram  O p eratio n  T im in g s
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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

No tes:
1. SA = sector address (for Sector Erase), VA = Valid Address for reading status data (”see “Write Operation Status” on page 18).

F ig u re  12. C h ip /Se cto r  Eras e Op e ratio n  T im in g s
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AC CHARACTERISTICS 

WE#

CE#

OE#

High Z

tOE

High Z

DQ7

DQ0–DQ6

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.

F ig u re 1 3. D a ta#  Po ll in g  T imin g s (D u rin g  Em b ed d e d A lg o rith m s)

WE#

CE#

OE#

High Z

tOE

DQ6/DQ2

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.

F ig u re  1 4. To gg le B it T im in g s (D u rin g  Em b ed d ed  A lg orith m s)
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AC CHARACTERISTICS

Temporary Sector Unprotect (Am29F002B only)

No te: Not 100% tested. 

Parameter

A ll  Speed Op tion sJED EC Std. D escription U nit

tV IDR  VID Rise and Fall Time (See N ote) Min 500 ns

tRS P
R ESET# Setup Time for Temporary Sec tor 
U nprotec t

Min 4 µs

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

F ig u re 1 5. D Q 2 vs . D Q 6

Enter

Erase

Erase

Erase

Enter Erase
Suspend Program

Erase Suspend
Read

Erase Suspend
Read

EraseWE#

DQ6

DQ2

Erase
C om plete

Erase
Suspend

Suspend
Program

Resum e
Embedded

Erasing

RESET#

tVIDR

12 V

0 or 5 V

CE#

WE#

RY/BY#

tVIDR

tRSP

Program or Erase Command Sequence

0 or 5 V

 

Fig u re 16 . Te mp o rary  S ec to r  U n p ro tec t Tim in g  D iag ram  ( A m2 9F 00 2B o n ly )
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AC CHARACTERISTICS
Alternate CE# Controlled Erase/Program Operations

1. Not 100% tested.

2. See “Erase and Programming Performance” on page 35 for more information.

Parameter Speed Options

JEDEC Std . Descriptio n -55 -70 -90 -120 Unit

tA VAV tW C Write Cycle T ime (Note 1) Min 55 70 90 120 ns

tA VE L tA S Address Setup Time Min 0 ns

tE LAX tA H Address Hold Time Min 45 45 45 50 ns

tDV EH tDS Data Setup T im e Min 25 30 45 50 ns

tE HDX tDH Data Hold T ime Min 0 ns

tOE S Output Enable Setup T ime Min 0 ns

tGHE L tGHE L
Read R ecovery Time Before Write 
(OE# High to WE# Low)

Min 0 ns

tWLE L tW S WE# Setup Time Min 0 ns

tE HW H tW H WE# H old Time Min 0 ns

tE LE H tCP CE# Pulse Width Min 30 35 45 50 ns

tE HEL tCPH CE# Pulse Width H igh Min 20 ns

tW HW H1 tWHW H1 Programm ing Operation (N ote 2) Typ 7 µs

tW HW H2 tWHW H2 Sector Erase Operation (N ote 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

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 

Notes: 
1. PA = Program Address, PD = Program Data, DQ7# = complement of data written to device, DO UT = data wr itten to device.

2. Figure indicates the last two bus cycles of the command sequence.

Fig u re 17 . A ltern at e C E#  C o n tro lle d  W rite O p eratio n  T im in gs
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ERASE AND PROGRAMMING PERFORMANCE

No tes:
1. Typical program and erase times assume the following conditions: 25×C, 5.0 V VCC, 1,000,000 cycles. Additionally, 

programming typicals assume checkerboard pattern.

2. Under worst case conditions of 90°C, VC C = 4.5 V (4.75 V for ±5% devices), 1,000,000 cycles.

3. The typical chip programming time is considerably less than the maximum chip programming time listed, since most bytes 
program faster than the maximum program times listed.

4. In the pre-programming step of the Embedded Erase algorithm, all bytes are programmed to 00h before erasure.

5. System-level overhead is the time required to execute the four-bus-cycle sequence for the program command. See Table 5 
for further information on command definitions.

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

LATCHUP CHARACTERISTICS

No te: Includes all pins except VCC. Test conditions: VCC = 5.0 V, one pin at a time. RESET# not available on Am29F002NB.

TSOP PIN CAPACITANCE 

No tes:
1. Sampled, not 100% tested.

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

Parameter Typ ( N ote 1) Max ( No te 2) Un it Comments

Sector Erase Time 1 8 s Excludes  00h programm ing 
prior to erasure (Note 4)Chip Erase T ime 7 s

Byte Programming T ime 7 300 µs Excludes  system level 
overhead (Note 5)Chip Program ming Time (Note 3 ) 1.8 5.4 s

D escription 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 C urrent –100 mA +100 mA

Parameter  
Symbo l Parameter  Descriptio n Test Setup Typ M ax U nit

C IN Input C apac itance VIN = 0 6 7.5 pF

C O UT Output Capacitance VO UT = 0 8.5 12 pF

C IN2 Control Pin Capacitance VIN = 0 7.5 9 pF
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PLCC AND PDIP PIN CAPACITANCE

No tes:
1. Sampled, not 100% tested.

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

DATA RETENTION

Parameter  
Symbo l Parameter Description  Test C ond itio ns Typ Max Un it

CIN Input C apacitance VIN =  0 4 6 pF

C O UT Output Capacitance VOUT  = 0 8 12 pF

CIN2 C ontrol Pin Capacitance VP P = 0 8 12 pF

Parameter Test C ond itio ns M in Unit

Minimum Pattern Data Retent ion Time
150°C 10 Years

125°C 20 Years
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PHYSICAL DIMENSIONS

PD 032—32-Pin Plastic DIP

Dwg rev AD; 10/99
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PHYSICAL DIMENSIONS (continued)

PL 032—32-Pin Plastic Leaded Chip Carrier

Dwg rev AH; 10/99
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PHYSICAL DIMENSIONS (continued)

TS 032—32-Pin Standard Thin Small Package 

Dwg rev AA; 10/99
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REVISION SUMMARY

Revision A (July 1998)
Init ia l r ele ase.

Revision B (January 1999)
D istin ct iv e C h arac ter istic s

A dde d:

■ 20 -yea r d ata re te nt ion  a t 1 25°C

— R el iable  ope rat io n for  the  l ife  o f the  sys te m

A C  C h a ract er is it ic s— R ea d  O p erat io n s Ta b le

tEHQZ, tG HQZ: C h an ged  the  5 5 sp ee d opt io n to  1 5 n s

from  2 0 ns  

A C  C h a ract er is tics— E ra se /P ro g ram  Op era tio ns

tWLA X: C hange d th e 90 spe ed op tion to 4 5 ns  fr om  50 ns .

tDVWH: C hange d the  55 speed  opt ion to 25 ns  from  30 ns .

tWLWH: change d th e 55 spe ed opt ion to 3 0 ns  fro m  35 ns .

A C  C h a ract er is tics— A ltern a te C E#  C o n t ro lle d  

E ra se /P ro g ram  Op era tion s

tDVEH: C hang ed the 5 5 speed opt io n to 25 ns  fro m 30 ns .

tELEH : C han ged the 55 spe ed op tion to 30 ns from  35 ns.

tELAX : C hange d the 9 0 speed  opt ion to 45 n s from  50 ns .

D C  C h arac ter istics — TT L /N M O S C o mp a tible

ICC1 , ICC2 , ICC3 , ICC4 : A d de d N o te 2 “M ax i m u m  I CC
spe c ifi ca t ions  ar e te s te d w ith VCC =  VCCm ax”.

D C  C h ara cte rist ic s— C M OS  C o mp a tib le

ICC1, ICC2 , I CC3,  ICC4: Ad d ed  N ote  2  “ M a x im u m  ICC
sp ec if icat ion s  a re tes ted w ith VCC =  V CCm ax”.

Revision C (November 12, 1999)
A C  C h arac ter istics —F ig u re 11. Pro g ram  

O p erat io n s  T im in g  an d  F ig u re 12 . C h ip /S ec to r  
E rase  Op era tio n s

D e leted  tG HWL an d chan ge d O E# w avefor m  to  s ta rt  at
h igh .

P h ysic al D im en sio n s

R e pla ced f igu res  w ith m or e detai led  il lus trat ion s.

Revision D (November 28, 2000)
G lo b al

A dd ed tabl e of co nten ts .

O rde rin g  In form atio n  

D e leted  bur n-in  o pt ion .

T ab le 5, C o m m an d  D e fin it io n s

In  N o te 4 , cha nge d the  low er a dd ress  bit  o f d on’t  car e
r ang e to A11 .

Revision D + 1 (November 5. 2004)

O rde rin g  In form atio n  an d  Valid  C o mb in at io n s

A dd ed P b-F ree  o pt ion s

Co lophon

The produc ts described in this document a re designed, developed and manufac tured as contemplated for genera l use, inc luding w ithout limita tion, ordinar y 
industrial use, genera l offic e use, persona l use, and ho usehold use, but a re no t designed, developed and manufac tured as contemplated (1)  for any use tha t 
includes fatal risks o r dangers that , unless extremely hig h sa fety is secured, could have a  serious effec t to the public, and co uld lead direct ly  to death, persona l 
injur y, severe physica l damag e o r other loss ( i.e . , nuc lear  rea ct io n control in nuclear fa cility, a irc raft  flight co ntrol, air traffic co ntrol, mass transpor t contro l, 
medic al life suppo rt sy stem, missile launch contro l in weapon sy stem), or (2)  for any use where chance of fa ilure is into lerable (i.e . , submersible repea ter and 
a rtificial satellite). Please note that Spansio n LLC  will no t be lia ble to yo u and/or any third pa rty  for any  claims or damag es a rising in connec tion w ith abo ve-
mentioned uses of the produc ts. Any semico nduc tor  dev ic es have an inherent chance o f failure. You must protect ag ainst injury, damag e o r loss from such 
failures by  incorpora ting sa fety design measures into your fa cility and equipment such a s redundancy, fire protec tion, and prevent ion of o ver-current lev els 
and other abno rmal operat ing  co ndit io ns. If a ny  products described in this do cument represent goods o r techno lo gies subject to  certain restrict io ns on ex-
por t under  the Foreign Exchange and Foreig n Trade Law  of Japan, the U S Export Administrat ion Regulat ions or the applicable laws of any  other country, the 
prior authoriza tion by  the respec tive government ent ity  will be required for export of those products.

Tra de marks

Copyrig ht © 2 000-20 04 A dvanced  Micro Devices, Inc. All r ig hts reserved.  

AM D, th e AM D log o, an d com bina tio ns th ere of a re  re gistered t rad ema rks o f Advan ced M icro Devices, In c.  

ExpressFlash is a t rad em ark of Ad va nced  Micro  Devices, In c.

Prod uct na mes u sed in this pub lication  are for ide ntification purpo se s only an d m ay be tra dem arks of th eir resp ective  comp anies.
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