Preliminary information

AS29F080

5V 1Mx 8 CMOS Flash EEPROM

Features
e O ryanization: 1M x 8
¢ Sector architecture
- Sixteen 64K byte sectors
- Equal ssectorarch techire
- Erase any com bination ofsectorsorfillchip
* Singke 5 0+ 0 5V pow er aipply for read/w rite operations
* Sector protection
*High g0eed 55/70/90/120/150 nsaddressaccess tin e
e Autom ated on-chp program m g algorithm
- Auton atically program s/ verifies data at specified
xddress
e Autom ated on-chlp erase aljorithm
- Auton atically preprogran s/ erases chip or specified
SEctors
« 10,000 w rite/ erase cyck endurance
+ H ardw are RESET pin
- Resets Intemal state m achine to read m ode

Logic block diagram

e low pow er consim ption
-30mAmaxinum read Qirrent
-50mA maxin um progm@Em dlrent
-1 UA typical gandby carrent RESET = 0)
¢ EDEC sandard softw are, packages and phouts
- 4001 TOP
-44p DO
« D etection of program /erase cycle com pktion
-DQ 7 DATA polling
-DQ 6 toggk bit
-DQ2 toggkbit
- RY/BY output
* Erase sugpend/resm e
- Supports rading data from or programm g data to a
sdornotbeing erassd
e Iow Vi w rite Jock-outbelow 2 8V

Pin arrangement
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Selection guide
29r080-55  29F080-70  29¥080-20  29F080-120 29F080-150 Uni
Maxin um accesstim e G 55 70 920 120 150 ns
Maxinum chip ensbke accesstime  tg 55 70 90 120 150 ns
Maxin um outputensble accesstime g 25 30 35 50 50 ns
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Functional description

The A2 9F080 isan 8 m egabi, 5 vokonly Flash m en ory omanized as 1 M egebyte 0f 8 biseach . For flexble erase and progran  agpabilty,
the 8 m egabis of data is divided into sixteen 64K byte sectors. The x 8 daa appears on DQ0-DQ 7. The AS29F080 is offered in FDEC
sandard 40-pin TSOP and 44-pin PSOP packages. This device is designed t© be programm ed and erased n-syseem w ith a sihhglke 5.0V Ve
sapply. The device can also be rprogram m ed In sandard FPROM program m ers.

The AS29F080 offers access times 0o£ 55/70/90/120/150 ns, allow Ing 0-w att sae operation of high speed m roprocessors. To elin nae
bus contention the device has separate chip ensble CE), w rite enabe (W E), and outputensble OF) controlks.

The AR 9F080 is fully com patdole w ith the EDEC snglke power supply Flash sendard. W rite comm ands t© the comm and mgister using
gandard m oroprocessor w rie tin ngs. An ntemal sae-m achne uses regiger contents © control the erase and program m ng cirouitry.
W rite cyclesalso mtemally lairh addresses and data needed Orthe progran m ng and erase operations. Read data from the device In thesam e
m anner as other Flash or FPROM devices. U s the program  com m and sequence to nvoke the autom aed on—chip program m Ing alorihm
thatautom atically tin esthe program pulsew idthsand verifiespropercellm argn . U s the erase com m and ssquence to nvoke the antom aed
on—chip erase algorithm that preprogran s the sector If 1t is not already program m ed before executing the erase operation, tin es the erase
pulse w idths, and verifies proper cellm arym .

Sectorerase archtechure allow s specified sectors of m en ory to be erased and rprogram m ed w thout atering data in other sectors. A sactor
typically erases and verifies wthin 10 second. Hardw are sector protecton dissbles both program  and erase operations In all or any
ocom bination of the sixteen sectors. The device provides true background erase w ith Erase Suspend, w hich puts erase operations on hold to
etther read data from orprogram data to a sector that is notbelng erased. The chip erase comm and w il antom adaally erase all unprotected
seclors.

A factory shipped AS29F080 is flly erasad (ellbis= 1) . The programm Ing operation sstsbisto 0.Daa isprogranm ed nto the array one
byte atatin e In any sequence and across sector boundaries. A sectorm ustbe erased to change bis from 0t 1. Erase mtumsallbytes n a
sdorto the erased gate (@llbis= 1) . Fach secor iserased mdvidually w ith no effecton other sectors.

The device faires singke 5 0V pow er supply operation for read, w rie, and erase finctons. Titemally generated and reguated vo tzges are
provided forthe progran and erase operations. A ow Vi detector antom adeally inhibits w rite operations during pow er transditions. The
RY/BY pin, DATA polling ofDQ 7, ortogglk bit (DQ 6) m ay be used to detect end of program  orersse operations. The device autom atically
reststo the rad m ode affer program /erase operattions are com pleted . DQ 2 indicates w hich ssdorsare being erased .

The A2 9F080 resigs axcidental erasire or spuricus progran m Ing sgnals resulting from pow er transitions. Control mgiger archiechire
pem 1s alteration ofm an ory contents only affer successfil com plketion of specific comm and sequences. Durng pow erup, the device is st
t© read mode w 1th all program /erase comm ands dissbled w hen V¢ Is Jess then Vig, (lockout volage) . The comm and regisers are not
affected by nodse pules of kssthan 5 nson OF, CE, orW E. To Inidate w rite comm ands, CE and W E m ustbe logical zero and OF a logical
one.

W hen the device’s hardw are RESET pin is driven bw, any progran /erase operaion T progress w ill be term nated and the intermal sae
m achine w illbe resetto read m ode. Fthe RESET pin istied to the sysem  reset cireuitry and a system reset ocaurs during an autom ated on—
chip program /erase aborihm , daa I address locations being operated on w ill becom e corrupted and require rew ritng. Resstiding the
device enablesthe system ‘sm doroprocessorto rad bootup fim w are from the Flash m em oxy.

The AS29F080 usesFow krN ordhein tunnelling to electrically erase allbisw ithin a sector sin ultanecusly. Bytes are program m ed one a-a
tim e using FPROM program m ng m echanian ofhotelecron nection.
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Preliminary information AS29F080

Operating modes

M ode CE OF WE a0 Al 16 A9 REET DO

D r=ad MER code L L H L Vo H Code
D r=ad device code L L H H L L Vo H Code
Rezd L L H AO Al A6 A9 H Doyt
Stendby H X X X H High Z
Outputdissble L H H X H High Z
W rite L H L AO Al A6 A9 H Dy
Endble ssdorpmwtect L Vp Pulss/L L H L Vo H X
Sector unpiotect L Vo Pule/L L H H Vp H X
Verify sscorpmtect L L H L H L Vo H Code
H andhw are Resst X X X X X X X L High Z

L=Iow (V)= Dbgk0;H =High ¢Vy) = ogicl;Vy =120+ 05V; X = don'tcare.
FVerification of sectorprotectduring A9 = V|

Mode definitions
Trern Description

Selected by A9 = Vp, (11 5-12.5V), CE= OE= Al = A6 = 1, endbling outputs.
W hen A0 islow (V) the outputdata= 52h, auniqueM fr. code forAlliance Sem iconductor Flash products.
W hen AO ishigh V1), Doy p Epresentsthe device code forthe 29F080.

D MER code,
device code

Sekctedw th CE= OE= L, W E = H .Dam isvalid in t tin e affer addresses are szbke, &y, afferCE is ow

Read e —
MO%e andt,, afierOE s low.

Selected w 1h CE = H . Part ispow ered dow n, and T duced to <1 0m A Hr TTL input kevelsand <200 JA
Sendby forCM 0 S kewvels. If activated during an autom ated on—chip algorithm , the device com pktes the operation
before entering standby.

Outputdissble Partrem ainspow ersd up; but outputs dissbled w ith OF pulled high.

Selected w th CE= W E= L, OE= H .Accom plish allFlash erasure and program m ing thmough the com m and
regiser. Contents of com m and regiser serve as Inputs to the nternal sakem achine. Address latching occurs

W rite —_— -
on the fAlling edge ofW E orCE, w hichever occurs ter Daa Hrhing occurs on the rising edge W E orCE,
w hichever ocaurs first. Fillers on W E prevent spurious noiss events fiom gppearing asw rite com m ands.

Enabke H ardw are protection circuitry in plem ented w ith extermal progran m ing equipm ent causss the device to

sdorprotect  dissble progran and erase operations for specified sectors.

Sector D issbles sector protection for all sectors using extemal progran m ing equipm ent. All ssctorsm ustbe

unprotect protected priorto ssaorunprotection .

Verifiesw rite protection for sector. Sectors are proteded from program /erase operations on com m excial
Verify program m Ing equipm ent. D eterm ne if sector protection exisss n a sysem by w riting the ID read comm and
sdorprotect saquence and reading locatbon XXX 02h w ith sectoraddress. A Jogicall on DQ 0 ndicatesa proteded s=ctor;
a logical 0 ndicates an unprotect=d s=ctor.

Tem porarily dissbles sector protection for in—sysem data changes to protected sectors. Apply + 12V to RESET

Tem porary
p; to activate tem porary sector unprotectm ode. D uring tam porary sectorunprotectm ode, program protected
unpio sectorsby sslecting the appropriate sector address. All proteced secors revert to protected sate on ram oval

of+12V from RESET.
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Hem D escriptbion

=TT Resetsthe intemal state m achine to read m ode. Fdevice isprogramm ing orerasing w hen REET = L, data
m & be corrupted.

D N

p:\?;rdown Hold RESET ow to enterdesp powerdownm ode (<1 WA CMOS).Recovery tin e to activem ode is1 .5 [s.

Sector address and architecture

Eoual secinr address AS29F080) Ecual sactor arch cture AS29F080)
Sector Al Al8 Al7 Alé x 8 Size Khytes)

0 0 0 0 0 00000h~-0FFFFh 64
1 0 0 0 1 10000h-1FFFFh 64
2 0 0 1 0 20000h-2FFFFh 64
3 0 0 1 1 30000h-3FFFFh 64
4 0 1 0 0 40000h-4FFFFh 64
5 0 1 0 1 50000h~-5FFFFh 64
6 0 1 1 0 60000h—6FFFFh 64
7 0 1 1 1 70000h—~7FFFFh 64
8 1 0 0 0 80000h—-8FFFFh 64
9 1 0 0 1 90000h—9FFFFh 64
10 1 0 1 0 A0000h-AFFFFh 64
11 1 0 1 1 BOOOOh-RBFFFFh 64
12 1 1 0 0 CO000h-CFEFFFh 64
13 1 1 0 1 D000OOh-DFFFFh 64
14 1 1 1 0 EOOOOh-EFEFFFh 64
15 1 1 1 1 FOOOOh-FFEFEFh 64

READ codes

M ode A19-Al6 A6 Al A0 Code

MFR code Alliance Sem iconductor) X L L L 52h

Device code X L L H D5h

Sectorprotection sscor H L O1h proteded

address 00h unprotect=d

Key:L=Iow (KVy);H=High (>Vy);X=Don'tcare
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Command format

1dbs 2rdbis
Repiral raf witegde  redf witegde  Srdbiswitegde  dthbsred witegde  Sthhiswitegde Gthbswitegde
Comadsyere  hsgds| Adtes| Dda | Adtes| Dda | Attes| [Ha Adtes Dda | Adfes| [da | Adles| L[Ha
R/ Red 1 X000 Foh Rt RailHa
Adtes
Rt/ Red 4 5555h Adh 2AA% 55h 5555h Foh RadAdtes E
MFRoxe
MFRaxk 52h
o cBicak
adeat ahiceaxk Do6h
A 4 5555h Adh 2AMN 55h 5555h 90h 01h
IDRed pdetel
sHa pdedian 01h
X002h uprdeded
0oh
R 4 5555h Adh 2AMN 55h 5555h Ah e g
@an Adtes Da
ChipEae 6 5555h Adh 2AMN 55h 5555h 80h 5555h Adh 2AAMh | 55h 5555h 10h
Sda Bae 6 5555h Adh 2AMN 55h 5555h 80h 5555h Adh 2AAMh | 55h ﬂﬁ; 30h
Sda BaeSgped 1 X000 Bh
SHda BaeRare 1 X006 30h
1 Busopemtinsdefined in "™ ode definitions," on page 531.
2 Readig from and program m ing to non-erasing sectors albw ed In Erase Suspend m ode.
3 AddressbitAl5= X = Don’tcare oralladdress comm ands.
4 AddressbitAl6 = X = Don'tcare oralladdress comm andsexceptProgram Address and SectorAddress.
5 AddressbitAl7 = X = Don'tcare oralladdress comm andsexceptProgram Address and SectorAddress.
6 AddressbitAl8= X = Don‘tcare Pralladdress comm andsexceptProgran Address and SectorAddress.
7 AddressbitAl9 = X = Don'tcare oralladdress comm andsexceptProgram Address and SectorAddress.
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Command definitions

Trem

Description

Res=t/Read

Thibate read or st operationsby w riting the Read/Resst comm and saquence o the comm and
regiser Thisallow sthem icroprocessorto wtrieve data from them an oxy. D evice ram ains in read
m ode until com m and regiser contents are atered.

Device autom atically pow ers up in read/ reset gate. This feature allow sonly reads, therefore
ensiring no spuriousm em oxy contentaltterations during pow er up.

D Rexd

AS29F080 providesm anufacturerand device codes n tw o w ays. Extemal PROM program m ers
typically access the device codesby driving + 12V on A9.AS29F080 also containsan D Read
comm and to read the device code w ith only + 5V, since m ultplexing + 12V on address lines is
generally undesitabl.

Thitate device ID read by w riting the ID Read com m and ssquence into the comm and =giser
Follow w ih a read ssquence from address XXX00h to reim M FR code.Follow ID Read com m and
squence w ith a read ssquence from address XXX 01h to wtim device code.

To verify w rite protect stathiis on sactors, read address XXX 02h . Sector addresses A19-A16 produce
al onDQ O orpmwteced s=ctorand a0 orunprotectd sedor

Exitfrom D rad m ode w ith Read/Resst com m and sequence.

H arxdw are Resst

Holding RESET ow for 500 ns ressts the device, temm iating any operation in progress; data
handled in the operation iscorrupted . The ntemal sate m achine ressts 20 [1saflerREFT isdriven
Jow .RY /BY 1&m ainslow untilintemal sarem achine resets. Afler RESFT is ssthigh, there isadelay
ofl .5 us forthe device to pem it read operations.

Byte Progran m ing

Program m ing the AS29F080 isa fourbus cycle operation perform ed on a byte-by-byte basis. Tw o
unlbck w rite cycles precede the Program  Setup com m and and progran data w rite cycle. U pon
execution ofthe program com m and, no addiionalCPU controls ortin ings are necessary.
Addressss are Jatthed on the falling edge ofCE orW E, w hichever is last; data is Jatched on the
rising edge of CE orW E, w hichever is first. The A2 9F080's aurtom ated on-chip program
algorithm provides adequate ntemally-generated program m ing pulses and verifies the

programm ed cellm anyin.

Check program m Ing satusby sem pling data on the DATA polling 0Q 7), toggk bit OQ 6), orRY/
BY pin. The AS29F080 retims the equivalent data that w as w riten to it (as opposad to
com plam ented data), o com pkte the program m ing operation .

The AS29F080 ignores com m ands w riten during progran m ng. A hardw are resst occurring
during progran m ng m g corruptthe data at the program m ed location.

AS29F080 allbw sprogram m ing in any ssquence, across any ssctorboundary. Changing data from 0
o 1 rquires an erase operatdion . Attem pting to program dam 0 to 1 resuls M DQS5 = 1 (exaseded
progranm ing tim e Iim its) ; reading thisdaa affer a read/ resst operation rehumsa 0. W hen
programm ing tim e Hm it isexcseded, DQ5 and RY /BY 1ead high, and DQ 6 continuesto toggk. T
this gate, a Resst com m and retums the device to read m ode.

Chip Erase

Chip erase requires six bus cycles: tw o unlock w rite cycles; a sstup com m and, tw o additonal
unlbck w rite cycles; and finally the Chip Erase comm and.

Chip erase doesnot require logical Osto be w riten priorto erasure. W hen the autom ated on—chip
erase agorithm is nvoked w ih the Chip Frase comm and sequence, AS29F080 autom atically
program sand verifiesthe entire m em oy arvay oran altzer pattem priorto erase. The AS29F080
=himsto madm ode upon com pletion ofchip erase unlkssDQ 5 isssthigh asa resutofexceeding
tm e Iim it
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Description

SectorErase

Sectorerase requires six bus cycles: tw o unlock w rie cycles, a sstup com m and, tw o additional
unlock w rite cycles, and finally the SectorErase com m and . Mentify the sectorto be erased by
addressing any Jocation in the sector. The address is latrhed on the falling edge ofW E; the

com m and, 30h is Jatrhed on the rising edge ofW E. The sedpretass operation beginsaffera 80 s
tim e-out.

To erasem ultpk sactors, w rite the Sector Brase comm and to each ofthe addresses of sectorsto
erase affer o llow ing the six bus cyclk operation above. TIn Ing betw een w rites ofadditional sectors
m ustbe <80 Us, orthe AS29F080 ignoresthe comm and and erasure begins. During the 80 Us

tim e~outperiod any flling edge of W E resststhe tim e-out. Any comm and (otherthan SectorFrase
orErase Suspend) during tim e-outperiod resetsthe AS29F080 to wad m ode, and the device
ignores the sectorerase comm and sring. Exase such ignored ssdtorsby esarting the SectorErase
comm and on the ignored sedors.

The entire array need notbe w riten w ith Ospriorto erasure. AS29F080 w rites Os to the entire
sedorprior to electrical erase; w riting of Os affeds only selected sectors, kaving non—selkected
sdorsunaffected . AS29F080 requires no CPU controlortim Ing signals during ssdorerase
operations.

Autom afic sectorerase begins after 80 Hstin eout from the last rising edge ofW E fiom the sector
erase comm and soeem and endsw hen the DATA polling (OQ 7) is logical 1 . DATA polling address
m ustbe perform ed on addressesthat fllw ithin the sectorsbeing erased . A2 9F080 mtumsto read
m ode affer ssedwrerase unkssDQ 5 is ssthigh by exceeding the tim e 1im 1.

Erase Suspend

Erase Sugpend allow s Internuption of sectorerase operations to read data from orprogram dazt a
sectornotbeing erassd . Erase suspend gpplies only during sector erase operations, ncluding the
tim e-outperiod. W riting an Erase Sugpend comm and during sedorerase tim e-outresils in

n m edizte term nation ofthe tim e-out period and suspension oferase operation .

AS29F080 ignoresany comm ands during erase sugoend otherthan Reset, Program orErase
Resum e comm ands. U se the Resst com m and to putthe device in erasssispend-read m ode ifthe
Eras=-Sugpend-Progran operation fails. W riting the Erase Resum e Comm and continues eras=
operations. Addressas are DON T CARE w hen w riting Erase Suspend orErass Resum e com m ands.

ASP9F080 takes 0 2-15 psto sugpend erase operations affer recetving Erase Sugpend com m and. To
determ Ine com pletion oferase sugpend, etther check DQ 6 affer selecting an address ofa sectornot
being erased, orpollRY /BY. Check DQ 2 in conjincton w ith DQ 6 to determ ine ifa ssctor isbeing
erased . AS29F080 ignores redundantw rites of Erase Suspend .

W hile in erasesigpend m ode, AS29F080 allow s reading data (erasesigpend-read m ode) from or
program m ing data (erass-suspend-progran m ode) to any sectornotundergoing sactor erass,
treated as sandard read or sandard program m ing m ode. AS29F080 defaults to erass-suspend-read
m ode w hike an erase operation haslbeen suspended.

W rite the Resum e com m and 30h to continue operation of sscorerase. AS29F080 ignores
redundantw rites ofthe Resum e com m and . AS29F080 pem itsm ulbple suspend/resum e
operations during sectorerase.

DIDVROD0 AT I4199
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Tern D escription
W hen afem pting to w rite ®© a pwtected sectoy;, DATA polling and Toggle Bl OQ 6) are activated
PO foraout<1 Us. W hen attem pting to erase a protected sectoy; DATA polling and
ToggkeBil OQ6) are addvated Borabout <5 Hs. Th both cases, the device mhumsto readm ode
w ithout altering the specified s=dors.
RY/BY indicatesw hetheran autom ated on—chip algorithm is in progress RY/BY = ow ) or
com pkted RY /BY = high) . The device does not acospt Program /Erase comm andsw hen
Ready/Busy RY/BY = low .RY/BY= high w hen device is In etase suspend m ode.RY/BY = high w hen device

exceedstin e Iim i, indicating thata program or erass operation has filed .RY /BY isan open drain
output, enabling m ultple RY /BY pinsto be tied in paralelw ih a pullup msisorto Ve

Status operations

DATA polling ODQ7)

OnY active during autom ated on—chip algorithm s or seorerase tim e outs.DQ 7 r=fleds

com plam entofdata lastw ritfen w hen read during the autom ated on—chip program algorithm (O
during erase algorithm ); reflects true data w hen read affer com pletion of an autom ated on—chip
program algorihm (1 affer com pletion oferase egorithm ) .

Toggkbil OQO)

Achve during autom ated on-chip algorithm sorsedorerase tim e outs.DQ 6 togglesw hen CE orOE
toggles, oran Erase Resum e com m and is invoked . DQ 6 isvalid affer the rising edge ofthe fourth
pulse of W E during program m ing; affer the rising edge ofthe sixth W E pulse during chip erase;
afterthe Jast rising edge ofthe sectorerase W E pulse Hrsecorerass. For protected sachors,

DQ 6 togglkes for< 1 Usduring program m ode w rites, and < 5 isduring erase (ifall sslected sactors
are protected) .

Exceeding tim e 1im 1
©Q53)

Thdicates unsuceessfillcom plktion ofprogram /erass operation (OQ5 = 1) .DATA polling ram ains
active; CE pow ersthe device down to 2mA . FDQ 5 = 1 during chip etase, allor som e ssdo1s are
defective; during sactor erass, the sactor isdefective (in this case, resstthe device and execute a
program orerase comm and ssquence to continue w orking w ith fiinctional sectors) . Attem pting t
program Otol willsstDQ5=1.

Sectorerase tim er
©Q3)

Checksw hether sectorerass tim erw Indow isopen. EDQ 3 = 1, erase is In progress; no com m ands
w illbe acospted . IFDQ 3 = 0, the device w illacospt sectorerase com m ands. Check DQ 3 before and
affereach SectorFrass comm and to verify that the com m and w as acospted .

Toggk b2 OQ2)

During sectorerase, DQ 2 toggksw ith OF or CE only during an attem ptto read a ssctorbeing
erased. During chip erase, DQ 2 togglksw ith OF orCE bralladdresses. IFDQ 5 = 1, DO 2 togglks
only at sector addressesw here f&milire occurrad, and w illnottoggle at other setoraddresses. U =
DQ 2 ;n conjincton w ih DQ 6 to deferm ine w hether device is In auto erass orerase sispend

m ode.
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Write operation status

Satus DQ7 DQ6 DQS DQ3 D2 RY/BY
Auto program m ing DO7 Togglke 0 N/A Notoggke O
Program /erase In auto erase 0 Toggk 0 1 ToggileT 0
Read erasing sector 1 Notoggke O N/A Togglk 1
T progress Erase Read non-erasing
Data Data Daza Daa Data 1
suspend sector
m ode .
P arase J—
ogiEn DQ7 Toggle 0 N/A Toggk' 0
suspend
Auto programm ing (oyte) DQ7 Togglke 1 N/A Notoggke 1
P in auto 0 Togge 1 1 Toggle' 1
Esccmeded tim e T its rogram /erase n auto erase agg. o)
P in erass d —
ogEn S D07  Toggk 1 N/A Notggk 1

(non-erase sugpended s=ctor)

DQ 2 toggksw hen an erase-sigoended sector is read repeatedly.

DQ 6 toggkesw hen any address is read repeatedly.

DQ2 = 1 ifbyte addressbehg programm ed Is read during erase-sugpend program m ode.

Dg2 togglesw hen the read address gpplied pohtsto a sectorwhich isundergoing erase, sugpended erase, ora failire to erase.
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Automated on-chip programming algorithm Automated on-chip erase algorithm
Writeeaeaaman s
(seoteion)
WritepaganammadsLer l
(st
DATAlirga tagebit
sueesUlly anpldad
DATA ! cbice
Baearnpde
i vid e sefay mudtidesatar
. hpesseara sepewe GERCITH S
ity by (avttess’ conrery: (adttes conmrarey:
5565l Adh 5565l Adh
YES
Rogamimgamdsd
2AAAN 55h 2AAAN 55h
Foganammadspee
(adtes carrmang: 55651y 80h 5555H 80h
5565l Adh
5565l Adh 5565l Adh
2AAAN 55h
2AAAN 55h 2AAAN 55h
55551 Adh
55651y 10h Sitar attes' 30h
Rayamattes pogyandia . A —— :
' Sda attes 30h '
| Stoattewzon |
T qiiod sta eaeanats |

* The system softw are should check the samis of DQ3 prior to and
ollow Ing each subsequent sector erase comm and to ensure comm and
com plktion . The device m ay not have accepted the command IfDQ 3 is
high on second sas chedk.
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Preliminary information AS29F080

-

DATA polling algorithm Toggle bit algorithm
|  Radbte(DAD-DY) .| Raibte(DD-DI)
d Adtes= VA d Adtess= it are

YES YES
Redlbyte(DAD-DY) Redlbyte(DAP-DCY)
Adtes= VA Adtes= dit cae
. v M
Jo2 4 Lne togd DoNe
2 2
N YES
AL AL

fwa = Byte address for programm Ing. VA = any of the secor
addresses w ithin the sectorbeing erased during Sector Frase. VA
= valid address equals any non-protected sector group address
during Chip Frase.

¥ DQ 7 rechecked even IfDQ5 = 1 because DQS and DQ 7 m &y not
change sim ultznecusy.

?DQ6 rechecked even IfDQS5 = 1 because DQ 6 m ay sop toggling
when DQ5 changesto 1.
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AS29F080

Temporary sector unprotect

Preliminary information

Parzm eter Sym bol Al gpeeds Uni
Vo rseand Blltm e pr 500 m in) ns
REET# sshup tim e or tem porary ssctor unprotect Kep 4 @ in) Us
Temporary sector unprotect waveform
= S —————————— 10V
. DR e Program /ersse comm and sequence _f| - oo Oorlsv
CE %
WE o = S_/
RY/BY S
DC electrical characteristics Vee = 5.0£0.5V
Param eter Sym bol. Testcondidions Min Max Unit
Thput bad cunent I: Vi = Ve © Ve, Ve = Vee max - 1 HA
29 Tput Ioad curnent In Vee = Ve max A9 = 125V 90 pa
O utput leskage current I, Vour = Vs © Vee: Vee = Vee Max 1 HA
O utput short cirauit current® s Voyp = 05V - 200 mA
Actve curent, mad @ 6MHZ T CE=Vy,0E= Vy - 30 mA
Adtve current, program /erase” L, ~ CE=Vy,OB= Vy - 50 mA
Stendby curtent (ITL) Iyt Vee = Voemax: CE= Vo, REET = Vi — 10 mA
Stendby curtent (TTL-Res=t) Ino Vee = Voemax: REET = Vo, - 200 pa
Stendby curent CM O'S) Ty ZC\C]:C 1C8M3A\j<’ CE= Vec+ 03V, RESEL 350 A
?gﬁ%pg:;gow n cment Iy,  REST= Vgt 03V - 5 LA
Tnput ow volage Vo, 05 08 v
Inputhigh volage Vo 20 Vee+ 05 v
Outputlow volage Vor L =58mA, Voo =Veeunw - 045 v
O utput high volage Vor1 Ta= 25mA, Vee=Veeun 24 - v
Voo by = A00UA, Voo = Vee Vee =04 ~ v
Low V¢ ock outvolzege Viko 238 42 v
TnputHV sslectwvolzge Vo 115 125 v

1 Notm orethan one outputtested sin ulanecusly. Duration ofthe short circuitm ustnotbe >1 second. Vo= 05V w as selected to avold testprobkm s
cansed by tester ground degradation . (This param eter is sam pled and not 100%  tested, but quaranteed by characterization )
2 The k¢ current listed Inclidesboth the DC operating currentand the frequency dependentcom ponent (@ 6 MH 2) . The frequency com ponenttypically

iskssthan 2mA/MHzw jihO_EatV]H.

3 T actvewhike program orermse operatonsare In progress.
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Preliminary information AS29F080
|
N

Maximum negative overshoot waveform
I20rs 208 20rsI

+08V
-0.5V

20V

Maximum positive overshoot waveform

V2.0V

Vot 0.5V
+20V

I20rs 208 20rsI

AC parameters: read cycle

FPEC o -55 =70 -90 =120 -150

Symbol Symbol — Param eter Min Mex|Min Mex|(Min Max|(Min Max|Mi Max|Unit
Haay e Read cycletim e 55 -1 70 - 920 - 1120 - |150 - ns
Gwov Bee Addressto outputdely - 55 - 70 - 920 - 120 - 150]| ns
Grov T Chip engblk to output - 55 - 70 - 920 - 120 - 150]| ns
Biov Br Outputenabk to output - 25 - 30 - 35 - 50 - 50| ns
oz Hr Chip enablk to outputH igh Z - 15 - 20 - 20 - 30 - 35 ns
Broz  Br O utputenabk to outputHigh Z - 15 - 20 - 20 - 30 - 35 ns
Brov  Bwm REFT high to output delay - 15| - 15| - 15| - 15| - 15| us

Key to switching waveforms

7777) Rising nput mNy Falling input U ndefined output/don’t care

Read waveform

e

Addresses sz2be

tACC

TorH

[ g — for —

Outputs High 7 Outputvald

RESET
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AS29F080

AC parameters — write cycle

Preliminary information

WE controlled

FDEC o -55 ~70 -80 120 =150
Symbol Symbol Param eter Min Max|Min Max|Min Max|Min Max|Min Max| Uni
Gav ¢ W rite cycle tin e 55 - 70 - 920 - | 120 - | 150 - ns
Bww 1, g Address sstup time 0 - 0 - 0 - 0 - 0 - ns
ty 1ax Gy Addresshod time 40 - 45 - 45 - 50 - 50 - ns
Svw o % Damsstuptime 25 - 30 - 45 - 50 - 50 - ns
tupx By Damholdtime 0 - 0 - 0 - 0 - 0 - ns
s Outputensablke sstup time 0 - 0 - 0 - 0 - 0 - ns
ot gogﬁztjjbdigfﬂi‘; 11w -] -]l -] -]10 -1 ns
SBrpy REET pin w to madm ode| - 20 - 20 - 20 - 20 - 20 s
e REET pulse 500 - | 500 - |[500 - |500 - |500 - ns
terwL terwL ie;;iereooverbm &b 0 - 0 - 0 - 0 - 0 - ns
S s CE sship tim e 0 - 0 - 0 - 0 - 0 - ns
S nmm T CEhodtime 0 - 0 - 0 - 0 - 0 - ns
B wn B p W rite pulse w idth 35 - 35 - 45 - 50 - 50 - ns
Sruwrn  Giem W rite pulse w idth high 20 - 20 - 20 - 20 - 20 - ns
SGuwn1 Spwpp PrgrEmmingtime 6 - 6 - 6 - 6 - 6 - s
wuwne Swuowno Erasstme 03 - 103 - 103 - 103 - 103 - =)
Write waveform WE controlled
3md bus cyck o
o — 55 —4 | DATA polling
Addresses :) 5555h Program address b
> |
- en— /l;_—\
c [\
— |‘—— tonw 1 Tors
= 1 \ T
— [T W W 11 org ———
WE — s — gy —>
«— by
— |‘—— Bs
Vss
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Preliminary information AS29F080

AC parameters—write cycle 2 CE controlled
EDEC g -55 =70 -30 -120 -150
Symbol  Symbol  Pawmmeter Min Max|Min Mex|Min Max|Mn Max|Min Max| Uni
Byay e W rite cycletim e 55 - 70 - 90 - 1120 - |150 - ns
B g Address sstup tim e 0 - 0 - 0 - 0 - 0 - ns
trax gy Addmesshold tim e 40 - |45 -4 - |50 -5 -| ns
Svmm % Damsstuptme 25 - 30 - 45 - 50 - 50 - ns
Bmpx By Damholdtime 0 - 0 - 0 - 0 - 0 - ns
s Outputenable sstup time 0 - 0 - 0 - 0 - 0 - ns
Outputenabl hold tim e: 0 _ 0 _ 0 _ 0 _ 0 _ ns
Read
om
Outputenaok hold tim e:
10 - 10 - 10 - 10 - 10 -

Toggle and data polling ns

Read recovertin e befo
fomm GEEL L oap vertmebeoe |5 | g~ | o - |lo -|o -] ns
Y 181, s WEstuptme 0 - 0 - 0 - 0 - 0 - ns
Smw S WEhodtme 0 - 0 - 0 - 0 - 0 - ns
Gy tep CE pulse w idth 3% -3 -1]45 -5 -5 - ns
Yarpr topn CE pulse w idth high 20 - 20 - 20 - 20 - 20 - ns
tyuwn1 Sowygr Prgmmmingtme 6 - 6 - 6 - 6 - 6 - s
Yawne Sagwge Emsstme 03 - 103 - |03 - 103 - 103 - oS!
Write waveform 2 CE controlled

TATAdling
Adtfeses ) 5555h Raganatfes Raganatfes
—
~— tWC —_—| f— tAg—b A
WE /
fg.ﬂ_, tCB—" le—
[0 . \
— o f— e—— twmrra2 ——
= \
—p f—— tu_l
[
DATA Aoh agan ™ )
—| s h—
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AS29F080 Preliminary information
|
A

Erase waveform % 16 mode only

= Twc —— sy
Addresses :) 5555h 2AAAh ( 5555h )( 5555h X 2AAAh )( Sector address )( )
- = Gy
°F B \
— k_fGHWL

= T Ty

- fes = o 10h forChip Erass
/ \ { \ [ \ [ \ [ \
Daa ARh 55h { 80h } { AAh ) { 55h ) { 30h }
el b=
RESET waveform
R |
RESET
RY/BY tReady (during nom al read operations)
&
RY/BY (during execution ofFm bedded A gortthm s) 7/ y
I 7 N
RY/BY waveform

e m [ Rishg edge of bW E signal
J— Program /erase
RY/BY i iopen—d; . * operation ’

DATA polling waveform
br

Torn

- «— Hr —

torn —

outputDo7 |} Output

DQ7 TputdDQ7  }
fWHWHL or2
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Preliminary information

S

AS29F080

Toggle bit waveform

= T

— opp —

WE

o \/ \/

DQ6 \

| I | |
%E-—b [ —

Erase and programming performance
Param eter M in Typical M et Unit
Sectorerase and verify-1 tim e (exclides 00h progran m Ing prior to erase) _ 10 - =c
Byte programm Ing tim e - 10 - s
Chip programm Ing tim e - 72 - =C

Erase/progran cyclkes

- - 10,000 cycles

Latchup tolerance

Param eter Min Max Unit
Thputvolzge w ith respectto Vg on A9, OF, and RESET pin -1 0 +130 v
Ihputvolege w ith respectto Vg on allDQ, addressand controlpins -10 Veetl0 V
Curent -100 +100 mA
Thelides allpins except Ve . Test conditions: Vee = 5.0V, oneph atatime.
AC test conditions
‘—_I_ Test condiion 170 -200 Unit
100pF* 1 Output oad 1 TTL gate
Ver Ihput rise and &lltm es 5 ns
*ncluding scope Ihputpule erels 0020 v
and jig capacitance
hputtim ng m easuram ent eference levwels 10 v
Outputtim ing m easuram ent reference levels 10
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AS29F080 Preliminary information

Recommended operating conditions

Parzm eter Sym bol Min Typ Max Unit
Vee +45 5.0 +55 v
Supply Vol v 0 0 0 v
s
Vo 20 - Veet 05 v
Inputvolage
v, -05 - 08 v

Absolute maximum ratings

Param etey Sy bol Min M ax Unit
hputvolage (putorDQ pin) Vo -20 +70 v
Tnputvolage A9 pin, OE, RESET) Vo -20 +130 v
Pow er supply voltege Vee 05 +55 v

O perating tem peratire Topr =55 +125 °C
Storage tam perature (plastc) Torg -65 +125 °C
Shott circuit output current Lyt - 200 mA

Stresses greater than those lised under AmdufeMadmum Rtingsm ay cause perm anent dam age 1o the device. This isa stress rating only and fanctional operation
ofthe device atthese orany other condifons cutside those ndicated In the operational sections of this specification isnot in pled . Exposure to dbsolutem ax—
Inum ratihg conditons for extended periodsm ay affect relisbility.

TSOP pin capacitance

Sym bol Param eter Test sshp Typ M ax Unit
Cy Thput capacitance V=0 6 75 jo
Cout O utput cgpaciance Vour=0 85 12 jo
Cuo Controlpin cgpaciance V=0 8 10 oF

SO pin capacitance

Sym bol Param elmr Test sstup Typ Max Unit
Cy Thput capacitance V=0 6 75 jo
Court O utput cepacitance Vouyr=0 85 12 oF
Cno Controlpin capacitance V=0 8 10 jo

Data retention
Param elz=r Tenp.(°C) M Unit

150° 10 years
125° 20 years

M hmum patem daz eention tin e
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Preliminary information AS29F080

Package dimensions

=.o = 40-pin TEOP
—: 38 g - -
E : = M In M ax
= 1= @m)  @m)
= H= = 120
= .
=H 40-pin TOP = c b 0120 0134
— i3 28 33
— 1 P g == c 030 035
—]1s 26 4
=h = d 1820 1860
—]18 23 =3
—] 1 2 = e 19 80 2020
—j 20 21 3
I | f 93 102
d
| | | | g 096 102
| < | | h 05
L ) i 005 0.15
{\ " a -
C
b
44-pin O
OO00O0O0O00O000O000000O00000000 — -
44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 _."'_ M jrl M ax
== om)  fum)
A - 300
0 H
e A, 010 -
A, 257 281
0—10°i b 035 030
- c 020 pical)
d 28 37 28 .63
i e 12 .47 1272
~k E 127 (ypica)
b E H, | 1574 1634
1 06 10
ASZ9F080 ordering codes
5Ens 70 ns 90 ns 128 ns 150 ns
Pakage \ AcessTine {comm erxizlonly) {com e ercial/ hdusral {oom m erciz)/ ndusrial) foom m ercial ndustzial) fcom m ercial/ industrial)
TP, 10x 20 mm AS2OF080-70TC AS29F080-90TC AS2OF080-120TC AS29F080-150TC
40pin AS2OF0B0-55TC AS2OF080-70TT AS29F080-90TT AS2OFO80-120TT AS29F080-150TT
0, 600 m ilw e, AP OO805 AS2OF080-705C AS29F080-90SC AS2OF080-1208C AS29F080-1508C
44pin AS2OF080-70ST AS29F080-90ST AS2OF080-120ST AS29F080-150ST
ASZ29F080 part numbering system
AS2Y X 080 —-XXX X X
F=15v . . Tam peratire range:
Flash EEPROM prefix = 3v Devioe num ber Addmess aomesstin e Package: T%?gy € = Comm exial: 0°C to 70°C
IL= 25V B I = hdustral: <40°C to 85°C
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Preliminary information

AS29F080 I
-
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