LASSEIIALUISsSLLA<SH AN<SAN

- (EPROM .PROGRAMMER BY COMPUTER)

uendef ' hem%ed  34.132161

wsein¥oni 193N 34.132166
uniiesHad Fowwel  34.132179

U%nguﬁﬁwuéﬁlﬁuﬁ’mm‘i\mmnﬁq.ﬁnmmwwﬁmjmﬂ%mmﬁqmmﬁnﬁﬁuﬁ’uﬁm%ﬁvﬁm
AT e TUTRETSAUUNAN
AT L ATPERN NI
Az IEINSINFEER S
st vaTulaiinszaan L nd@N LA eSO IeN Ui

finsfnu 2535

(-
<o
no
&y
o
~1



EPrPROM PROGRAMMER BY COMPUTER

REPRESENTED BY...

MR.LERDCHAI KODSUB 34.132161
MR.SUPPARAT  CHAROCENRUNG 34.132166
MR.AKRAPONG  JITMART © 34.132179

PROJECT ADVISOR...

MR .CHAKREE TEERAPARVISIT

THE PROJECT IS IN PARTIAL FULL FILLMENT OF THE COMPULSION
FOR THE BACHELOR OF INDUSTRIAL TECHNOLOGY IN TELECOMMUNICATIONS
MAJOR TELECOMMUNICATIONS
DEPARTMENT OF INDUSTRIAL TECHNOLCGY
FACULTY OF ENGINEERING
KING MONGKUT'S INSTITUTE OF TECHNOLCGY

ACADEMIC YEAR 1992

032587



wfm Aaantwud - wWinaunTi Hwsau

7’1uifaq%mm

R sEMBnn

WRgRINTRNEN

: u Rl arndrel  34.132161
wwndmi 133 34.132166 )

wHEATNIY Smmd 34.132179

e 303 Ymmedio

: qnmminmam'i'zﬁn AT LR TU AR IS ANUNAN

MAEN A ATAERTIN S TN AN SRS

AN R TUTEINT S8 AN thqmsmmsm‘h

fhsdéhun - 2535

ANEAAINTSNATENT FONU L ASUTREWSEIaN INAN m’hqmmwmﬂns:ﬁ'a

agﬁﬁ'lﬁxﬁzumﬁwuﬁ‘afhﬁ Hudnuniisnansdnen amdngrsnsinemfBaan

anpsn STuEnansdn
........................ AILARBE AN TNATERT
( )
AaenssanTAsIsca BN tinus
........................ LEWNSTHNNT
( )
...... nTSNNNT
( )
........................ NTINNT
( )
........................ AN
( )

¥ BannTwusaiifl 1 DuzasnsedenTsenany  soniiuLvAIuTRE-

caaninin Lﬁﬁamsmﬂnszi’n



wtatnantwur  ¥aasusunTN Swsan
‘smi'ag‘{ﬁﬂm Ny LAY navdvel 34.132161

wwdniml w3 34.132166

wedpswmy Saaney 34.132178

psflinmn  anesy dnd FraimAiAug
matdn IvATAgRRNIMTIN

fhasfawn 2535

1A%psLsunTIBwsantnn1dhanin tras qﬂm:mn‘ adRanin mas’mmuau

ATILUSUNSIEWTEN  INTATLSUNSIIAVANY (uaY
Wapntwus 1l fulam i iedag AsunnEwTariasaEliagaaddiu dunsa i

fam ey HARDWARE 1Mtnpufine  nnTRBuLAad (Hd uvedngin use duzadninaag

N3 m%‘umuﬁma #n SOFTWARE Lﬁu‘msunsmwamﬂsmﬂunm HARDWARE



TQESIé TI%LE EFROM PRéGRAMMER BY COMPUTER
THESLS EDITOR MR.LERDCHAI KODSuUB 34.132161
MR.SUPPARAT CHARCENRIUNG 34. 13214656
MR .. AKRAPONG JITMART 34.132179
PROJECT ADVISOR MR.CHAKREE TEEKAPAKVISIT
DEPARTMENT OF INDUSTRIAL TECHNOLOGY

ACADEMIC YEAR 1992

This thesis is presents about EPROM program instrument. The
objective of project intents to program various number of EPROM that
varies in the market.

This thesis is devide in two part, the first is concern about
hardware or the interface card that design for operating on persocnal
computer and the second is about the program that use to control fhe

operate of EFPROM ptrogram.



NIy

i 1 anwiiifsniueenfinieed. ... ... e

IBM PC flunmsiuteasiug. .. ..... e e
o
AT RR0M VS XT &880, ... oeiieen. ... e,
N¥nnEny (Expasion).....ceeuvnee.. Ceese o
Buinadel (Interrupts)........ Ny

DMA (Direct Memory AccesSS)....ceveenns <O\ .
SHRE L FNTRIANOEN 9 UUNEDR. . ...

X AR ey AT IV el
fuaduiendHel. ... N\ ¢ . ¥ 7. . h
ﬁmmﬁmﬁﬂﬂﬂuﬁuqunﬂﬁ EMAL T (7 (o, L3N -
AR 9 L ... BN g AT . dene. P
ﬁmmﬂmﬁﬁﬁﬁ%ﬁd Wait States......... 00,
T Ve a1 Ve — e N & P ¢ 4
LAUNNLARN (Timing Diagrams)..o..eeeeeeenn..
NSRSINENUETe (Wait States)..............
NYFAEN IC 82552 .. iii ittt
WRNANSHTILLAS IC 8255R. . v v e eeennennnns,
MUYUAAN 8255A ...ttt
NANDBY PCRT vvittiinriineintennennnsnnens

B255A MU EPROM vt vietnnnneneennennnnnnnan



UM 2 MANNTTIMNUIBNINTTAN 9 . oviiniinneeen.n. 30

MY IUREAAT S UIE. .eeee 30
MANITWIUNTN. et i it it in e vee. 30
NI INITWSUNTN . oo e et it i en e i .. 30
WITAPBUL B IWR. ... ... R N T 32
i 3 LT T 120,13 TS 34
NMSYAREUNWAURULDY HARDWARE ....... o - AN\ 34
NMNVARBLNUURIUIAN SOFTWARE . ..vvvnvnnn. .. 35
ﬁﬁnumﬁnﬂ$TUﬁunﬁuﬁmwaﬁm........ ....... T 35
HRUUTITR 20 21 v W/ (oo« \ [ 57525 28) Le o 36
MANUIN

NMAWUAN N. ERASABLE PROGRAMMABLFE, READ-ONLY MEMORY
ANAWUIN 9. ELECTRICALLY EPROM

INANUNN A, FLOWCHART

APWUIN N, 2CB

AAWNUIN 9. SUsUNSy



aaanTIlsEAa

Yo undaiivi 15ta§q§dan1ﬂﬁasﬁ Hasanlduaaudon
ot duagnafiann 0.4n3 %wnwné%ﬁué i 1 370 uTEN ETT. ot
iou y Fonsalidunsinuasiiom uaevauangmtﬁuaéweéoﬁwnfu
éﬁﬁaaﬁuﬁﬂ?@qwﬁuuéaﬁpﬁ ﬁoniﬂuuﬁtﬁaLﬂutﬁﬂfﬁuﬁiﬁussqmqnﬁwu

v
Jsy0vauAMNY O TonAunlg



B

AEFULNNTIUSUNGN EPROM R BHIENREBATT  TminITIUT
WNTRNG LAY WEEANaEiM  anTdREames  EPRON rines (fuiumd fendunesda
aAvsdnBITANAY fea:WﬁﬂﬁLﬁﬂﬂmuﬁﬁqouﬁnaﬁufhnﬂsiusunsu wnsInemIesnng
USRI Vpp WUNISIUSUNSH wﬁaqahnﬁﬁonﬁhﬁiﬂsaqﬁuﬁghuﬁ

1u1un1uﬁt§auiﬁﬁduqunauﬁ1Lﬂﬂ% (a5 (Ren Led TLSUATUREAILAN

Wi FDyR(DATA) URTAYUMNII(ADDRESS) aananife SET 82554 (Famumummiimia
1779 EPROM  PReflunissusunsa  SUSUnsamsynas SET usfiuiwings Wi
EPROM unaﬂﬁqﬂnﬂﬁgﬂihﬂuﬁﬂﬁhqnﬁa:ﬁsLau WeuAaYinfasnaseuiy EPROM

asas1s Asnsn1tanuiasIsnullatnadsany



uvin 1

m__’ur{ﬁ"rm i URsn Laey

1 IBN PC Mn1sBuiaas ing

“uikqiiu AT LARTRITIRNOARIBEIINN fTnsuiganudu
atandaT e N T ArALenans e swh 7 W iy ansm
B v istnaummuns  viansvguizan a8 A Uauuituang 2
il i’m:ﬁqm&aﬁ‘lﬁmmamqswm'm A1 fui  BasmaTewinag o use
ABNRN ARSI WA NT B T eEnadmeeiefu iy snudfn e thnan
(fouae  (Light Pen) (dudu qmsdtmﬁqzﬁaﬁuaauﬁqtﬂas’ G TRLY
n'\‘sﬁﬂﬁaﬁtﬂummgmﬁﬁumﬂ’ﬁuag'ﬁﬂu fn mmyums%amsuwaqmu (RS-
232)  usznes untsfhensuinmunu (GPIR) ﬁ'ﬂmﬂunzﬁ’mﬂmmmutﬁmﬁuﬁ
L‘i-‘cam'li’tqmsaﬁummsmi(qﬁu‘lﬁaﬁﬁan%ﬁamm WILame Llansaa Wi 1ASnatia -
andvany ndu  fadu ﬂam‘hma‘s"u'r'haztﬂum%"ms;u'lﬂﬁmu Aureiain

snsoazliguasd vt sauiiuunasnded ulauiufing

whpHN TSR RS e e EseofifasyRating oty wdinw
Rl tsesuuzuans e (nnsBuiead ins)iy IBM PC nsgLnsa 1/0
FHaInshntataunsafussikeas IBM PC %anas L?ianhaqm‘smﬂﬁmaﬁm:m
frmasnmainined 1 Tunns adiaanasansatunsiaranse s s rBmwn s

rumasanhsal 1/0 Friandiiscinidfitu

1.1 AT &R VS XT fan
tilassn AT A CPU e 80288 Faiffu CPU munm 16 Tn umed
afnikmunn 16 T wmee® XT ¥ CPU wund 8088 Hatiu 16 ThiTun Ba T

AsusTnsamE w18 Tn uhndTel fuoud 8 D L



~
o~ e

ﬂquunﬂsﬁhnﬂswﬁHQﬁhibganuﬂﬂ 16 in Fafaan1svmrasads ATaRe
8 i sz iuissinniimas X7 (Buuiannpaseiniianag AT
muuuedhmn AT sxficfanay 2 10n A sfordu useafanun %
foarasinuundana uazaumanassdpnauudion Lviiaudy XT dumn
fftumaﬁméuuﬂﬁmé’uﬁtﬁmztﬂu#umaﬁ‘:b'iwimmzw AT Wt Usenaudy 1B

yeafau 8 fin uan iasaflifdiwndn 4 In uR adEANMAILANLEBUIN XT

nALRT SN IaINTAR L U IuRanTas XT [eafeiimes AT ure

v
&~

(e ndpnsuusfansiumisnsatudiy  Aadu ansRduu XT wmn1n
funsousnigiiiy. AT SasirrituaRansn adn91sinn s REABIaniaa
fasnnsfudediayemasnndaiiufay InsnsA T IUANTYRAURE AT 9215040
X7 #afu 1Founndtas XT Wiy AT A1Sumed AT aneesERal ud
Fnsranurasnn TR A s fasiimineaaen v@a ansvh DMA 1SR

uBupasuiiudinsnsSudafayenaaiiu

1.2 andAnuy  (Expasion Cards)
guﬁ 1 USAINIUNAZAINISATHNILHIR WY XT ua:guﬁ 2 uang
INATBINTABEBIEWEL AT shunaumaanishory XT U8 Lnadid i
wak 1 IR0 W u i %aﬁstw:1ﬁauﬂ1ﬂ1ﬂﬁﬂiu AT ?¢
P (Radfondfunad  AT) tﬁuus:ﬁagﬂugLnaﬂqnuﬁﬂnaanﬁéhﬁaﬁﬂuuugu

ianﬁéhuuuﬁﬁuuﬂﬁﬁU1aaﬁﬁuLﬂﬁ%tﬂdﬁﬂﬂﬂuﬁﬂgﬁnﬁﬁﬁaﬂ !



.
|
u .
- d
fuqunial € swnennun 2
£ .
2
a
e |
mistnsTiasoirRsiigo .

(<]
, TS Cr .
laglfdundmsui.

T

1 1 SmeraeniRaynunasiu XT

N 13.2 W2 ,
H 2 |
| 5 s & .
T
]
]
; wugUnIt
=z g o |
€ | — —
= = N~ = =
c ! z k- = H .
c ¢ R
= -4 = x 2 LT wI,
P R 2 ‘
L] .: e e e
1 E > = F3 "
- S z
fieos 2 s
:

- - .2
vuasluzue umicURouiadié o ‘T‘ .

N
R ” Vi b.n‘n‘ &t
wdnrfuat w“““;}“n‘:al‘_" vedurios

saununsIawd |
1 &
. v 41 W2 -
' o @
108

gxﬁx 2 gxﬁwummﬂnmm‘a‘ﬂnm&iu AT



v

cfanudszduuy buashilssasiadu 0.8 th AtuaumunTaIuEunTA
‘i'zz\n‘/':nﬁ'zqmsrﬁamfﬁ Budt aremileda Technical Reference #83 IBM -
uu::u*r‘nmmuu’mamaiun’ﬁ'ﬂsws‘;nqmsn‘muuolums‘ﬂ‘ulm‘s fiu 12,7 NUaRiNAS
W 0.5 Th

2

Autnegpaan shrsnserratiiniu iy Tdwedisui 3 dnnsh
axufiaauLiin ma‘:’ﬁi’tﬂ’ﬁaﬁ’uqmsnhﬂuuan Fazdnsnau i trasthrriiusu Lwdndl
tdu  vAuinadnish wWia andR RS-232 dauilinaYaseuus@en 1SiAdToanudY
m?m’us{uﬁa;iﬁ’ﬁwﬁanmﬁ”: 1A% FsediaumbinnssBonann Aoy (e ey
Ansaudn  wduinBntieeuin® BuiEinnasfrouitin nasuas wlufy  uAdusdy
ms’n%uﬁﬁaﬁmmmﬁnzﬂmﬂ (U AdREs e IR RN Tuda ey
Wl R 3 warsaunn LU d s maausy ivdn il

AshzEEywing L uau i LABTA AR 1oe:TiSon Tunou 1 iin Lragia
B S BenTaosuseudBon fvtiiusRons Buela umsva At un1SR
Fasaefu mﬂwmumﬁM"m"uﬁ"mﬁmd‘m:qumq R WRNIWARTY used
ssndy  ud Ferasentin Sandainduin Bufpanan Linnansantay gt §
fprufe  pnBnodeunisiuras ininusBaniita  nashindacdng iy

PCB uuueaaniinidie Brigassimunam dnivwiasionas  udis it idsay

Wiy PCB  saavih ymidiusauilin trasiod i Burudlan us (Rusgyaaund



wflbudimeu il inasiaanashion Ausmetugufl 4 sevaaunafugunsel
I 31 1&u (A1-A31) & Ausensniiusedtuntedidufiusauin ey
mumumaumﬁ'mmq% (B1-B31) vmanyiasdwnadfrugunsal  udifu
;EWu Ay Aseeefugnsd. Sastiiunasmefugunsdaggon i
I ung stEsnIsEwingaevaauaIL? LasauLin tnas Wilscesa LN
0.1 T AseUmEEAITEYBIUAIT I AuaENINR NS LamauTn thadHamn (g
Ve (T i uuiunaasiiaan sBu e g AN (UG EYEIUAITAIUHY
WTHRINBULREY e Bt Ruudhuee (Rundu Aafuumassnefitugun s
2P wEmEf g AU IR RBIINTRYNLAY AN
FERAUASHIUNSITY udhavasuasvdargtn sl dsang whinding

Wi 3uSay ’J%ﬁazﬁ'zsaﬂmmgomn AUATTYUHUIIAS TN 891995 TU LABT LRERY

AN

'Y -
ATUNAY

&g 0.75 U3

ussrinduguniel b oy 4y
—] (7% ET. ]
. oasticzshs To.atr0.28s
o - !
17 i 0.7 fi2
yuiad ofs @
voswmmia ﬁ

153 W) 0.3%7 0.4u3

-~ 4
WRIANNNINGI
VEAMOUNBIUKI AL/BE

aurndpaiumia

funaa 3 . .
wousssInduqiing S

fuaise

Tous &
X

4 3 memeaudu LR eI TR



unlilsusersanmeauie
tavsiwasiiia luyvuseinm

- 4 g wa 4 .
lusgsdmeazinglminunyisouss . - .
Inuizniawr nve s

T asiunewiineg! f—1u AT fwqung e
H >, 2 e - - & H z
whinnmbua it Lidosldiauity, svrdmasiine  nswdinaod FLarwyeinaidmes fivie
T

n3laavndninindngunid riseadiiom

Tounsdy RARINIRNYIN ¢
. o e s s s

wiungwinaofrrrifith row windumic .

®oMiIAS un1zEz WIIIn I uoUmosuk ke nihe 0.1 3

i 4 Swemaawiu PCB ummaudin inasnasnrirmuauae
N3 RUMHNS

asagugLnsa 1/0 ?‘w’ma@ﬁ’u IBM PC wnszvvwiiunash IAENTS
{hamuaﬂmsmaams‘ﬂﬁmiﬁuﬁangiﬂﬁme Hatiu m‘sﬁnz‘lﬂ’muﬁamuau
qmsaims‘nﬁ FeniufinsdinntieiBnrsammash W IBK PC wafhuewming
AMNINRTUENIMAUTAY L ARD A faurinnsaefisscddanansnuan tasai
wlauffinw  uAtanaEunsE iuitiRiunsAuss (HyudayesAtfuiias
ANaAY ﬁqSunﬂ‘sﬁﬂﬁaﬁum%ﬂ’i’mim&uunmqmnaanmnmfia‘i«“lﬁﬁﬂﬁaﬁmﬂ'zu
ATIRYD IN umz  OUT ﬁ"zutmﬁmﬂ”ﬂuaﬂLﬂsmaanﬂfmm'\mﬁ URSUDA LASH
109%aTA I/0 Fusnaanandu u IBM PC ANT3A1aR LATREAIMINEAIIMNR ISR

WWANTIFA 1 uKEms9f 2 uaRINITIRIER LASRTDIMETA 1/0

Block 0 | OO000-OFFFF | RAM ¢ 64K

Block ! 10000-1FFFF | RAM to 122X

Block 2 | 20000-2FFFF | RAM to 192K

Block 3 | 30000-3FFFF | RAM to 256K

Black 4 | 400004FFFF | RAM 10 320K

Block $ | S0000-SFFFF | RAM 0 384K

Block 6 | GOOOO-SFFFF | RAM to 448X

Block 7 | 70000-7FFFF | RAM to 312K

Block 8§ | 80000-8FFFF | RAM to 576K
"Block 9 | 90000-9FFFF | RAM 10 640K
" Block A | AOOOO-AFFFT | Extended video memory
Block B BOOOO-BFFFF | Standard video memory
Block C | COOQO-CFFFF | BIOS extension (cg EGA)
Block D | DOOOO-DFFFF | Other use
Block E | EOOOO-EFFFF | Other use
Block F | FOOOO-FFFFF | BIOS EPROM

ﬁ'ﬁ'}dﬁ 1 u@AnsiAuan LRTFIAIWMITMAT IR IBM



7

N5 LR LATRIBIMNEA N REien LATvn 20 WY Bp AC-
A18 usu XT (8088) urtusu AT (80286) 1fuaniAsy 24 & Ah A0-A19
use - A20-A23 nsduenAsAmIMASAEWIL  CPU 1uad 8088 ust 80286
fuNsadedia 84K wash usinu IBM PC ﬁil‘lu'f‘u AT use XT aanuuuifd
upALASHI 10 duuhidu fa A0-A9 Aafuetwnwatrussiueuuiavenil
Hautkaan i 2 adu Ba ndnedriiuan Lasdayulae OOOH-OFFH <x#au
LU LuLBSARwS LW mash vt 1oy 8258 (Interrupt Controller),
8237 (DMA Controller), 8253 (Timer & Counter) uﬂ:ﬂéﬁ%ﬁdaﬂtﬂﬁﬂaﬁ

Mn9 100H-3FFH =189wAtnshasnde 9 7 dnuson

RNANTWH 2 Fuiiuea Lassasadngniineen (futaatiay 9 %
znwuntiIWdiLansal I/0 awzadne Auszmag Lﬁw‘lﬁ‘lﬂ’muqmsnﬁ’u
LSRN OUILEA LATRTaINDSANE TN I iy Arsriimas (s uiEnd
WEHAA  (Joystick) 1T nunsalieunasaiudag 200H-20FH 18 uAatnaish
mams‘tﬁan'lﬂ’qﬁums%‘?"mi‘tﬁ'qnn‘mumﬁ"ﬁ'ﬁ'uqmsaﬁ'm:ﬁn'h mqﬁ’qm‘m?ﬁ"‘lﬂ’
sinuvashifiansandidn rannedafu A A iRnt I LT Ben

N1SASARILDA Lﬂ‘smaqqm‘saf WD 19958uLART L v L5 adnafu
1.3 Buiras$mi (Interrupts)

nnsBuinasiwiu CPU wund 8088 use 80286 uinann ity 2 #tin #a
NMI (Non-Maskable Interrupts) WSt INT (Maskable Interrupt) s
Sl IBM PC NMI qnfunns ifnerudanenaaanisdidetays taunns 1ind
w3t (wn3fDn & tayadin 9 FlunsnsespuEayRTiEuaaN A NINY
aaaiifianaavEatl)y S mumnudianenn  CRU wgnBuinpTiwilii NMI fiu
URAITDANIN “Parity Check Error” UMIMYAAITVIMINUAUR (Halt) u

BnnstefioTvmadifia NMI WR%a e cpy Wina I/0 CHCR ndRan



8

nNsBuinaTSAlLY  Maskable fRnu 256 (niend (10 eS|

Bouon LATRZFuBITUSUAS Ay (Interrupt Service Routine) Tr"lgnnszm
Fa ¥ nTBurading)  wennuamn 256 1needtl e udetandund
Buinasdwi  (BIOS Call), Sunodulnasdwifinenda CPU 1a9dy Ldu
nsnsAwAuy  (Divide By  Zero), AsiREANE Rt LTUTUN SIETh
(Single Step) usr gTAUTRUIRATIW  SwiuEnTALTRU LAY Swiinaen
EARFILA I Sy XT WNW 8 efu use 15 Tefivtugu AT
ATNT 4 uanIEnTALTAU LTSN IBY PC ButrasIWALNITEAIREgn i
WWuLESA 1du BulensSwisedu 0 (Hudu shuﬁmﬁmzqmﬂ’ﬁﬂams'ﬂnmuﬁm !

LAy ﬁ"zmuquﬁﬂﬂ' (Floppy & Hard Disk Controller)

W IBM PC nSzavtd@nsaushiulaaswilliy Masksble (57uRM 15y
fina AN 10 Lrad iws i1 8259 (Interrupt Controller) <t Hufdanngiae
viR LT ReuARRRNam IS LABS S umesBanine  (Faswas LBuATag

é&umzutnm{qunM'ﬁa wihffanaiy)

TmdieFiaonTeanuNgeTiulnasineiy IBH PC vnmsned 3
sz iuinduinadiwimssiugnaua it vdumnsiidezatng uABussurus
nslfqnsdutn s einsoun By tresamissRufsn T i uBinns
ﬁﬂﬁ’wﬂs’ﬂummuﬂ,ﬂf}ma (Secondary Printer Port) agl;lum%"miu AT
LN udu LRSS LA 5 uﬁamﬁxriﬁmunm?qnnszmLfia‘lﬁé’u
AT8uLnas4wH  (Interrupt Service Routine) 3=fnd fuutudy o150
1R s ngunsdifini TunaasBuinad inszas 197 TRENS 1RHUA AR LASR
1895USUNSaelond Wiuaguian wastiy  wSusn (s SruRunnsTsunTaiasi

;2
I RE FNTL ATtV



Rrl Btig
130-38F
190-)93
A0 IAF
380-18F
3Co-3CF
IDG-I0F
3P0IFY

AWk 2 usgansiismasredmu IBM

Finod dish

Carnes adaprer
Expannoa unit

2nd parailel prinver pony
Ahernate EGA

2nd renal pont

- GPIB @

Dats Amuisition (0)
Protoryse card

Fizxed cuk

PC Network

51 paraliel prinier port
SCLC.2n2 Bisynshrozows
Qunea

IFLIFF

L
bond | Hordwere larvept | Proceser Pemcrion
Soat Lowd [y,
by
K AT IW"-M Ol
=0 - T outa ©
mor » Kerboerd
' “ Kamrved (ne Ot 2 ou AT)
m ~ | Renitios sk
4 ﬂg n 3% Radrecnd w0 QY
A =Qle n Sanurved
% Qi n | Pe—
4 Qe * Rewred - .
mon k] Co-preomess
4 mQN » Nard dak cvmroter
4 mots n [ Y—
AN '™ Serat pary 1
‘. Qe o Sartl pany t
¢ 7| maos © Hard €t Grimenr 1 0a AT).
;7| s ot Piogyy @ut contreder
(2| o o Princer port §

AR 3 uanan s iREfuaTiu e iwii IBM

032587



10

1.4 DMA (Direct Memory Access)
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3.2 ﬁurrﬁ%ﬁkanu 8255a

CS Active " Low " v 8255A Aawat CPU Y

1

RD Active " Low " svaviiayawnwsihiuiaelii cpu

WR Active " Low " MW CPU dwnsnaviiayaniu 8255a il
punsineuandu 9 1fiannsi Budaya
- R , Ap Afwumsifanatumioeey INPUT PORT  URY

OUTPUT PORT Bl 3 PORT #n PORT A , PORT B , PORT C

RESET Active " High " 9¥vYn1\S CLEAR REGISTER , PORT
WRY SET INPUT MODE
~- Ve WS 5 v

- GND Ground

3.3 NQNDAY PORT UREANHULNTUNAN PORT 6N «

3.3.1 NaNEaN PORT § 2 ndufia GROUP A , GROUP B
- GROUP A ¥Usv¥nauéiag PORT A , PORT C upper (Pog~Paq)

=~ GROUP B ¥L58NALAY PORT B , PORT C lower(Pco~Pc3)
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Erasable Programmable Read-Only Memory
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AW, Waduunideafy faeudaldfe drain 28 row line QN ground
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MC54/74HCT373

Product Preview

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT
LATCH (WITH LSTTL-COMPATIBLE INPUTS)

The HCT373 may be used as a level converter for interfacing LSTTL
to High-Speed CMOS. The inputs of HCT devices are compatibie with
both LSTTL and CMOS cutput voltage ievels.

The HCT373 is identical in pinout to the LS373. The latch adpeadrs
transparent to data {1 e . the outputs change asynchronousiyl ~hen
Latch Enable is high. When Latch Enable goes low. data maeiiv) the
selup ume becomes latched

The Output Enable does not aliect the state ol the latch, but when
Qutput Enable is high,. all outputs are forced to the high impedance
state. Data may thuc be latched even when the device 1S nol Serecled,

Compatible with LSTTL Qutputs — No Pullup Resistor Required
Active Pullup on Each Device lnput

Low Power Consumption Characteristic of CMOS Dewices
Output Drive Capability: 15 LSTTL Loads Minimum

Operating Voltage Range: 4.5 t0 5.5 Voits

Low Quiescent Current Characteristic of CMOS Devices -
Diode Protection on All Inputs

HIGH-PERFORMANCE
CMOS

LOW POWER COMPLEMENTARY MOS
SILICON-GATE
OCTAL 3-STATE NONINVERTING
D-TYPE TRANSPARENT LATCH
(WITH LSTTL-COMPATIBLE INPUTS)

J

BLOCK DIAGRAM

C 3 2 3
[20] Qo
4 S
O1— —Qt
7 ]
02— =02
03 8 9
. o 13 12 a3 ) Nonmverting
nouts | pg e b 04 Qutputs
14 15
05— ——05
17 16
] b 06
13 19
L 07 ar /
1 [
Latch Enatse
! .
Ouiput Enatate-

D

LR [/ 3 e)

»
’
J SUFFIX o
CERAMIC PACKAGE !
CASE TX N SUFFIX
PLASTIC PACKAGE
CASE 738
ORDERING INFORMATION
54 Senes. ~55°C 1o +125°C
MCS54HCTXXXJ (Ceramc Package Only)
74 Senes - 40°C 10 +85°C
MC74RCTXXXN (Plastc Package)
MCT74HCTXXXJ iCeramuc Package}
PIN ASSIGNMENT
Output Enadke(jt
[».74 b4
ool
D1(ja
ords
oz(s
o2Q7
03Qs
03()s
GNO 10
e
FUNCTION TABLE
Output | Latch
Enable | Enable o} Q.
v 7 .. H
t 1} 1 L
no
t H » change
H X Y Z

A =gontcare
£ = high inpetanc e




LINEAR TYPES TL497AM, TL497Al, TL497AC
INTEGRATED CIRCUITS SWITCHING VOLTAGE REGULATORS

02225, JUNE 1976 —REVISEDC SEPTEMBER 1983

e All Monolithic TL497AM . .. J
TLE9TAL TL4ST7AC ... J ORN

e High Efficiency ... 60% or Greater DUALIN.LINE PACKAGE

. butput Current ... 500 mA (TOP VIEW)

e Input Current Limit Protection come INPUT [ U] vee

¢ TTL Compartle i e commt 0 20 Sone s
e Adjustable Output Voltage SUBSTRATE (4 1{] sAsg!?

¢ Input Regulation...0.2% Typ CATH%:Q E: ‘:% Sg" out

o OQutput Regulation ... 0.4% Typ ANODE (T}7 8{] EMIT OUT

e Soft Start-up Capability

NC -« No »nterna connaction

! The Base pin 12111 ana Base Drive pen 18 12) are used tor Osvice testing
only They are not normally used w Cicunt apphications of the device.

description

Tha TLC497A incorporates on a single monolithie chip ail the active functions required in the construction of a switching
voltage regulator. it can also be used as the control element to drive 2xternal gomponents for high-power-output
apohcations. The TL497A was designed for ease of use in step-up, step-down, or voltage inversion applicaticns requiring
high efficiency.

The TL497A is a fixed-on-time variable-frequency switching voitage regulator contro! circuit. The on-time is
programmed by a single external capacitor connected between the frequency control pin and ground. This capacitor,
Cr. is charged by an internal constantcusrent generator 10 a predetermined threshold. The charging current arﬁ the
threshold vary proportionally with VCr, thus the one time remains constant over the specified range of input \l'oltage
{5 10 12 voits). Typical on-times for various values of Tt are as follows:

TIMING CAPACITOR, CT{pF) [ 2007 250 350 400500 750 | 1000 [ 1500 | 2000
ON.TIME {us) Jogr | 19y 22 26| 32| a4 s6 go! 120 | 180

T,

Tha output voltage is controlled by an external resistor ladder network (R1 and R2 in Figures 1, 2, and 3) that provides
a feedback voltage to the comparator, input. This feedback voitage is compared to the reference voltage of 1:2 volts
trefative 10 the substrate pin) by the high-gain comparator. When the output voltage decays below the value required to
mawntain 1,2 V at the comparator input, the comparator enables the oscittator circuit, which cnarges and discharges CT
as described above, The internal pass transistor is driven on during the charging of CT. The internal transistor may be
used directly for switching currents up to S00 milliamperes. 1t collector and emitter are uncommitted and it is current
drven to allow operation from the positive supply voltage or ground. An internal Schottky diode maiched to the
current characteristics of the internal transistor is also available for blocking or commutating purposes. The TL497A
also has on-chip current-limit circuitry that senses the peak currents in the switching regulator and protects the inductor
against saturation and the pass transistor against oversiress. THe CUFTENT Himit is adjustabie and is programmed-by-a-
single sense resistor, R(y, connected between pin 13 and pin 13. The current-limit circuitry is activated when 0.7 volt
15 developed across RC. External gating is provided by the inhibit inout. When the inhibit input is high, the output is
turned off.

Simpticity of design is a primary feature of the TLA97A. With only six external components (three resistors, two
capacitors, and one inductor}, the TL4G7A will operate in numercus voltage conversion applications (step.up, step-
down, invert) with as much as 85% of the source power delivered 10 the lcad. The TL497A replaces the TL4A97 in all
apphications.

The TLA97AM 15 charactenized for operation over the full military temperature range of ~55°C to 125°C, the TL497A!
< maractecszed for operation trom ~25°C to 85°C, and the TL497AC 'rom 0°C to 70°C.



TYPES TL497AM, TL437Al, TL497AC
SWITCHING VOLTAGE REGULATORS

functionat block diagram

1t .
. sase 1
1
aase orive 12
(131 | CURRENT
CUR LIM SENS LMt
SENSE oscit.
- LATOR
FREQ CONT J
invnger 12 J
. -} {10)
COMP INPUT ——— COL OuT
14)
SUBSTRATE ‘R:: —J/ (8) EMIT OUT
CATHODE 18! % N anooE

tThe Base pin (411 and Base Orive pn (8 12} are usaed for device testing only. They are not normaity used n cicuit applicanons of The device.

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Input voliage, Voo fsee Note 1 . . . . . . . . . . . , v X 15v
Outputvoltage.....‘...........................35v
Comparator input voltag .. 5V
Iohibitinputvoltage | . . . . . oL oo oo L L e . . 5v
Diodereversevoltage . . . . . . . . . . . . .. .. .. 35V
Powerswitcheurrent . . . . . . . . ... 0L . . 750 ma
Diodeforwardq:rrem...............‘.......... - 750 mA
Continuous total dissipation at {or below) 25°C frec-air temperature fsse Note 2 . . . . . . . . . . 1000 mW
Operating free-air temperature range: TLAS7AM . . . . . . . . . . . . . . . . . .. . -55°Cto126°C

TWI7AL . oL L L L L L. L L. .. ... . -25°Cte88°C

Jeagracpm ", f AL ). C_ ). . . S . 0°Cro70]C
Storage temperaturerange . . . . . . . . .. .. .. .. .. ... ... _65C1o 180%C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: Jpackage . . . . . . . ... . . 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package N ¥ - . . . . 260°C

NOTES: 1. AL voltage values exceot ~ode VOTIPES are with re3pECt 10 NETWOrk Qround terminal
2. Above 28°C free-an temoerature, cerate tha N package at the rate 0! 9 2 M7 *C Above 41°C lree av temperature deeate the J Fasy-mountes
package at the rate of 8.2 W/ *C. Above 59°C frae-air tsmpevatce, derate the J shioy-mounted package st the rate of 11.0 mwW/°C. In the

4 ga_ﬁnqc. TL4374AM chips are sliay mounted, TLAST4AC chios ery Qlass mounted.

recommended operating conditions

MIN MAX  UNIT

Inputvoltage, V| . . . . . ., .. ... ... .. . 45 12 v
Output voltage: step-up configuration {see Figure 1) - .. .. .. . Vye2. 30 \"
' step-down configuration (see Figure 2) . . . e Viet V-1 v

inverting regulator (see Figure3) . . . . . e .. .. =Veet -25 v
Power switch current . . . . C e e e e e e e e e . 500 mA

Diode forward current P .. . . 500 mA



TYPES TL437AM, TL497Al, TL497AC
SWITCHING VOLTAGE REGULATORS

electrical characteristics at specified free-air temperature, V{ = 6 V {unless otherwise noted)

PARAMETER TEST CONDITIONS! TLAB7AM. TL 49741 TLA9TAC UNIT
MIN _ TYPL MAX | MIN  TYP! MAX
High-level inhibit inout voitage 25 C 2.5 25 : v
Low-level inhtbit input voitage 25 C 0.8 0.8 v
High-ievel inhibit input current | Vi * 5V Full range 0.8 15 0.8 151 mA
Lawwlevel inhiditinput current | Vi) =0V Full range S 20 5 10 HA
Comparator relerence voltage Vis45V o6V Fulleange | 1,94 120 1.26 | 1.08 1.20 1.32 v
Comparator input bias current V,* 6.V A Fult range 40 100 40 100 nA
: Swetch on-state voltage Vi*4S5V Hg : x ::: Fu‘:?';‘w =04 1 4 1: 0313 008:3» .V
‘
Switch olfstate current | Vi=dyvV, VYprlv Fu?lJucnge - 10 %- 10 2052 uh
Cusrent-hmit sense voltage . 4 6V 25 ¢ 045 "7 1045 1 v
g 10mA F ult range 075 095 | 0.7 Q.85
Dicde lorward voltage 1 « 100mA Full 1arvge 09 11 0.9 1 v
0 + 500 mA / " [Fultrange 133 175 1 1.33 155
i + 500 uA Full range 30 i
Diode reverse voltage | ,g s 200 uA // Full range % 30 v
On-s1a1e supply current ! / 23) € N Lt i 14 mA
| L Fulf range 16 15
Cti-state supply current l / Fu‘f?'fm 5 : L 1(9) mA

TFull range tor TL&97AM . S5°C 10 1757C, far TLABTAIIs 25°C 10 85°C. anus %0 TLE97AC 1 0°C 10 20°C.
LAl tvorcst values are at T 4 » 25°C.



TYPES TL4S7AM, 'I:L497A|. TL497AC,
SWITCHING VOLTAGE REGULATORS

TYPICAL APPLICATION DATA

DESIGN EQUATIONS

Vo
< tpy 21 .
PR 210 max i

Vi
o L {uH) = — tonlus)
™ on

ew

Choose L (50 to 500 uR), catculate
ton (25 1o 15C ps)

BASIC CONFIGURATION e CripFi ¥ 12 19nlus)

{ipg < SO0 mA} . e

ﬂo.}.ﬂ o ~ \\.l e R1={vp 121k}
i

NZZ R 05y |

— et o=} + RCy CH

~—~a 7 ¥ . U3

4 .

t

f LI
. Vo Ko
Ce (uF) = tonlus)

+ r 3 . £ ) . f
L BT N i .
—EF - Vewople (PK)

EXTENDED POWER CONFIGURAYION *
(USING EXTERNAL TRANSISTOR)

FIGURE 1~POSITIVE REGULATOR, STEF-UP CONFIGURATIONS

DESIGN EQUATIONS

e lpg = 21 max

Vi-Vo
. ’ e o L {uH) = == toqlus)
L1 ;o] K
11

Choose L (50 to 500 uH), calcutate
BASIC CONFIGURATION ton {10 to 150 us)
Ipx < 500 mA}

e CtipF) = 12 t5alus)

S~ : o « R1=(Vg- 1.2k
I 0.5V
A P e Rep = —
ST e C) . ar CcL IPK

e

)}
7
s

v~ Pkt 10
o Crluf)=1onlus) VO

4 Veipple (PK)

EXTENDOED POWER CONFIGURATION
(USING EXTERNAL TRANSISTOR)

S mme
i1

FIGURE 2-POSITIVE REGULATOR, STEP.DOWN CONFIGURATIONS



TYPES TL4AS7AM, TL4S7AL, TL4S7AC
- ) - : SWITCHING VOLTAGE REGULATORS

TYPICAL APPLICATION DATA

*nv e ! v t - . . . iVO,
. ! : e lpx r2ilpmax [1 ¢ ——
[T U § P
| " '1 ard K o Vi
I .
“raer . i Vy
o L (uH) 3 — t,alus)
C st v px
R
10 . - . - - .
- : . . Choosa L (50 10 500 pH), calculate
: H ton (25 to 150 ps)
BASIC CONFIGURATION
Hipg  H00 may o CrinF) * 12 1,,4(ush
e 4 A PR AN\ e R2 (Vg 12:k&
’ e :w r. 1
P _Ts‘——?l o 0.5V
e Rey =
n: | JE Pk
i ! y = 4
; : i — Ipg *1
' N , - ' 7 PK * 10 ‘
PR —— s . b o LY ® Cr whFY = topnlus)
o = . Viipple (PK)
4
EXTENDED POWER CONFIGURATION “Use external catch-giode, ¢.9.. YN1001, when buitding an
{USING EXTERNAL TRANSISTOR) inverting supply with the TLA97A,

FIGURE 3-INVERTING APPLICATIONS

o QOva
l Clﬂfu'

-

preaw | g I
\
S

F—¥ \
) T — ———,
+ | conteoy

e [T}

ey

T

EXTENDOED INPUT CONFIGURATION WITHOUT CURRENT LIMIT

Bl Bl s 1Y

vyt

e
AN . DESIGN EQUATIONS
T i nia \-- . VgE(Q1)
T TR
L]

ReL =—
hhiad Himit (PK)
I @t
i Vi
Rl =
e '81Q2)
’r) . R2 2 (Vegq ~1) 10 kR

. - -

CURRENT LIMIT FOR EXTENDED INPUT CONFIGURATION
FIGUAE 1 -EXTENDED INPUT VOLTAGF RANGE {Vy 15V



CD54/74HC688
CD54/74HCT688 )

High-Speed CMOS Logic

2% 8-Bit Magnitude Comparator

As 51 Type Festures:
80 -2 W e Cascadable

E ‘J WY tma s

FUNCTIONAL DIAGRAM

The RCA-CD54/74HC688 and CD54/74HCT6E88 are 8-bit Famlly Features:

magnitude comparators designed for use in computer and = Fanout (over temperature range):

logic applications that require the comparison of two 8-bit Standard outputs - 10 LSTTL loads
binary words. When the compared words are equal the 8us driver outputs - 15 LSTTL loads
output (Y) is low and can be used as the enabling input for * Wide operating temperalure range:

the next device in a cascaded application. AN AT 40 A s © N

The COS4HC688 and CD54HCT688 are supplied in 20-lead s Balanced propagation deisy and
ceramic dual-in-line gackages (F suffix), The CO74HC688 transition limes

and CD74HCT688 are supplied in 20-lead dual-in-tine ioniticant ; .
plastic packages (E sulfix] and in 20-lead dual-in-line .. flsg;;_zclaot;izc;g:l fpodefon compared lo

surface-mount plastic packages (M suffix). Both types are
also available in chip form (H suffix).

Alternate source is Philips/Signetics
CD54HC/CO74HC types: .

. 2 to 6 V operation

‘A B0 Al Bt A2 B2 A3 B3 A4 B4 AS 8BS A6 so u 37 High no;_,g,mmumly Nie= 30%, Nm-—30°l.aIV¢_

Q 0 @ Vee=5
cos:ucrconupr types:

¢ 5105.5 Voperation
Ditect LSTTL input logic compatibility
Vi 0.8 v max., V=2 V min.
CMOS input compatibility
WS T pA @ Vou. Vow

TRUTH TABLE

ORPERSES

wO GND > 22¢S - NearTms -
. . Inputs Quiputs
20 O vee A8 3 Y
A=B L L
) A»B{ L H
X H H
19 . X * Don't care
13 L = Low level

H : High level



CD54/74HC688
CD54/74HCT688

MAXIMUM RATINGS, Absolute-Meximum VYalues:

0C SUPPLY-VOLTAGE, (Vcc):
{Voltages referenced 10 grouNd) (... i ieniiiiiiiiitieititeanetsttvatnarannnas et haerehie teeeanaarsassaene o s

OCINPUT DIODE CURRENT 1 (FOR V. K -0SVORV. D> Ve *05V) i it iiiiiiiinennn,

0C QOUTPUT DIODE CURRENT, lox (FOR V, < -0.5V OR V, > V¢c *0.5 V)

OC DRAIN CURRENT, PER OUTPUT (lo) (FOR -0.5 V< V, < Ve *0.5 V)

DC Vee OR GROWND CURRENT, {10€) ¢ envtenniiuieiiiitiiinieistittiotereseseansenenasesesanansonsasansnessesesasrcoseacaces
POWER DISSIPATION PER PACKAGE (Po)!

FOr Ta s ~4010 +60° C (PACKAGE TYPE E) ...iiiiiiiiiiiiitiita et raeeeeianenetaneneeneneusneoessunnasasceneoasnnens

For T, = +60 to +85°C (PACKAGE TYPE E)

FOrTaz~5510 ¢100° C (PACKAGE TYPE FLH) Lot ittt ttiiaiaeeneeteeatatneneeaeeaenaenesensaseneeaensaneas

ForT. = +100 to +*125°C (PACKAGE TYPE £, H) Derate Linearty at 8 mW**C 1o 300 mwW

FOr Ta = -0 10 H70% C PACKAGE TY P E M) it iitinietaieneteennsesaeaonnrneanensseneen et ese e 400 mwW

For Ta=+70104125% C(PACKAGE TYPEM) ... iiiiiiiiiiiiiaie i iinieiiteninnanannns Derate Linearly at 6 mW/* C 1o 70 mw
OPERATING-TEMPERATURE RANGE (1a): -

PACKAGE TYPE F M ooiiiiiniins titvacurienseoasscsnsasssassansearveassnsnanae sonsan -5510 +125°C

PACKAGE TYPE BiM -t v tttettanianctannaaeatasasenriatsasonseseeeeaesoasnererasensensnasnnserannnnes ... -40to +85°C
STORAGE TEMPERATURE [Tagg) et ot intitiutinitiiateatieieineionseanerseananenssruesensaressnsasesnasanonaneanne ... -6510 *150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32in. (1.59 % 0.79 MM} 1romM CASO 1OF 10 S MIBX. .« ....uiiueuruinneeeneanaeesnneaseneaessnecsansosnasen *265°C

Unit inserted into 8 PC Board (min. thickness 1/16 in., 1.59 mm)

with $0Ider CONIRCHING 18T 1iDS ONlY L. ittt ittt iiti i etnen e eaietaateneeneasessenenencenresssseenesecncneonas +300°C

RECOMMENDED OPERATING CONDITIONS
.. For maximum rellablilty, nominai operating condltions should be selected so that operation Is always within
the lolfowing ranges:

\
LIMITS .
N : CHARACTERISTIC IR NAX. UNITS

Supply-Voltage Range (For Ta=Full Package Temperature Range) ’
Vee* . .

CDS54/74HC Types 2 6 .

CD54/74HCT Types 3 45 - 55 v
OC Input or Qutput Voltage, Vi, Vo \ 11 0 Vee v
Operating Temperature, Ta: i

CD74 Types N T 40 +85 "

CDS54 Types - .55 "+125 c
input Rise and Fall Times, t,t¢

at2v 0 1000

at4sv [} 500 ns

at6 Vv . 0 400

‘Unless otherwise spacified, ali voltages are relerenced to Ground.

2C3 - 38418

TERMINAL ASSIGNMENT



CD54/74HC688

CD54/74HCT688

STATIC ELECTRICAL CHARACTERISTICS

CD74MCE88/CD3SAHCESS CD74HCTE88/COSAHCTERD
TEST TAHC/SEHC T4HC S4NC TEST 74HCT/SAHCT | T4HCT S4HCT
CONDITIONS TYPE TYPE TYPE CONDITIONS TYPE TYPE TYPE
CHARACTERISTICS uym
R <0/ .88/ 40/ 88/
«23°C +28°C
-9%°C +128°C #3°C | «tn°C
v. Ve S . Yee
mA | ¥ A4 v
Min [Typ {Mes (Min Maz IMin (Maz Min |Typ {Men [Min iMex |Min IMaa
High-Level 2 (18—~ - 15 [ — 15 | — a5
Input Voltage Vi as Pi1s{— {— {315) = [315] — - tc 2 l=1l=l2]~12]- v
6 |42 |~ | — J42 | — |42} — 5.5
Low-Level 2 |—-t— )05~ {08] - {05 45
input Vollage Vi as|— J— |13} — {r+35] — {135 - to {— |— (o8] — |08 ) — jOB v
'3 o —_ 18] — 18| 18 (%3
High-Level Va 2 |v9f~ |- (v9{— |v9 ]| — Vo
Qutrut Voilsge Vom or [-002|a5|44 ] — |— |44}~ 144 |~ or 48 j44 |~ | — |44 | — [a4 ]|~ v
CMOS Loads Ve 6 |59 b— | — |59 |~ (59 ] — Viw -
-
Va \ Vo
TTL Loads or 4 45 1398| — | — {384 — (37 ¢ — or 45 [396| — |~ {384} — 37 | — v
Voo {52 )6 5as]— | — [s34|— |52~ Voo
Low-Level Va 2 |- {=lor]|—{er {—= oy Va
Output Voltage Ve | or 002 |es|— {— Joa{~"fo1 |~ Jo1 or as |—-{=Jor]—-lor]—Jar| v
CMOS Loads Ve 6 |- j—tori—Jo1]|=Joa Ve
i Va Va
TIL Losds or 4 45 | — | — (026} — [0.33| — |04 or 5 |- [ = lo26|— Jo3a| = |oa v
Ve 52 6 |— | — j026] — J033)] — (04 Vies
input Leshage Any ‘
Current \ Vee Vollage h
ur 6 | — ! — ot — f21 |~ |27 ] Between 535 - |- pOY| — (2t {— |21 »A
Gnd Vec and
Gnd
Quiescent Device
Current tee Vee @ Voo
ot 4] 6 |~ |~18 j—~ |80.] = |160 or €S | — |~ |8 |— |80 | — |60 A
o = Gnd
Addll’vonll
Oviescent Device as
Current per Vee 2.1 1o |~ |100]360f — |450 | ~ Jas0| A
tnput Pin: 55
1 Unit Load Blec”

*For dual-3upply systems theoretics! worst cese (Vi ¢ 24V, Ve * 55 V) specilication is 1 8 mA

HCT Input Loading Table

input Unit Loads*®
Enable 0.7
Data Inputs 0.35

*Unit Load is Alec timut
specilied in Static
Characleristics Chart,
e.g., 360 pA max.@25°C.




CD54/74HC688
CD54/74HCTE88

SWITCHING CHARACTERISTICS (Vec = 6 V, Tu 2 25°C, Input ., t; = 6 ns)

TYPICAL VALUES
CHARACTERISTIC sSYMaotL C. UNITS
oF HC HCT .
Propagation Delay A and B Data to Oulput logm !
15 14 14
toe
Propagation Delay Enable 1o Oulput trin s 9 9 ns
e ’
Power Dissipation Capacitance® Cero - 22 22 pF

‘Ceo is used to determine the power consumption, per device.
PD=Vee® i (Cro + Co) where Linput frequency
Ci=output icad capacitance
Yeczsupply voltage

SWITCHING CHARACTERISTICS (C.=50 pF, Input t,,4,=6 ns)

25°C -40°C to +85°C -5§5°C to +125°C
CHARACTERISTIC SYMBOL Vee HC HCT 74HC 74HCT S4HC S4HCT |UNITS
Min. {Max. |Min. [Max. [Min. Max. [Min. [Max. |Min. [Max. |Min. [Max.
Propagation Delay toun 2 — 170} — | — | — |210| — | — | — [o55] — | =
An to Qutput tera 4.5 — 134 — |34 j— 142 | — |42 |~ 15 — | 51 ns
h 6 - |29 —-}|—|—136| =} —]|]—=143]|~—~1]~—
teun 2 — {1l - —=f—=J210]| - [|—=]—=J255] — [ =
8n to Output trrt 4.5 — (3441 — 34 | — 142 ] —ta|—-|51]~—|s1 ns
6 — 28| = | ~1—]|36|—]=)=|a3]{=|—=
toin 2 - 120 — [— | — {150} — | — | — |180] — | —
E to Output tre 4.5 —J24 | — |24 | - 130 | — |30]—~ (3| — |36 ns
: - . ’ 6 20 | — - {— 26| =]~ |- 30| —|[~— i.
Output Transition treve | 2 — 1 | — | =4 —~ 1o [ — - =110 - | -
Time trre 45 |- f15 ] — s ) — 1191 — |19 |—|22]—(22] ns
6 = 13 -— — — 16 b —_ § 19 —_ -
lnput Capacitance Cs — 10 | — 10 | — 10 | — 10—~ 10| —~ |10 pF
- [——lr=6ns - r—Yy=6ns
ANY INPUT - INPUT LEVEL
AoRE ] ~ s
. X { Vg
““““““““ A===z10% gnp
teLH tPHL -
QUTPUT
Y Vs, B i
rew “tTHL
92us - 39418
54/74HC S4/T4HCT
Input Levet Vee v
Swilching Voltage, Vg 50% Vce 1.3V

Fig. 2 - Propagation deiay and transition nmes.



Intei PRELIMINARY
' 27128B
ADVANCED 128K (16K x 8) UV ERASABLE PROM

m Compatible with 2764A, 27128A, 27256

m intgligent Programming™ Algérithm
— Fast EPROM Programming

A *+10% Vg Tolerance Avallable

® Available in 26-Fin Cerdip Fackage
{See Packaging Spec, Order ¢ 231360)

m Fast 110 nsec Access Time
— HMOS" 1I-E Technology

m Low Power
— 100 mA Maximum Active
~ 40 mA Maximum Standby

m Intgligent ldentifier™ Mode
— Automated Programming Operations

The Intel 271288 is a 5V only, 131,072-bit ultraviolet erasable and electrically programmable read-only memo-
ry (EPROM). The 271288 is an advanced high speed version of the 27128 and is fabricated with intel's
HMOSII-E technology which significantly reduces die size and greatly improves the device's performance,
raliability and manufacturability.

Several advanced features have been designed into the 271288 that allow fast and reliabla programming—the
intgligent Programming Algorithm and the intgligent Identifier Mode. Programming equipment that takes ad-
vantage of these innovations will electronicaily identify the 271288 ana then rapidly program it using an
efficient programming method.

The 271288 is available in fast access times including 110 ns (271288-110V05), 135 ns (27128B-135V05),
and 150 ns (27128B-150V10). This ensures compatibility with high-performance microprocessors, such as
Intel's 10 MHz 80286 allowing full speed operation without the addition of WAIT states. The 271288 is also
directly compatitle with the 12 MHz 8051 family.

*HMOS is a patented process of intel Corporation.

2 DATA OUTPUTS
G:; S
O
] ———
ARRAEN
OF —»|OUTPUT ENABLE—"] '
. PGM —»{ CHIP ENABLE
CE—> Lnotioac =] ouTPuUTBUFFERS
! Y e
—>] oecoper | Y-GATING
Ag~Ayy |~
ADDRESS § 1 X .
INPUTS |~ 131,672.8IT
—=| DECODER 2 CELL MATRIX
G -

Figure 1. Block Diagram

290109-1
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Pln Names

Ao-Aq3 | ADDRESSES

E3 CHIP ERABLE

[+33 OUTPUT ERABLE

OgOy { OUTPUTS

PGM PROGRAM

N.C. NO INTERNAL CONNECT

D.U. DONTUSE

[WE | WRITE ENABLE

27258 | T 2784 | rress
27016 | 27513 | 27512 | evcass | AL T2 | 5p0e o718] 272 (274 s eacs| 27512 | 27513 | 27916
27C258 27C84 | 27324 271288 2732A |27C84 27C2%6
87C84 87C84

Vep | DU | A Vep Vpp Vee | Veo Voo Voo Veo
Az | A | A | Ag A2 PG| A | A WE |PGM/WE
AT A A Al A Ar | A7 Vec| Voo | NC. L Ay | A | A Aga
As As | Ae Ag As As As A | A Ay As Ag As As
As As As Ag As As | As Ay A Al A A Ag Ag
Ay A Ay Ay Ag Ac | A Vep| Au | At | An At A1 Arg
As Ay Ag Ay Az Az Ay OF {TE/vpe| TF OE |OE/Vpp|{DEsvpe| TF
Az Ay Az Az Az A2 | A2 Ao} Ao | Ao | Ao | Ao | Ao Ao
Ay Ay A Ay As Ay | Ay T T | B E=] TE CE TE
Ao A A Ao Ao A | Ao O] O | Or | O o] O O
Co |Do/Col Op Go Qo G | G Os| Os | Og | Of Os Os Os
O {Dy/Oy| Oy (o2 04 Oy | O Os| Os | Os | Os Os Os Os
Oz | 02 | Oz 0. 02 O; | Oz O¢{ 0 | 04 | 04 [H O, 04
GND | GNU ; GND | GND | GND | GND | GND O3f O | &3 | O & [ [

200100-2
NOTE: Intel “Universal Site" —Compatible EPROM Pin Configurations ar¢ Shown in the Biocks Adjacent to the 271288 Pins

Figure 2. Cerdip(D) Pin Conflguration



intel 271288 PRELIMINARY

ABSOLUTE MAXIMUM RATINGS* *Notice: Stresses above those listed under “Abso-
lute Maximum Ratings"' may cause permanent dam-

Operating Temperature During age lo the device. Tiiis is & suess rating only and
Read..........coiiveviininnnnn. 0°Cto +70°C functional operation of the device at these or any
Temperature Under Bias ......... —10°Cto +80°C  other conditions above those indicated in the opera-
Storage Temperature .......... —65°Cto +125°C tional sections of this specification is not implied. Ex-

posure lo absolute maxmum rating conditions for

All Input or Output Voktages with extonded periods may affect device reliability.

Raspoctto Ground ........... —0.6Vic +6.25V
Voitags on Ag with NOTICE: Specifications contained within the
RespecttoGround ........... —0.6Vto +13.5V following tables are.subjfect to change.
Vpp Supply Voltage with Respect to
Ground During Programming ....—0.6Vto + 14V
Ve Supply Voltage
with Respact tc Ground ........ —0.6Vto +7.0V

READ OPERATION
D.C. CHARACTERISTICS 9°C < T < +70°C

Symbol Parameter S it Conditions
. Min Typ(3) Max Units

Iy Input Load Current 10 pA Vin=5.5V

o Ovtput Logkage Current 1C pA Vour=56.5V

lppy(2) Vpp Cutrent Read 5 mA Vpp=5.5V

Isg Vo Current Standby . 40 mA TE=Viy
1ot Ve Current Active 100 mA TEwOE=Yy

Vi input Low Volsge -0.1 +0.8 v

Vi Input High Voltage 2.0 Vec+1 v

Vou Output Low Voltage 0.45 v loL=2.1 mA

Vo Oulpest High Vollage 2.4 \ lop = =400 uA

Vppf2) Vpp Read Voltage 3.8 Ve \J Ve =5.0V10.25

A.C. CHARACTERISTICS 0°C < T < +70°C

Versions Vec 5% 271288-110V05 | 271288-135V0S | 271288-150V10 { Unit
Vect 10%

Symbol Characteristics Min Max Min Max Min Max

tacc Addrass ‘0 Output Celay 110 135 150 | ns

tce CE to Output Delay 110 135 150 | ns

toE OE to Output Delay 55 85 65 | n3

toel¢)  {CE High to Output Fioat 0 45 0 55 0 55 Ins

toH Owtput Hold from 0 0 1] ns
Addresses CE or OF .
Whichever Occurred First

NOTES:

1. Vo must be appliod simultaneously or before Vpp and removed simuttaneously or after Vpp.

2. Vpp may be connected directly to Vg except during programming. The supply curent would then be the sum of g and
lppy. The maximum current value is with Outputs Og to Oy unloaded.

3. Typical values are for To = 25°C and nomina! supply voltages.

4. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no tonger
driven—see timing diagram.
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CAPACITANCE(2) T, = 25°C,f = 1MHz

Symbol Paramater Typ(" | Max | Unit | Conditlona
Cin Input Capacitance 4 6 pF Viy = OV
CouTt Qutput Capacitance 8 12 pF Vaout = 0V

A.C. TéSTlNG INPUT/OUTPUT WAVEFORM

A.C. TESTING LOAD CIRCUIT

24
20 20
X> YEST POINTS < ‘)><
0
048 ki - 7

290109-3

A.C. testing inputs are Criven at 2.4V for a Logic "1™ and C.45V
for a Logic “0". Timing meacurements are made at 2.0V for a

13v

DEVICE
UNDER
TEST

Logic “1" and C.8V for a Logic “0." C = 100 pF 29Q109-4
Cy Includes Jig Capacitance
A.C. WAVEFORMS
|
A\ l sese
T >§ g
\ s ( esee
\
TE 1
Ve sese
teg A
Viee
&€ f
ALY ——.ooo-—} ‘ L tor®
m-——-l
tacs tow
Vin p—=scoe
HIGH 2 /;;;;; \ HIOH 2
ouTeyT £ VALIO CUTPUT
“ ANV
290109-5

NOTES:

1. Typical values are for T4 =25°C and nominal supply voltages.
2. This parameter is only sampled and is not 100% tested.
3. OF may be delayed up to tce—log after the falling edge of TE without impact on tce.
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DEVICE OPERATION

The modes of operation of the 271288 are listed in Table 1. A single 5V power supply is required in the read
mode. All inputs are TTL levels except for Vpp and 12V on Ag for intgligent identtier.
Table 1. Modes Selection

' Pins | = | OE | PGM | Ay | Ao | Vpp Vee | .Outputs
Mode
Rezd Ve bov ov Ty Ty Voo 5.0V Dout
Output Disable ViL | Vi | . Vim X X Vee 5.0V High Z
Standby Ve | X | X X X Veo 5.0V HighZ
Programming Vit | ViH Vo X X (Note 4) | (Note 4) Din
Program Varify 4 Vil Vi ' X X {Note 4) | (Note 4) Dour
Program (nhibit ViH X X X X (Note 4) | (Note 4) HighZ
intgligent | Manufacturer® | VL | Vi ViH VH@ | vy Vee 8.0V 89 H
Identifier Devico(3) Vi | Vi Vin V2 | Viy Ve 5.0V 89 H
NOTES:

1. X can be Vy_ or Vi

2.V = 120V £0.5V >

3. Ar-Ag. Aro-Arz = VL :
4. Sea Table 2 for Vo and Vpp voltages.

Read Mode

Tha 271288 hes two control functions, both of which
must be logically active in order to obtain data at the
outputs. Chip Enabls (CE) is the power control and
should be used for davice selection. Output Enable
(OE) is the output control and should be used to
gate data from the output pins, independent of de-
vice selection. Assuming that addresses are stable,
the addrass access time (tacc) is equal to the dalay
from CE to output (tcg). Data is available at the out-
puts after a delay of tog from the falling edge of O,
assuming that CE has been low and addrasses have
been stable for at least tacc-toe.

[

Standby Modga

EPAOMs can be placed in standby mode which re-
duces the maximum current of the devics by apply-
ing a TTL-high signal to the CE inout. When in stand-
by mode, the outputs are in a high impedance state,
independent of the OE input.

Two Line Qutput Control

Becauss EPROMs are usually used in larger memo-
ry arrays, Intel has provided 2 control lines which
accommodate this multiple memory connection. The
two control fines allow for:

a) the lowest possible memory power dissipation,
and

bj complete assurance that output bus contention
will not occur

To use these two control lines most efficiently, CE
sheuld be decoded and used as the primary device
salacting function, while OE should be made a com-
mon connection to all devices in the array and con-
nected to the READ line from the system control
bus. This assures that all deselected memory
devices are in their low power siandby mode and
that the output pins are active only when data is
desired from a particular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of EPROMs re-
quire careful decoupling of the devices. The supply
current, Icc, has three segments that are of interest
to the system designer—the standby current level,
the active current level, and the transient current
peaks that are producad by’ the falling and rising
edges of Chip Enable. The magnrtude of these tran-
sient current peaks is dependent on the output ca-
pacitiva and inductive loading of the device. The as-
sociated transient voltage peaks can be suppressed
by complying with Intel's Two-Line Control, and by
property selected decoupling capacitors. It is recom-
mended that a 0.1 uF ceramic’capacitor be used on
avery device between Vg and GND. This should be
a high frequency cepacitor for low inherent induc-
tance and should be placed as close to the device
as possible. In addition, a 4.7 pF bulk electrolytic
capacitor should be used between Vg and GND for
every eight devices. The bulk capacitor should be
located near where the power supply is connected
to the array. The purpose of the bulk capacitor is to
overcome the voltage droop caused by the inductive
effect of PC board-traces.



initel

271288

PRELIMINARY

PROGRAMMING MODES

Caution: Exceeding 14V on Vpp will permensntly
damage the device.

Initially, and after cach erasure, all bits of the
EPROM are in the ““1” state. Data is introduced by
selectively programming “0s" into the desired bit lc-
cations. Alttough only “0s” will be programmed,
Loth “1s" and “03" can be present in the data word.
The only way to change a “0" to a 1" is by ultravio-
let light erasure (Cerdip EPROMSs).

The device is in the programming mode when Vpp is
raised to its programming voltage (See Table 2) and
CE and PGM are both at TTL low. The data to be
programmed-s applied 8 bits in parallel to the data
output pins. The levels required for the address and
data inputs are TTL.

Program Inhibit

Programming of multiple EPROMS in parallsl with
different data is easily accomplished by using the
Program Inhibit moda. A high-level CE or PGM input
inhibits the othar devices from being programmed.

Except for CE, all like inputs (inctuding OE) of the
parallei EPROMs may be common. A TTL low-level
pulse applied to tha FGM input with Vpp at its pro-
gramming voltage and CE at TTL-Low will program
the selected device.

Program Verify

A verify should be performed on the programmed
bits to determine that they have been correctly pro-
grammed. The verify is performed with OE at Vy, CE
at Vi, PGM at Vyj; and Vpp and Vgg at their pro-
gramming voltages. .

intgligent Identifier™ Mode

The intgligent identifier Mude allows the reading out
of a binary code from an EPROM that will identify its
manufacturer and type. This mods is intended for
us2 by programming equipment for the purpose ot
automatically matching the device to be pro-
grammed with its corresponding programming algo-
rithm. This mode is functional in the 25°C £5°C am-
bient temperature range that is required when pro-
gramming the device.

To activate this mode, the programming equipment
must foree 11.5V to 12.5V on address line A9 of the

EPAOM. Two identifier bytes may then be se-

quenced from the device outputs by toggling ad-
dress line AO from Vi to Viy. Ali other address lines

must be heid at V. during the intgligent Identifier
Mode.

Byte 0 (A0 = V) represents the manufacturer code
and byte 1 (A0 = Vyy) the device identifier code.
These two identifier bytes are given in Table 1.

.

INTEL EPROM PROGRAMMING
SUPPORT TOOLS

Intel offers a full line of EPROM Programmers pro-
viding state-of-the-art programming for Intel pro-
grammable devicas. The modular architecture of
Intel's EPROM programmers allows you to add new
support as it becomes available, with very low cost
add-ons. For axample, aven the ezrliast users of the
iUP-FAST 27/K module may take advantage of
Intel's new Quick-Pulse Programming Algorithm, the
fastaest in the industry.

{ntel EPROM programmers may be controlied froma
host computer using intel's PROM Programming
software (iPPS). iPPS makes programming easy for
a growing list of industry standard hosts, including
tha IBM PC, XT, AT and PCDOS compatibles, Intel-
tec Development Systems. Intel's iPDS Personal De-
velopment System, and the Intel Network Develop-
ment System (iNDS-ll). Stand-alone operation is
also availabla, including device previewing, editing,
programming, and download of programming data
from any source over an RS232C port.

For further details consult the EPROM Programming
seciion of the Development Systems Handbook.

ERASURE CHARACTERISTICS (FOR -
CERDIP EPROMS)

The erasure characteristics are such that erasure
begins to occur upon exposure to light with wave-
iengths shorter than approximately 4000 Angstroms
(A). 1t shouid be noted that sunlight and certain
types of fluorescent lamps have wavelengths in the
3000 4000A range. Data shows that constant expo-
sure to room level tluorescent lighting could erase
the EPROM in approximataly 3 years, while it would
take approximately 1 week to cause erasure when
exposed 1o direct sunlight. If the device is to be ex-
posaed to these types of lighting conditions for ex-
tended periods of time, opaque labeis should be
placed over tha window 0 prevert unintentionai era-
sure.

The recornmended erasure procedure is exposure
to shortwave ultraviolet light which has a wavelength
of 2537 Angstroms (A). The integrated dose (i.e., UV
intensity X exposure time).for erasure should be a
minimum of 15 Wsec/cm2. The erasure time with
this dosage is approximately 15 to 20 minutes using
an uitraviolet lamp with a 12000 pW/cm2 power rat-
ing. The EPROM should be placed within 1 inch of
the lamp tubes during erasura. The maximum inte-
grated dose an EPROM can be exposed to without
damage is 7258 Wsec/cm?2 (1 week @ 12000 uW/
cm2). Exposure of the device to high intensity UV
light for longer periods may cause permanent dam-
age.
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FALLED
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CEV'CE PASSED

DEVICE
FARED
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Figure 5. inteligent Programming™ Flowchart

intaligent Programming™ Algorithm

The intgligent Programming Algorithm, a standard in
the industry for the past few years, can be used to
program all of Intels 12.5V Vpp EPROMs. A flow-
chart of the intgligent Programming Algorithm is
shown in Figure 5.

The intgligent Programming Algorithm utilizes two
different pulse types: initial and overprogram. The
duration of the initial pulse(s) is one millisecond,

which will then be fcllowed by a iarger overprogram
pulse of length 3X msec. X is an iteration counter
and is equal to the number of the initial one millisec-
ond pulses applied to a particular focation, before a
correct verify occurs. Up to 25 one-millisecond puls-
es per byte are provided for before the overprogram
pulse is applied.

The entire sequence of program pulses and byte
verifications Is performed at Voo = 6.0V and
Vpp = 12.5V. When the intgligent Programming cy-
cle has been completed, all bytes should be com-
pared to the original data with Vo = Vpp = 5.0V.
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D C PROGRAMMING CHARACT ERISTICS TA = 25’C :ts‘C i
f ; N - “Table 2 .
T Umits .
. Symbol Parameter i T Mex TUnit Te:t(NC:ad ?)iom ¥
g o] input Current (All Inputs) 10 . pA Vin = ViLorVig
TV " Input Low Level (All Inputs) ... . —0.% |...08¢ § V- |-
P o] InputHigh Level i i oy it 20 |Vec¥tU |V :
“VoL '~ | Output Low Voitage During Verify -] 2045 LV oy = 2.1 mA
} Vo~ | OutputHigh Votage During Vertty - | 24 -] .- . V| lon = —400pA
 loc2® | Voo Supply Current (Program & Verify) | + ] . 100 | mA '
: lpp2 Vpp Supply Current (Program) 50 -|"mA | TE=Vy
. Vo Ag intgligent Identifier Voltage 115 ---125 V.
: Vpp intgligent Programming Algorithm 120 | _-130 v CE = PGM = V).
! Veo intgligent Programming Algorithm - —-- -1~ 6.75-.1 :626 . V'
A.C. PROGRAMMING CHARACTERISTICS Y jéi
Ta = 25°C £5°C (See Table 2 for Vccandep voﬂages.) ~C o :
: Symbol =2 Umits Conditons®
l bialtiatdi] Min | Typ.| Max | Unlt (Note 1)
' tas Address Setup Time " 2 NP PN 3
: tOEs OF Setup Tims 2 us
“tos -Data Setup Time 2’ | ps | v
tAH Address Hold Time 0 ~ 13
" toH Data Hold Time 2 s
toep OE High to Output Float Delay 0 130 | “ns | (Noto3)
tvps Vpp Setup Time W\ 72 | ps
tves Veg Setup Time -2 % .-us
‘tees CE Setup Time -2 — . ps
“tew PGM Initial Progrem Pulse Width | 0.95 10 71057 ms intgligent Programming
topw PGM Overprogram Pulse Width | 2.85 7875 § ms | (Note2)
tog” - | Data Validfrom OE 150 ns, -
*A.C..CONDITIONS OF.TEST, ;;-; .,;' v - m'
for .
lnp(ﬂﬁiseand!falleeSQO%loso%) S, aTho(onq\h'd‘uio '&lMVpp- \23 CpUE o
Input Puise Levels zo;. iyt & ...u,.sAO 45V10 2.'4V ming"Algorthm_only) may very fom 2.85 meec to 78.75 ,
input Timing Rétérence Lovel L7 g‘{:“ asa mﬂbofog'; mmm )’C‘M
'OutputTmmg Reference Level ...... 0 BV and 20V !

&mﬁoatbdeﬁwdumopdntwhaedtmbmbno-
or driven—see timing dia
47 J’hemmmmnumniya]uelsmmoutptmoo-O;w
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NOTES:

1Tholnput’ﬁtnmgReferenceLevdhOBVforVgLandZV(orth. [ S
27 1oe and toep are characteristics of the device but must be' accommodated by the programmer.
3. When programming the 271288, a 0.1 ﬁmhmmvppmmnmwm

trensients which can damage the device.
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27C64/87C64
64K (8K x 8) CHMOS PRODUCTION AND

UV ERASABLE PROMS

& CHMOS Microcontroiler and @ High Performance Speeds
Microprocessor Compatible — 150 ns Maximum Access Time
-EZ-(-:\?:-iglt;g':ritgidmp‘ci?;e:sei’fgt‘f’h""e m New Quick-Pulse Programmingme
— Universal 28 Bin Memery Site, 2-fin . =

Control Algorithm (1 second programmung)

® Avallable in 28-Pin Cerdip ang p¢
u Low Power Consumption DIP Package and 32-Lead PLCG
— 100 pA Maximum Standby Current Package.
o Nolse immunity Features (See Packaging Spec, Order ¢231369)
— £10% V¢ Tolerance
— Maximum Latch-up Immunity
Through EPI Processing

Intol's 27C64 and 87C84 CHMOS EPROMs are 64K bit 5V only memories organized as 8192 words of § bitg
They empioy advanced CHMOS*II-E circuitry for systems requiring low power, high performance speeds, ap, d
immunily {0 roise. The 87C64 has been optimized for multiplexed bus microcontroller and Microprocassor

compatitilty while the 27C64 has a non-multiplexed addressing interface and is plug compatible with 1pq
standard intel 2764A (HMOS 1I-E).

The 27064 and 87CS4 are oftered in both a ceramic DIP, Plastic DIP, and Plastic Leaded Chip Garrier
Packages. Cerdip packages provide flexibility in prototyping and R&D environments, whereas Plastic Dip and
PLCC ZPROMs provide optimum cost effectiveness in production environments. A new Quick-Fy|sg TOgram-
ming™ Algorithm is employed which can speed up programming by as much as one hundred times.

The 87C84 incorporates an address latch on the address pins to minimize chip count in Muttipiexed hyg
-systems. Designers can eiiminate an external addrass latch by tieing address and data pins ot tha §7Cs4
cirscty tc the orecessor's multiplexed address/data pins. On the falling edge of the ALE Dput {ALE/TE)
address information at the address inputs (Ag—Ay2) of the 87C64 is latched intemally. The addrygs routy aré
then ignored as data information is passed on the same bus.

The highest degree of protection against latch-up is achieved through Intel's unique EPI processing. Praven.-
tion of latch-up is provided for stresses up tc 100 mA on address and data pins from —1V ta Ve + 1V,

*HMOS and CHMOS are patented pincessas of Intal Corporation,

DATA OUTPUTS
%90y
BT~ JUTPUT ENABLE 7 S
PROGJLOGIC ¥ OUTPUT BUFFERS
PO CHIP ENABLE
TEIALCTEE —{ ADURESS LATCH:EMASIEZR
Y DECODE > Y~GATING
> 65.556 BIT
AgmArg X DECODE " cHl wARx
ADDRESS ————ipf §2%
WPUTS
Shaded Areas{T-J4i. | | rapresent the 87C64 version 280003-»

Figure 1. Block Dlagram



27C64/87C64
Pin Names
Az | ADDRESSES

00y | OUTPUTS

TE OUTPUT ENASLE

[+ CHIP ENABLE

-ALE/CE | ADORESS LATCH ENABLE

[ AT ACHP ENABLE v 7]

FGM PROGRAM STRO3E )

H.C. NO CONNECT

o.U. DONT USE

27C64/87C64
27258 27178 2732 2718 P27C64/P87C84 2718 27324 27128 | 27258
Vep Vep Y G ™~ b Vv Vee
Az Az -t npca p& Ave
Ay Ay Az Ay [ 1=¢} nOne, Veo Veo Az A
As Ay As As ags [2]= 1 A A Ay As
As As As Ag 1508 1B, Ay ) Ao A
As A Aq Ay e 13038y Vep Aty Ay Any
Ag Ay As Ag ("=} nna& o pp TE
Az Ay Az A2 -] npPAe Ao Ao A Ao
Ay A Ay Ay ™ g ’ EYoER - e o] e &
A9 Ao o Ao ~Qe uho, o] 0y Or O
Oo ) Go GCo ot 11 whe, Og Og Oy Oe
0y 04 Oy 04 [N - 1P, Os Os Os Og
O2 02 Oz e (%= [t po, Oy [ [ [
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NOTE:

intel “Universal Site” Compatible EPROM Pin

tions are shown in the adjacent blocks 10 27C64 Pins.

Shaded Areas YMIBETT rep the 87C84
Figura 2. Pin Configuration
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Extended Temperature (Express)
EPROMs

The Intel EXPRESS EPROM family is a series of
electrically programmable read only memories which
havs received additional processing to enhance
product characteristics. EXPRESS processing is
available for several densities of EPROM, allowing
he choice of appropriale inemory size lo match sys-
tem applications.

EXPRESS EPROM products are available with 168
+8 hour, 125°C dynamic bum-in using Intel's stan-
dard bias configuration. This process exceeds or
meets most industry spocifications of bum-in. The
standard EXPRESS EPAOM operating temperature
range is 0°C to 70°C. Extended operating tempera-
ture range (—46°C lo +85°C) EXPRESS products
are available along with automotive temperature
range (~40°C to + 125°C) products. Like all Intel
EPROMs, the EXPRESS EPROM family is inspected
10 0.1% electrical AQL. This may allow the user to
reduce or eliminate incoming inspection testing.

READ OPERATION -
D.C. CHARACTERISTICS

EXPRESS EPROM Product Family
PRODUCT DEFINITIONS

Type Tem%%ﬁ;an‘};‘g(.c) Burn-in 125°C (hr)
Q Oto +70 168 £8 :
T —401t0 +85 NONE
L —40to +85 168 £8
A ~40to +125 NONE
B —40to +125 168 +8

EXPRESS Options
27C64/87C64 Vearsions
Packaging Options
gopsed Cerdlp pec | Plastle

=1 T,LQ T T
—15 T.LQ T T
-2 T.LQAB | TA T,A
—20 T,LQA T T

—STD TLQAB | T,A T, A
-25 T.LQA T T
-3 TLQAB | T.A T, A
—30 T.LLQ,A T T

Electrical Parameters of EXPRESS EFROM products ere identical to standard EPROM parameters except for:

290000-13 -

TE= +5V Rw=1KN Veg= 45V

Vep = +6V  GND =0V CE = 33.3KHz
FGM = +5v

27C64
Symbol Parameter 87C64 Test Conditions
Min Max .
Ise Vce Standby Current (mA) | CMOS 0.1 CE = Voo, OE = V.
TTL 1.0 CE=ViWOE =V
Icc, M Vee Active Current (mA) TTL 20, 30 OE = CE = Vi
Ve Active Current at TIL 20,30 | OE=CE =V
High Temperature Vpp = Ve, Tambient = 85°C
NOTE:
1. See notes 4 end 6 of Raad Operation D.C. Characteristics.
v Cl1 280 Ve
a2 by =¥ ]
M»3s wpwe 30us
=R} f-1=1 i
Qs 24 4,
s A =) ~TLLr
¥ = ey 20& '
b3 44 A
:g : e ;:G':wd ;‘ 'I__L_r
Yaq fedjro 1 : 9 Az 20000014
:E 2 S :: Blnary Sequance from Aqg o Ay
9 B2 Py 1684 o,
oo 14 150 o,

Burn-in Blas and Timing Diagrams

.
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PROGRAMMING WAVEFORMS 27C64.

PROGAAM

YERIFY _]
v -
v
ADORESSES x ADDRESS STASLE !
Vi iz
s “
—_— fro— 'A%
NG vve. W %
: - b HGHZ £ N
DATA DATA IN STABLE - DATA OUT VAUID  ——
viL b (s ors®
le— 108 o r-l"" - — b—
1278v " \
y /.
$.0V .
fews__ |
s25v »
y ~?
L2
Y e tves__]
\ 0
CE A
Vi o
S p—
v, Ji L]
& —r
“ \
A
. L toes '
\ e— ——tt ———————
_ N ]
3 - \
Vu
290000-9

NOTES:

1. The Input Timing Reference Level is 0.8V ior Vy_and 2V for a Vig. !
2. Lo and tprp are characteristics of the device but must be accommodated by the programmer.

3. When programming the 27C64, a 0.1 pF capacitor is

transients which can damage ths davice.

required across Vpp and ground to suppress scuious voltage




27C64/87C64

A e v g

A.C. PROGRAMMING CHARACTERISTICS BIG6E
Ta = 25°C £5°C, See Table 2 for Ve and Vep Voltages.

Symbol Parameter Limits Unit | Conditions
Min Typ Max

tvps Vpp Setup Time 2 us

tves Voo Setup Time 2 us

e Chip Deselect Width 2 us

taL Address to Chip Select Setup 1 us

ta Address Hold from Chip Select 1 HS

tow PGM Pulse Width g5 100 105 ps | Quick-Pulse
tos Data Setup Time 2 pus :

tore OE High to Data Float ] 130 ns

tces Output Enable Setup Time 2 us

toe Data Valid from Qutput Enable 150 ne

ton Data Hold Time 2 ps

tees CE Setup Time 2 ns

NOTE:

1. Programming tolerances and test conditions are the same as 27C64.

PROGRAMMING WAVEFORMS BY5ET

rw

£l

had

| -

NOTE:

1. 12.75V Vpp & 6.25V Vg for Quick-Pulse Programming Algorithm.
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ADVANCED 64K (8K x 8) )
PRODUCT!ON AND UV ERASABLE PROMs
m Plastic P27684A is Compatible with w New Quick-Pulse Programming™
Auto-insertion Equipment Algorithm For Plastic P2764A
e—H . ~- 1 Second Programming
. Eﬁ;: f:;egz;l{: 027&2_8.' "e — intellgent Programming™ Algorithm
— 200 ns Plastic P2764A-2 Compatible
m Molsture Resistant = intgligent Identifier™ Mode
m Two-line Control B8 Industry Standard Pinout ... JEDEC

Approved ... 28 Lead Package
(See Packaging Spec, Order ¢231360)

The Intel 2764A is a 5V only, 65,536-bit electrically programmable read-only memory (EPROM). The 2764A is
fabricated with Intel's HMOSII-E technology which significantly reduces die size and greatly improves the
device's performance, power consumption, reliability and producibility.

The P2764A is ideal for high volume production environments where code floxibility is crusial. Plastic packag-
ing is also well-suited to auto-insertion oquipment in cost-effactive automated assembly lines. Intel's new
Quick-Pulse Programming Algorithm enables the P2764A to be programmed within one second. Programming
equipment which takes advantage of this innovation will electronically identify the EPROM with the help of the
intgligent Identifier and rapidly program it using a superior programming method. The intgligent Programming
Algorithm may be utilized in the absence of such equipment.

The 2764A provides access times to 180 ns (2764A-1). This is compatible with high-performance microproces-
sors, such as Intel's 8 MHz IAPX 186 allowing full speed operation without the addition of WAIT states. The
2764A is also directly compatible with the 12 MHz 8051 family.

Two-line control and JEDEC-approved, 28 pin packaging are standard features of Intel higher density
EPROMs. This assures easy micreprocessor interfacing and minimum dasign efforts when upgrading, adding,
or choosing between non-volatile memory altematives.

*HMOS is a patented process of Intel Corporation.

v DATA OQUTPUTS
o N 00-0,

GND o———s- "

\ T

5E —e{ OUTPUT ENABLE }—»
BSWM —e] CHIP ENABLE
CE —ol AND OUTPUT BUFFERS
PROG LOGIC

DECODER Y-GATING
Ao-A,; § ™
ADDRESS ¢ —*

—_— X
INPUTS o DECODER

"y

65,536-81T7
CELL MATRIX

[ X NY]

230864-1

Figure 1. Block Diagram
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Pin Names
Aog=~Aq2 Acdresses
CE Chip Enable
OE Output Enable
Go-0y7 Outputs
PGM Program
N.C. Nz Connect
D.U. Don't Use

27818 27258 | 2TIUA | ITI2A{ 2718
Voo { DU.J Ag | Voo | "V
Az | Az | Az | Az | A2
Al M| A Ay Ay | A7
Ml M| A A A | A
NlNIANM As As | As
AAAA A Ad | A
Mlalajas ] A 1A
Al ] k] 2 Ay A | A
Av | A ) A A A Ay LA
LB EREERE] ) A { A
G W¥0a| Qo | Go | Go O | Co
O JUG| Oy | Oy (] G | O
Oz { 2 | Oz | 0 { O 0z | 02
Gad | Gnd | Grd | Gnd | Grd GG | God

15

PORrAPLIED

)

q5zzg

>
Es
o

POPPLH

27324 lz7120alz7204
Voo | Veo|”
PGH | A
Voo | A | A
As ANlA
Ay AN A
A | Av | A
OC/Vppt O | TE
Ao | Ao | Ao
TElE
Oy } O7 { Or
O¢ | Os | Os
Os | Os | Os
O4 Oy | G4
O 1 O 1Oy

intel “Universal Site"-Compatible EPROM pin configurations are shown in the tocks adjacent to the 2764A pins.

Figure 2. Cerdip/Plastic DIP Pin Configuration
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2764A

EXTENDED TEMPERATURE
(EXPRESS) EPROMs

The Intel EXPRESS EPROM family is a serias of
electrically programmable read only memories which
have received additional processing to enhance
product characteristics. EXPRESS processing is
available for several densities of EPROM, allowing
the choice of appropriate memory size to match sys-
tem applications. EXPRESS EPROM products are

EXPRESS EPROM PRODUCT FAMILY

available with 168 +8 hour, 125°C dynamic bum-in
using Intel's standard bias configuration. This pro-
cess exceeds or meets most industry specifications
of burmn-in. The standard EXPRESS EPROM operat-
ing temperature range is 0°C to 70°C. Extended op-

erating temperature range (—40°C to +85°C) EX- .
PRESS products are available. Like all Intel.

EPROMSs, the EXPRESS EPROM family is inspected
¢ 0.1% electrical AQL. This may allow the user to
reduce or eliminate incoming inspection testing.

EXPRESS OPTIONS

PRODUCT DEFINITIONS 2764A VERSIONS
Type | Operating Temperature | Bumn-in 125°C (hr) Packaging Options

Q 0*Cto +70°C 168 +8 Speed Versions Cerdlp Plastic

T —-40°Cto +85°C None -2 Q

L —40°Cto +85°C 168 +£8 STD QT L T
-3 QT L T

.—25 QT L T

-30 Q,T,L

READ OPERATION
D.C. CHARACTERISTICS

Electrical parameters of EXPRESS EPROM products are identical to standard EFROM parameters except for:

TD2764A
Symbol Parameter LD2764A - Teést Conditicns
Min Max

Isg Vg Standby Current (mA) 40 CE = Vi, OF = v _
lec, M Vg Active Current (mA) 100 OE=CE=V

Vcg Active Current 75 OE=CE=Vy

at High Temperature (mA) Vep = Ve, Tampient = 85°C

NOTE: ’

1. The maximum current value is with outputs Qg to Oy unloaded.

-/

Yo O 1 28{73 Vee

4,02 27366

. 403 262 NC

~q‘ 254

A Os 24[14y

A‘dﬁ 23 Aqq

asd7 2235

=N 7ea =t
Ao 20008 Yeo
Ve .‘oC 10 1wt o
-2 -:\-—{:‘ 11 18 Y Q4
Oy w312 17 g
0y M 13 16 v 04
Vss O] 14 18 : oy

2308649
DE = +5V R = 1KN Voo = +5V

Vpp = +5V Vgg = GND = GNO
PGM = +5v

30 us

Snlinly

230864-10
Binary Sequence from Ag 10 Aqa

Burn-in Bias and Timing Diagrams
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ABSOLUTE MAXIMUM RATINGS*

Ve Supply Voltage with Respect

toGround.................... —=0.6Vto +7.0V
Operating Temperature
OuringRead .................... 0*Cto +70°C *Notice: Stresses above those listed under “Abso-
Temperature Under Bias.......... ~10°Cto +80°C hnte Maximumn Ratings” may cause psnmanent dam-
Storage Temperature .......... —85°Clo +125°C  age to the device. This is a stress rating only and
All Inputs or Output Voltages with functional operation of the device at these or any
Voﬁ:;geo"t tg_ G;%U"?tﬁ ---------- ~06Vio +6.25V  iher conditions above those indicated in the opera-
nrin c4 w tional sections of this specification is not implied. Ex-
Respectto Ground: .......... —0.6Vto +13.5v posure to absolute maximum /au'ng conditions for
VPS m tzogf&en:m extended periods may affect device relisbility.
During Programming ......... —0.6Vto +14.0v

READ OPERATION
D.C. CHARACTERISTICS 0°C < To < +70°C

Symbol Parameter Uimits Condltions
Min Max Unit
Iy Input Loed Current 10 pA Vi = 5.5V
o Output Lagkage Curront 10 pA Your = 5.5V
] Vpp Curent Read ) 5 mA Vpp = 5.5V
isg Ve Current Standty 35 mA TE = vy
icc® Voe Curent Active 75 mA TE=08 = Vi
Vi input Low Voltago -0.1 +0.8 v
Vin Input High Voltage 2.0 Vec + 1 v
Voo Qutput Low Voltage 0.45 v of = 2.1 mA
Vou Output High Voltage 24 v loH = —400 pA
Vppld Vpp Read Vollage 38 Veo v Voo = 5.0V10.25v
A.C. CHARACTERISTICS 0°C < Tp < +70°C
y o | VosEE® | zmeass gt iy fot baye 276404 o
Voot 10% 2764A-20 g,‘:“::s gm-?o 276445 | Y | Condmions
Symbol Parsmater | Min | Max | Min | Max | Min | Max | Min | Mex | Min | Max
tace Address 10 180 200 250 300 450 | ns | CE=DE=v
. . Output Delay
e TE 1c Output 180 200 250 300 450 | ns | Ok=vy
Delay
toe OF 10 Output 65 75 100 120 150 | ns | CE=vy
Deoley
el TE High to [ -3 [ 55 0 60 [} 105 § 0 130 | ns § TE=vy
Output Float
ton® Output Hold 0 [} 0 0 [ . ns | CE=OE=Vy
'&’mor OE
Whichever
Occurred First
NOTES:

1. Vo must be epplied simuitaneousty or bofore
2. Vpp may be connected directly to Ve except
lpp. The maximum current

drivon—see timing diagram on the tollowing page.
4. Model Number Prefixes: No prafix = CERDIP; P = Plastic DIP.

during programming.
value is with outputs Og to Oy unloaded.
3. This parameter is only sampled and is not 100% tested.

Vep and removed simuitaneously or after Vpe. . )
Thesupptymmwouldmenbemesumoﬂccand

Output Data Float i$ dsfined as the point where data is no fonger




2764A
PROGRAMMING WAVEFORMS
PROGA vERIFY
Y amia
ADCAESSES X ADDRESS STAGLE
Vi, T o
et Lag e
—_— [._.“,
e —— st Pt omorie 4
os. o topeoed ..:. ore
1275v/7 1264 -
Voo
uv.-—._/
A oyt el
S2Avianvin 3 ’%
m‘——/ ves —o
L—'cu—ﬂ
Ve >
("]
\ \
— w f(e— o
\( r._ -‘1 ta— log —o —
&v‘ —f lorw |e— \. / ’
230884-8

NOTES:

1. The input timing roference levei is 0.8V for Vi and 2V for a Vin.
z:ogandtggpamcharacteﬁsuctolmedemcebutmustbeaccamnodatodbymoprogmmr.

3. When programming ihe 2764A, a 0.1 pF capacitor is requred &cross Vpp and ground to suppress spurious voltage

transients which can damage the davice.

4. 12.75V Vpp & 6.25V Vg for Quick-Pulsa Programming Algorithm; 12.5V Vpp & 6.0V Voc {for Intgligent Programming

Algorithm.

2
s
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2732A

32K (4K x 8) PRODUCTION AND UV ERASABLE PROMS
B 200 ns (2732A-2) Maximum Access m Low Current Requirement

Time ... HMOS*-E Technology — 100 mA Active
= Compatible with High-Speed —35 mA Standby

Microcentrollers and Microprocessors intaligent identifier™ Mode

... Zero WAIT Staie — Automatic Programming Operation
® Two L'ne Control ® [ndustry Standard Pinout ... JEDEC
@ 10% Ve Tolerance Avallable Approved 24 Pin Ceramic Package

) (Sea Packaging Spec. Order ¢231360)

The Intei 2732A s & 5V-only, 32,768-bit ultraviolet erasable (cefdip) E!ectricaﬂy Programmable Read-Only
Memory (EPROM). The standard 2732A access time is 250 ns with speed selection (2732A-2) available at
200 ns. The access time is compatible with high performance microprocessors such as the 8 MHz iAPX 186. in-
these systems, the 2732A allows the microprocessor to operate without the addition of WAIT states.

An important 2732A feature is Output Enable (OFE) which is separate from the Chip Enable (CE) control. The
OF control eliminates bus contention in microprocessor systems. The CE is used by the 2732A to place itin a
standby mode (CE = Vi) which reduces power consumption without increasing access time. The standby

mode reduces the current requirement by 65%; the maximum active current is reduced from 100 mA to a
standby current of 35 mA.

*HMOS is a patented process of Intel Corporation.

OArA OUTPUTS 2784 2764
A ©0g-07 27128 | 2764A 2716 2718 2764A} 27123
GNO o——= I 27128A[27C64 2732A 27C64{27128A
PACOIAR 1 l ] ] I 1 [ 87C64 e 87C84 -
OEvpe ] BEanD | — o ]
& — EErosic — outeur aurreas Vep | Vep S Vee | Veo
1 _ Az | A2 A\ PGM | PGM
=| oecooen | L] veamms Ar | A7 { A7 | Mt 1P |veg| NC. | An
Ag-Aqr | T e
ADDRESS — Ay A | A5 | %32 B4 Ag| N | As
Weurs | —f . R e As As | As | 43 22134y Ag | Ag Ao
=| oecooer | I | cEw matax Aq Ag AL AOe 2183 4¢ Vep| Ar | An
| Ay As | Ag ] asds 200158 /v |[OE | TE | O
Az Az { A2 | &, Os 194 Aol Ao | Ao
250081-1 Ay A F A Mgy spa Tl 8| &
Figure 1. Block Dlagram go 8’; gz :v =D 7 ‘: g g 8:
0 ol 15830
Oy O {O1] 0,20 who, , |Os| Os O3
PInN Oz O2 { 02| o, 14f3 9 Oy} Of | O
n Names GND | GND [GND] oo d 42 shos O3] 03 | O
Ag-Ayy Addresses
& St Enatie :‘O.:.E.Unlversal S tible EPAOM eonf shown
v, < Enablo/V, ntel * ita" cornpa igurations are in
Sf_o';" :: Pt £ the blocks adjacent to the 2732A pins.

Figure 2. Cerdip Pin Configuration
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EXTENDED TEMPERATURE
(EXPRESS) EPROMSs -

The Intel EXPRESS EPROM family is a series of
electricaily programmable read only memories which
have received additional processing to enhance
product characteristics. EXPRESS processing is
available for several densities of EPROM, allowing
the choice of appropriate memory size to match sys-
tam applications. EXPRESS EPROM products are
available with 168 +8 hour, 125°C dynamic bur-in
using Intel's standard bias configuration. This pro-
cess exceeds or mests most industry specifications
of burn-in. The standard EXPRESS EPROM operat-
ing temperature rangs is 0°C to 70°C. Extended op-
erating temperature range (—40°C to +85°C) EX-
PRESS products are available. Like all Intel
EPROMS, the EXPRESS EPROM family is inspected
to 0.1% electrical AQL. This may aliow the user to
reduce or eliminate incoming inspection testing.

READ OPERATION

D.C. CHARACTERISTICS

Electrical Parameters of EXPRESS EPROM prod-
ucts are identical to standard EPROM parameters
except for:

EXPRESS EPROM PRODUCT FAMILY

PRODUCT DEFINITONS

Type|Operating Temperature| Burn-in 125°C (hr)
Q 0*Cto +70°C 168 £8
T —40°Cto +85°C None
L —40°Cto +85'C 168 8

EXPRESS OPTIONS

2732A Versions

Packaging Options

Speed Versions Cerdlp
-2 Q
STD - QT L
-3 Q
-4 QT L
-20 : Q
—25 QT L
—-30 Q
—45 QT L

TD2732A
Sym- | parameter | LD2732A ey
bol Conditions
Min | Max
s | Voc Standby 45 |CE = Vi
Cusrent (mA) OE = vy
Vg Active - -
1001(1) - (mA) 150 {OF = TE = v
Veg Active CE =CE = V.
Current &t High 125 {Vpp = Vcou
Tempaerature (mA) Tamblent = 85°C
NOTE:
1. Maximum current value is with outputs Og to O7 uniéaded.
Y%=} ~ 2401 Vee
a2 234
[ ¥ b ] 22004
A4 2100 M
Asl]s 20{3 &8 /v,
A e 3 19T At ”
=L e e
vcj .A,c ] 7 :b-«lnr- 0y
) -;-C 9 1€ D—~=- O¢
0y -vr-c 10 150wt 05
0y b 11 14wt 9,
Yss ] 12 13 ¥ o3
290081-3
OE/Vpp = +5V,R = 1KY, Voo = +5V
Vgg = GND, CE = GND

Ay

2800814
Binary Sequence from Ag 10 Aqg

Burn-in Bias and Timing Diagrams
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ABSOLUTE MAXIMUM RATINGS®

Operating Temp. During Read ....... 0°Cto +70°C
Temperature Under Bias......... ~10*Cto +80°C
Storage Temperature .......... —€5°C 10 +125°C
All input or Output Voltages with

Respectto Ground.............. —0.3Vto +6V
Voltage on A9 with Respect

oGround . ....oeveinnnnnnn.. —0.3Vto +13.5v
Vep Supply Voltage with Respect to Ground

During Programming ........... ~0.3Vio +22V
Vg Supply Volitage with

RespecttoGround ............ -0.3Vto +7.0V

READ OPERATION

D.C. CHARACTERISTICS 0°C < Tp < +70°C

*Notice: Stresses above those listed under “Abso-
lute Maxirnum: Ratings” may cause permanient dam-
age to the device. This is a stress rating only and
functional operation of the device at these or any
other conditions above those indicated in the opera-
tional sections of this specification is not implied, Ex-
posure o absolute maximum rating conditions for
extended periods mey affect device reliability.

Symbol Parameter it Units Condltions
| Min Typ(3) Max

Iu Input Load Current 10 pA Vin = 5.5V

Lo Output Leakage Current 10 pA Vout = 5.5V

15502 Vec Current (Standby) 35 mA CE =V OE =V

Icci@ Vg Current (Active) 100 mA OE =TE = vy,

ViL Input Low Voltage -0.1 08 v

Vin Input High Voltage 20 Vo + 1 v

VoL Output Low Voltage 045 v loL=21mA

Vou- Output High Voitage 24 v loy = —400 A
A.C. CHARACTERISTICS 0°C < Tp s 70°C
Versions Vee £5% 2732A-2 | 2732A | 2732A-3 | 2732A-4 Test

Vee £10% 2732A-20 | 2732A-25 | 2732A-30 | 2732A-45 |Units| Conditions
Symbol Paramater Min |Max Max| Min | Max| Min |Max
tace Address to Output Delay 200 250 300 450| ns |CE=O0E = vy |-
tee CE to Output Delay 200 250 300 4501 ns {OF = V),
toe OE/Vpp tc Output Delay 70 100 150 159| ns |[CE = Vg
tor®  [OE/Vpp High to Output Float| 0 | 60 60| 0 [130] 0 [130] ns [CE =V
ton@  |Output Hold from Addresses,| 0 0 0 ns [CE = OF = v_
CE or OE/Vpp, Whichever
Occurred First

NOTES:

1. Vcc must be applied simultaneously or before OE/Vpp and removed simultaneousty or atter OE/Vpp.

2. The maximum current value is with outputs Og to Oy unloaded.

3. Typical values ere for T4 = 25°C and nominal supply voltages.

4. This paremeter is only sampied and is not 100% tested. Output Fioat is defined as the point where data is no longer

driven—see timing diagram.

?
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A.C. PROGRAMMING CHARACTERISTICS
Ta = 25°C £5°C,Veg = 5V 5%, Vpp = 21V £0.5V

Symbol Parameter Sl Units Test (:2?31:;“8‘
Min | Typ(3) | Max

tas Address Setup Time 2 us

toes | OE/Vpp Setup Tine 2 us

tos Data Setup Time 2 us

tAH Address Hold Time 0 ps

tod Data Hold Time 2 us

torp | OE/Vpp High to Output Not Driven 0 130| ns {Note 2)

tew CE Pulse Width During Programming 20| 50 | 55| ms

toen | OE/Vep Hold Time 2 us

tpv Data Valid from CE { 1 | ps |CE =V, OE/Vpp = VL

tvr Vpp Recovery Time 2 us

teRT OE/Vpp Pulse Rise Time During Programming | 50 ns

NOTES:

1. Voo must bo epplied simultaneousty or before OE/Vpp and removed simultaneously or after OE/Vpp.

2. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer
driven—see timing diagram.

3. Typical values are for T = 25°C and nominal supply voltages.

4. The meximum current value is with outputs Og to 07 unloaded.

*A.C. TEST CONDITIONS

Input Rise and Fall Time (10% to 30%) ..... <20ns
InputPulselevels.................. 0.45V to 2.4V
Input Timing Reference Level ....... 0.8V and 2.0V
Output Timing Reference Level ...... 0.8V and 2.0V
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PROGRAMMING WAVEFORMS

Vin

s ¥ o
ADORESSES ;X ADDAESS STABLE X
Ve

e

High 2 ki High 2
OATA OATA W STASLE }———— OATA OUT VALIO 5——-—-—-

od oo

tous v ‘o
ot -—l Fo— | [

200081 -6

NOTES:
1. Thehputbmhgmferemelervollsosthavu and 2V for & Viy
2. mmmuechmacmmdmdmbmmlbonmmndmodbymmqm

3. Whan programming the 2732A, a 0.1uF capacitor is required across OE/Vpp end ground to suppress spurious voliage
transients which can damage the devics.
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include <stdio.h>
include <stdlib.h>
include <dos.h>
include <alloc.h>
include <graphics.h>
include <conio.h>

include <window.h>

#FH = A = e = A

void program();
void load_file();

int *data,*st_add;

int voltw=0x2c; /* volt for write */

int voltr=0x9c; /* volt for read %/

int voltl=21; /* volt show in target */
int volt2=5;

int volts=0xad; /* volt stanby */

char number="2716" ;

int count;

/* FUNCTION PROGRAM

void program()
{
register int 1i,73,k;

int starthight,startlow,endhight,endlow,elx;

int %4 ;
outportb(0x304,volts); /% set voltage %/
outportb(0x303,0x%80); /* set 8255 */

do {



target();
gotoxy(20,8);
scanf ("%62x%2x", &starthight ,&startlow);
/*gotoxy(20,9);
scanf ("%2x%2x", &endhight ,&endlow) ; %/
endhight=0x£f;endlow=0xff;
} while(starthight>endhight);
data=st_add;
outportb(0x304,voltw);
for(i=starthight; i<=0x£f;i++)
{
/*if(endhight>i)
elx=0xff;
else
elx=endlow;*/
outportb(0x301,1); /* hight bit */
for(j=startlow; j<=0x£f£f; j++) .

{

outporthb(0x302,3); /* low bit X/
outportb(0x300,*data); /* send data */
delay(10);

/*outportb(0x304,voltr);*/

/* d=inportb(0x300));%/ /* check error */
/* 1f(Oxff==inportb(0x300))

exit(1l); */

/* outportb(0x304,voltw);*/

gotoxy(20,13);

cprint£("s25%2X", 1,3);

d=data;

if ((*data==0xff) &&(*(data——)==0xff)&&(*(data——)==Oxff)&&(*(data——)==0xff>)



{i=Oxff; j=0xff;}
data=d;
data++;

)

startlow=0%00;

}

gotoxy(7,14);
cprintf("----- OK-———~ ")
while(!kbhit())
gotoxy(7,14);
cprintf(" "y,
free(data);
music();
}
/* FRAME
void frame(int xl,int yl,int x2,int y2)
{
int i;
window(1,1,80,25);
gotoxy(xl,yl);

printf(™%c",201);
for(i=1;i<=x2-x1-1;++1i)
printf("%c',205);
printf("%sc",187);
for(i=1,ic=y2-yl;++i){
gotoxy(xl,yl+i);
printf("%c',186);
gotoxy(x2,yl+i);
printf(™sc",186);

}

*/



gotoxy(xl,y2);
printf("™%sc",200);
for(i=1l;i<=x2-x1-1;++1)
print£("™%c",205);
printf("%c'",188);

} ;

/% FUNCTION DIR
void dir()
{
clrsecr();
system("'DIR/P *, %");
while(!kbhit())
{

delay(50);

/% - LOAD FILE

void load file()
{
char fname[10];
FILE *fp;
register int i=0;
gotoxy(4,13);
if((data=malloc(OxfLffL))==NULL)
{
frame(25,22,50,25);
window(25,22,50,25);
gotoxy(4,2);

cprintf(" out of memory");free(data);



while('kbhit())
i=0;
clrscr();

free(data);

}

else{
cprintf(" file name : "
gets(fname);
i£((fp=fopen(fname,'r"))==NULL)
{
frame(25,22,50,25);
window(25,22,50,25);
gotoxy(4,2);

cprintf("cannot open file");

while(!kbhit())
i=0;
clrscr();
}
else{
/*-——- load data from file———— % /
window(55,1,80,15);

gotoxy(7,14);
cprintf("Please Wait ");
count=filesize(fp);
st_add=data;
do{
*data=fgetc(fp);
data++;it++;

gotoxy(20,13);



cprintf("%4X ",1);
if(feof(£fp))

{
for(i=0;1<=5;it+)
{

*data=O0xff;
datat++;
}
}
Ywhile(!feof (£p)):
fclose(fp);

gotoxy(7,14);

data=st_add;

while(!kbhit())
gotoxy(7,14);
cprintf (" )%
menu() ;
}
/% FUNCTION SAVE FILE

save_data()

{
FILE *£fp2;
int x=0;

char fname2[10];




int *d;

gotoxy(4,13);

cprintf(" file_name : "), /* open file */
gets(fname2);

if((£fp2 = fopen(fname2,"w")) == NULL)

frame(25,22,50,25);
window(25,22,50,25);
gotoxy(4,2);

cprintf("Error in save file");
msiC();

while(tkbhit())

gotoxy(4,3);

clrscr();

else(
clrser();
menu() ;
data=st_add;

while(x!=3)

if(putc(*data, £p2)==ECF)

{

frame(25,22,50,25);
window(25,22,50,25);

gotoxy(4,2);

cprintf("Error in writeing file'");

while(!kbhit())



gotoxy(4,3); .

clrscr();

d=data;

if((*data==0xff) &&(*(data++)==0xff)&&(*(data++)==0xff)s&(*(data++)==0xE:

x=3;
data=d;

data++;

fclose(£fp2);

music();

/% FUNCTION READ */

read data()

{

register int i,j,k=0;

int *d;

target();

outportb(0x304,voltr); /¥ set voltage */
outportb(0x303,0x90); /* set 8255 X/

free(data);

if((data=malloc(Oxf£££fL) )==NULL)

frame(25,22,50,25);
window(25,22,50,25);
gotoxy(4,2);

cprintf(" out of memory");



while(tkbhit())
gotoxy(4,3);

clrser();

} -
else{
st_add=data;
for(i=0;1i<=0xff; i++)
{
outportb(0x301,1); /* hight bitx/
for(j=0;j<=0x£ff; j++)

{

outportb(0x302,3); /* low bit X/
*data=inportb(0x300) ; /* read data */
d=data;

if ((*data==0xff) && (*(data++)==0x£f) && (*(data+t+)==0x£ff) && (*(datat++)==(

i=0x£f; j=0xff;
}
data=4;
data++;k++;
gotoxy(20,13);
cprintf("%4X" k) ;
}
}
gotoxy(7,14);
cprintf("-—--- OK~~——— "y;
delay(50);
gotoxy(7,14);

cprintf(" "



misic();

}

/% void initialize()
}nt gd=DETECT ,gm=0;
initgraph(&gd,&gm," ") ;
ErrorCode=graphresult();
if (Errorcode!=grok)

{

printf("Graphics System Error:%s\n",

grapherrormsg(ErrorCode)) ;

exit(1l);
}
getpalette(&palette);
MaxColors=getmaxcolor()+1;
MaxX=getmaxx()
MaxY=getmaxy();

oo/

/% FUNCTION EPROM TYPE
eprom_type()
{

char ansl;

clrscr();

printf (" EPROM TYPE VOLTAGE \n");
printf(" ——-- - \n'");
printf("™ 1 : 2716 or 2516 Vpp = 25V\n'"");
printEf("™ 2 : 2732 or 27C32 Vpp = 25V\n"");
printf(" 3 : 2732A or 27C32a Vpp = 21V\n");
printf(" 4 : 2764 or 27C64 ~———emmmme. Vpp = 21V\n");

*/



printf(™ 5 : 2764A

printf("™ 6 : 27128

printf(™ 7 : 2718a

printf(" 8 : 27256 or 27C256————mm—m—m———
printf("™ 9 : 27256 or 27C256 ~—mm———————
printf(" A : 27512 or 27C512 -=————————=
printf(™ B : 27512 or 27C512 ——————————-
print£("\n");
printf(" Menu Selection : ");
ansl=getche();
music();
switch (ansl) {

case 'l'

number="2716";

voltw=0x75;

voltr=0x9c;

voltl=21;

target();
break ;
case '2°'
number="'2732";
voltw=0x5¢c;
voltr=0x9¢;
voltl=21;
volts=0xad;
target();
break ;
case '3’

number="'2732A";

12.5V\n");
21Vin");
12.5V\n");
21V\n'"");
12.5VA\n"");
21V\n");

12.5V\n");



voltw=0x2c;
voltr=0x9¢c;
voltl=21;
volts=0Oxad;
target();
menu() ;

break ;

case '4'
number="'2764";
voltw=0x2c;
voltr=0x9c;
voltl=21;
volts=0xad;
target();
break ;

case '5'
number="'2764A";
voltw=0x18;
voltr=0x9A;
voltl=12.5;
volts=0xad;
target();
break ;

case '6'
number="'27128";
voltw=0x2c;
voltr=0x9Sc;
voltl=21;
volts=0xad;

target();



break ;

case 'T7’
number="'27128A";
voltw=0x18;
voltr=0x8A;
voltl=14;

target ().

break ;

case '8’
number=27256;
voltw=0x1c}
voltr=0x98;
voltl=21V;
target();
menu() ;

break ;

case '9'
number="'27256A";
voltw=0x2c;
voltr=0x9c¢c;
voltl=21;
volts=0xad;
target();

break ;

case 'A'

number="'2732A7";

voltw=0x2¢c;
voltr=0x9c;
voltl=21;

volts=0xad;



target();
break ;
case 'B'
number="2732A";

voltw=0x2c;
voltr=0x9c;
voltl=21;

volts=0xad;

target();

break ;

}

clrscr();

}

/* FUNCTION MUSIC
music()
{
sound (5000) ;
delay(50);

nosound();

}

/* TARGET
target ()

{

frame(55,1,80,15);

window(55,1,80,15);

gotoxy(7,3);

cprintf("TARGET ZONE");

gotoxy(3,6);

cprintf ("Number ! %d",number) ;

gotoxy(3,7);

*/

*/



cprintf("Voltage 1 %2dV",voltl);
gotoxy(3,8);
cprintf("Start add #### : 0000™);
/*gotoxy(3,9);
cprintf("End add  #### : 0000™);*/
gotoxy(3,13);
cprintf("'Counter : 0000M);
}
/% MENU

menu()
{
frame(1l,1,45,20);
w;ndow(l,l,45,20);

gotoxy(4,3);

cprintf(" E : EPROM TYPE ");

gotoxy(4,4);

cprintf(" D

e

gotoxy(4,5);

DIR ");

cprintf(" L : LOAD FILE TO MEMORY");

gotoxy(4,6);

cprintf(" W : WRITE DATA TO EPROM");

gotoxy(4,7);

cprintf(" R : READ DATA FROM EPROM");

gotoxy(4,8);

cprintf("™ S : SAVE FILE ");

gotoxy(4,9);

cprintf(" P : DISPLAY ");

gotoxy(4,10);

cprintf(" Q : QuUiT");

gotoxy(4,11);

*/



cprintf(" M : MEMORY CLEAR");

gotoxy(4,13);
cprintf ("

gotoxy(4,13);

cprintf(" Menu Selection : ");

)

";

/% FILE SIZE */
int filesize(fp)
FILE *fp;
{
int i;
i=0;
do {
getc(£fp);
it++;
Jwhile(1feof(£p));
rewind(fp);
return i-1;
}
/% DISPLAY
dis()
{
int *st;

register int i,j,k;
cl_menu();

/*do{*/

printf(" Address") ;gotoxy(61,1) ;printf("Character\n");

for(i=0;i<=73;i++){
if(i==58)

printf("%c",209);

*/



printf("%c",205);
}
print£("\n");
data=st_add;
for(i=0;1i<=0x15; i++)
e
printf("™p. :",data);
st=data;
for(3=0; j<=0xf; j++)
{
if((*data==0) ! (*data<Oxa))
{printf("0%x ",*data);) '
else{printf(™x ", *data);}
data++;
}
data=st;
gotoxy(59,3+1i);
printf("%c",179);

for (k=0;k<=0xf ;k++)

gotoxy(60+k,3+1i);
if(*data==0)
{printf(".");}
else{printf(™%sc", *data) ;)
data++;
}
printf("\n");
}
while(!kbhit())

data=st_add;



cl_menu();
target();
menu() ;
/*free(data);*/

}

/%
cl_menu()
{
frame(1,1,80,30);
window(1,1,80,30);
printf("\n");
clrscr();
}
/%

-CLEAR SCEEN

main()

{
char ans;
clrscr();

target();

do{
menu();
ans=getche();

music();

MAIN PROGRAM

*/

*/

switch (toupper(ans)) {

case 'E' :
eprom_type();
break ;
case 'L'
load_file();

break ;

}I



case 'D'
dir():
clrscr();

break ;

case 'M'

cl_mem();
break ;

case 'W'
program() ;

break ;

case 'S'
save_data();

break ;

case 'R’
read_data();

break ;

cage 'P'

dis();

break .

case 'C'

break ;

case 'Q'

target();

clrscr();

menu( ) ;

clrscr();

printf("good bye!');
break ;
}

} while(toupper(ans)!='Q');



}
/%

cl_mem()
{
free(*datza);

}

CLEAR MEMORY

*/
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