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ABSTRACT

IN THIS PROJECT, THE EPROM PROGRAMER THAT USING MICROCOMPUTER IS
PRESENTED. IT CONSISTS OF TWO SECTIONS, FIRST SECTION IS HARDWARE THAT
IS INTERFACE CARD, POWER SUPPLY AND MAIN CIRCUIT. THE SECTION PORT IS
SOFTWARE THAT CONTROLS THE HARDWARE FOR PROGRAMMING PROCESSED OF EPROM

PROGRAMMER
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2716 PROGRAM CHARACTERISTICS!)

Ta=25"225°C, Veel?! =5V 25%, vppl23l 225y r1v

D.C. Programming Characteristics

109 2716  STUSAIWILTUAIAN

Symbol Parameter Min. Tys. Max Units Test Conditions
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‘a
A.C. Programming Characteristics
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unaeds AT s unest® 2716 1 9 szifunnstisieuniEsue
USRI 2716 fu 9 3P 1 Buutayseaw 2716 fu 2 fundte -
2.8.6 nIRTREUEBYR  (Program Verify)

'lumsm'maauﬁ'agﬂﬁL%‘uum‘tmmﬁmamé”zu:u sanNsavmITITMRS
NP iibutpyRee w9 AsassRLimAIR Tenn Fasnes
ﬁmmnﬁ‘mﬁ’hﬁ’a}‘mﬁtiuumimﬁ')Wﬂmﬂ ATV LI (time diagram)
19N1ASISRALTEYR URAIBYIUUNETRITIfA 2-7 Faorda inn i 13
OE 1 "0 fu faysezisingosmnuiin VPP <xilin 25 Tamd Anw

SR 2-2 dsesamnae i@ iunns Bsulagm 1 M
a5 ENsAT MR Imssna. 50 TRViuR 39 1imnduiwipes
Usn USSR uATuUmMIUBE N L iy vl fasannns | Fuuaysn
iufasFssaundinnifusneund 2-6
2.9 2732 32k (4k*8) Hwian

Intel 2732 \fufiwsmumunn 32,768 Im swaefdunns (Fuufia
yan s 3 s AsEge 2732 ThnsanuunmNaccess time

e,

19N

=Re

390 ns Max 2732-4

Access time

450 ns Max 2732

550 ns Max 2732-6

200 ns Max 2732 A
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I wnaiiuin 2732 A 81 access time ﬁaaﬁgﬂ dasunsand
SMATBARTIRIIIeY iR wsansoge ¥ du 8086-2 MHZ o 2732
QEYMINUS MU RATILS 120 L 0T W AN BNDS LT WAIT states (F01ifuse

1y 31.11':'1 2-5 uRaansray 2732

2732 27324 MODE SELECTION *
PIN CONFIGURATION PIN CONFIGURATION

PINS CE | OEivep Vee OUTPUTS

sy~ ave s hvee MOOE us| e 20 | (811,132
LIYs B n{da Az (I A o v v =
~0s afa Qs (38 v v > Oour
A e s Al A Stanubry - Vi |Don’t Cote *5 High Z
A s 2 [16Ere A 1) Gt rvee Prugsem ViL Vpp - 5 D
Al s 19 {14 -0 BEY ot g
oyran Venly | V \Z 5 [»]
A wilet LR et 0 s w ouT
LYa i} 1 {1% 51 s 1o Prugrem Inhitnt | Vi Vep 15 High 2
%G @ 10 {10y Y]y Mo,
L &g 18 10 6,3 w0 180,
0 n 14 {09 4 o n tafJo g
ano( 12 v fl0s o] 12 30, . BLOCK DIAGRAM
OAlA OuTPUTS
vee o—mm J0-01
GND o —_——
e L
- OE -_ & AND B
PIN NAMES A &2 —vl CE LuuiC I-— OuTPuT BuFFEAS
L L
o i 18
- Cat
aq-Ar, | AOOHESSES sg-ays | =] uecoora |-i- Y GANING
ct CHIP ENABLE Aﬂ.g:"n: 1 RS
ot QUTPUT ENABLE — £ ¥2.7ca ot
Oy Oy QUTPUTS =<| oecopeA | ° CELL MATMIA

SR 2-8 usAINSIRBANSIRRIENTaN

2732 TRVRALEEVEA TSN SORARTINERY BN & TN TR L
access time AnszuEmaEvUGFALU 150 mA TunaeFinnseusma sy
VERGER L 35 mA Tousevdidfia 75 %

sty 2732 s iilbutwnlseviaieiy 2716
iksenis 33 imandndtin
2.10 A SHMNTTMIWITWRRN 9 (Device Operation)

ATSYMIMUIUTINAATY 1 989 2732 IR HAfENISYMITUIUTIAANS

7 u 2716 @p M nadhuaeaqnnd 2716 1Hu 24 11 wafl uAtunsdl
789 2732 i A1l edwndn Feen i ussfpssanuuiiningiwianna

2732 yweuls 2 wihiitafcasdsassnifiu 24 11 (ibuldu mnguﬁ
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2-8 ewrindmh 20 uﬁQﬁutﬁu%a OE use Vpp ﬂﬂsqqﬁ 2-3 usnaiang
Rantwn 1a9 2732
1u 2732 3t READ MODE, STANDBY MODE, OUTPUT OR - Tieing,.

PROGRAM INHIBIT u&: PROGRAM VERIFY wiauAiru 2716 33tmansidn

PINS [+ OENpp Vee ouTPUTS

MOOE (18) 120) .2 (8-11,1317)
Raad Vi, Vy, +5 Ooyr
Stanaby . Vi Con't Carg +5 “High 2
Program \ Veop 5 O
Program Vedily Ve Vie -75 Oguy
Program inmdit Vin Vep +5 High Z

2-3 U&AINNT LRanRRgItasdingaN 2732

=t.

A

A.C. PAROGRAMMING CHARACTERISTICS: T,=25 £5°C. Vee =5V = 5%, Vpp= 25V = 1V

4 Limits

Symbol Parameter r_‘h_Mn. Typ. Max. Unit Test Condltions
las Addresa Setup Time 2 us

loes O€ Setuo Time 2 ps

los Data Setup Time 2 P

Tan Adgaress Hold Time 0 us

toen OE Hold Time 2 ! us

lom Data Hold Time 2 uS

loé Ctup Enable to Qutput Float Delay Q 120 ns

lov | Data valid trom CE. 1 ps- | CE=v,,TE=V,
low CE Puise Width Ouring Programming 45 50 55 [ ms

tear OF Pulse Rise Time During Programming 50 ns

tva Vpp Recovery Time o2 us .

Note:. 1, When piogramaqung (he 2732, 8 0.1 oF cac;acuor i3 rgquised aci0as OE/Vpp and yround o suppi 4 Itag which may

camaQe {he device.

Asaft 2-4 usnIRuaEanaINTaN 2732 nax tEnuinge

2.10.1 vesns  isHuimm

ans \Buutpyessiu 2732 HitasiiauvilauAulu 2718 2732 eay
W IvmAnT LTsutage (Fingn OE/Vpp'agﬁ 25 v Faanaaniuaznaiiin
LﬁUUi:QiHﬁﬂﬁﬁ 0.1 ‘BAsHSh  dpAdansEwingn OE/Vpp Aufafiu D
saunsIBAYS UL IR IR Fannem s et TusunsantedE

Wi 2732 9t Puiin active low BoAnaAtmay 2718 Faifuuin active
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high A15°9% 2-4  (HUANSWLENAN LIAUANS 1AM gt 2-9 b
wnns Bsufayeaau 2732 A futvilbuduAiu 2732 yuseans sn
Wu VPP (Eeagiutwmnns Euufgelan iy 21 + 0.5 19w #adn VPP

AT AU 21.5 e 2732 A e

PHOLNAM
vindy

AULARSIES X AuUnEIS N x
&
—_—
Al UASAINIIAULY }\ v ValaUut Vauiu
AU N V4 Avu N
Tt . e, dw o
;-— 21 - = & 'I ] ll'l' -1 wa

MAR,

fam ]
1t

1ALL THMES SHOWN 1 | 1 ARE MIMIMUM AAU I8 30 C UMLLSY UT e K SPeCifing
2 THE INPUL TIMING REFERLNCE LEVEL 13 1V FUN A Vi ANL LY FuM A Y,
23

5L 2-8  UEAIANTIS IR 1B9 2732 maryrnns LErufpys

2.11 2764 64K (8K¥8) Hwian

2764 (Dufiwsan  funa 65,536 IM(BR*8)H access time L¥AL
200 wSuwIun %qmmsnﬂﬂiﬁ’ﬁumﬁ‘s'iuamamm""i"i‘m’mmmsnga 8.1
8086,8MHZ iAPX 186 tfuffu Fatuszuuivend] 2764 srmaniurias TR
VIR LTSI A TN RTINS (R WAIT states (8 uivmmuszvdn i
189 2764 fNSoUSTVERASZURINIARNA 100 mA TIAEN™NIU SARI LA
40 mA Wwimmuszwitwh 99z fudn 2764 Aunstudintiasnin 2716 use
2732 faen 2764 gnas"*m"n"'umn HMOS Technology 34ifu high-
speed N-channel MOS Silicon gate Technology A AvETALE i

BULYR 'lugx.ﬁ"l 2-10 uansdadhnny 2764
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2764
IERERE SEEREEE
~ ~ 1 & 3
vee Cata cutPuTS ol I &
Jee= Oy-0 e L vew e v~ ald e vee |vee
Voo o ’_"—“"—‘ g | w2 W a i) mE A3 | ae
l [ [ { t I I Il Bl Bl B4 N Al e vee| vee  |An- |4
Mol M R np A LY e (A
CGTAUT ENABLE pome]
,:: Cres thasit A PR A | A L= ] 1 A IR Rl A A
ot AN CUTPUT MSFEIRS As Ae A Ay a (s 33 A N Aye jAne
PROG LOGIC M (A [ a ey [YN4 uf) R O | Girvep|ok (O
- v LI ] A [ M a1 (le 3{Y A Are ) Ao Arg Mg
T3 cecooen ::] TaATG Aty [ A ade Wl a Tl |cF |@
ierdys | = et ERE] | a e (Jre "g Q. Oy | Oy G |9y
awoness | =1 E O |Co }Os |0 % Qn 1 o O fou  |os 04
wrs | T secooen : Qsent o, foy {0 jou a (u uh e, oy o, "oy [o4
iy : CELL MATAX Oy (O 0 {0 9, ({12 uf) o, 0, {04 Oy |04
—] — Gne | Gne | Goe | Gna ano (1e 143 o, 0y | Oy ay [0y
nOIE Wi, LPROM 8 AAR SreOwers wu [rel-

"l 2
MOCAS AQMCENT 1O Tk 2784 Sl

guﬁ 2-10 usIN1sIANDIBNTaN 2764

2P
ol

ASINR 2764 FMNTOIWMUARIN access time WAl
access time - 200 ns MAX 2764-2
— 250 ns MAX 2764,2764-25
- 300 ns MAX 2764-3,2764-30
- 450 ns MAX 2764-4,2764-45
2.12 n5&NISTI NIRRT (Device Operation)

TMIANTISY™NULEY 2784 189 8 Tva AIANsIW 3-5

MODE SELECTION

lanid ¢t 3 | el | b vee | o

e ~ e [t an [ m {3ey y AT
Aess . TS LY L] 33 e Oyt
Qorpns See "y Vi b . hC i ]
) Y 1 3 T vr Vg ngal
Srrprern > Y Ya 2 ver, vee Oy
ety LTY A L] e | vog Ogu
Progeom A0t *n A t 1 g vep ngad
s ey - £ Wy oy veg veg Cade
Mgy ond

L] LN My LT H vop Vee Oy

1. X can be Vg of Vi
2 Vpy = 120V 208

A15197 2-5 UEAINNS LABNSRRNITITasanTan 2764

1 2764 <l READ MODE, STANDBY MODE, VERIFY MODE use

PROGRAM INHIBIT MODE ‘vilaucu 2718 use 2732
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2.12.1 wAnnT Lisuime

N5\ TBuinyeseu 2764 At iilbududu 2732 A sniunn O
VPP “Uinan1siliaf indng (naen 2784 Tmue 28 11 SeTmTuEnAuLa
17 VPP WU 2764 S¥1 21 + 0.5 Tasr dfiundn 21.5 Teuin
219V 27684 18wned 11 CE ust PGM sriliimaldn 0" umaxiBuufis
::‘rma::% 2 11 fhefnsiiadn 0" AmeA LI useinusuased 50 el

P WU active low thuitiimn PGM usseiv (lnuan nsRireipyR

s un

A.C. PROGRAMMING CHARACTERISTICS: T, = 25 =5"C. V¢ = 5V =5%. V,, = 21V =0.5V (see Note 1)

Umits i

Symboi Parametar - Min. Typ. Max. Unit | Test Conditons®
ts . {.Acdress Setup Time 2 #S

toes OE Setup Time 2 ‘us

tos "Data Setup Time 2 us

[ -Address Hold Time o] us

ek Data Hold Time 2 us

toes’ Qutcut Enatle to Qutput Float Delay Q- 130 ns

b V.. Setup Time 2 us

[ PGM Pulse Width Ouring Programmiig : 45, 50 55 ms

tees CE Setup Time 2 us |

toe Oata Valid trom OE ) | 1se as |

ANSIN 2-10 uaﬂaqnmmn:m\:')nmﬁmau 2764 nox (FuuiBym

AN | BBulByRUBNAS U (staadard prograx.mning method )
Fayaf L Esutunss viiasTusunsaied 50 ReWIUNR Wy active-low fau
rn PGM SeEEAs R i duatauiBim  Intel #8  “intelligent
Programming Algorithm” Feasimusunsaed ymInuswiuda initial
URY overprogram pulse #a3a¥9183 initial pulse (S) fia 1 Aed)
U MEINTuREABIR overprogram pulse AN RIER N A naa iR iy
4X TRdum (X Jflu  iteration counter) uatdAnIMALRUIUTDY

initial pulse Whuliu 2764 Wiiulia 9 ApuikzymnisasvRaUTaYY
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‘ ~ veAwy
. l |
LOCRESSES X ACORESS STAGLE DATA QUT VAU l X
v, | A
t, .
’ ".Zl .. . — -.—."a"
.
N e
cara —{ OATA W STABLE ?}— ik 4 OATA CUT VALID I/___
A [ o i “tors
.z’._q -‘v:lu — !———.‘Q [E1}
l ¢ . . wAL
e
Yoy g
|
.
! CE \
W A
-
i 2
o e
Gt
% .
: - . [
45 meac g &
¥ @l e
. b0 1§}t

vax, .
CE
Yo P

U7 2-11 usAY waveform a3BwsaN 2764 max 1Fuuiny

A initial pulse RFNEIGAWRY 15 el un daufcusay
overprogrampulse #AMNBANNN nﬁuguﬁ 2-12 iy intelegent

Programming Flowchart
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zuﬁ 2-12 us3 intelrdent Programming Flowchar

guﬁ 2-13 (umS191IR1BY inteligent Programming waveform
Foaz Pt Vee QufaiiduBn 1 e (u 8 e Pen PN T sz
USAIANAINMNTINTAY  initial pulse UWRE overprogram pulse RA1#N
g 0.95 usr 3.8 WFUNPwWRIL  ANAWNINEDI overprogram
pulse QTULAAIN iteration counter 189 initial pulse %Jlﬂa
iteration couhter ﬁﬁﬁ§JQﬂlﬁu 15 overprogram pulse Q:ﬁéngqan

)

tHu 83 NadAu i
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vEMmEY

e

j AQUAESS STARLE SATA QUT vauID K
v | sl
[nau¥Y haneng 3
faf . _— —3
- v
q DATA 1N STABLE |[§ ik 4 sama QuT Vauo i S,
~ — - h—.ﬂ togse
- ) .
tH netihe e B

t
D, Ly R

21

J b

g

Lo fves
121

3 —

KA ‘I
Ve

towe

1.95 msi

.
ar
iyl

le—i015 — o

v_ e

1. ALL TIMES SHOWN IN {] ARE MINIMUM AND IN .SEC UNLESS OTHERWISE SPECIFIED,
2 THE INPUT TIMING REFERENCE LEVEL IS BY FOR Y  ANO 2V FOR A V.

1 1og AND e ARE CHARACTERISTICS OF THE DEVICE 3UT MUST BE ACCOMMOODATED 8Y THE PROGRAMMER,
4. 'WHEN PROGRAMMING THE 2764, A 0.1sF CAPACITOR IS REQUIRED ACROSS Vpp AND GROUND TO SUPRESS

MAX

3

SPURIQUS VOLTAGE TRANSIENTS WHICH CAN DAMAGE THE DEVICE.

anomn A4

e ———

guﬁ 2-13 usAd intelegent Programming waveform

129 AR 7 3BT LAY 2-13 WS TN WH 2-7 B

f09fA IR ILuANS LEsuays 1 Wy fidussina 5 IRVIuNR aauh

A ;)
iteration counter HAiTh 1 9z 1uindeABlarRu LLRas 1natibysause

WA 10 Wn F9aEtnsaut At @A LE s ax qﬂtuaéiaqu%ﬂhﬁutwa

2.12.2 inteligent Identifier Mode

inteligent Identifier Mode

(HunsausviIsI§U 2 aanan

QﬁnﬁwsauiQQ:tﬁuﬁhﬁﬁau%ﬁMQﬂﬁﬁ uﬂzﬁﬁﬂnaqSwsauﬂuﬁnuﬂﬁiﬁﬂﬁﬁu@unsﬁ

InsaNSUSUNSH LS WMILLASEN  soft  switch Uz 1#3HN programming

algorithm ﬁgnﬁhqﬂuﬁwwﬂﬁwﬁaﬁuiﬁﬁﬂuﬂqqqmugﬁ 25C+5¢C



22

intaligent Programming™ Algorithm - .
0.C. PROGRAMMING CHARACTERISTICS: Ty = 25 =5°C, Vgy; = 6.0V 20,25V Vpp = 21V 0.5V {see Note 1)

i .imits

Symbol i Parameter Min, IWax, Unit Test Conditions

Iy tingut Current (Al tnouts) 0 nA Vin = Vi or Vig
& ilnout Low Level (Al Inputs) -0.1 0.8 v

Vin | Input- Hight Level 2.0 Vg +1 \

Vou ;rOutput Low Voltage Quring Verity. -).45 v loL = 2.1 mA

VoM { Output High Voltage During Verity 2.4 ' IO = —400 uA

lee2 {Vce Supply Current (Program & Verity) . 100 mA

-lopa Vep Suooly Current (Program) - 30 mA CZ = vi_ = PGM

Vio Ag for inteligent Identifier Voltage 11.5 12.5 v '

A.C. PROGRAMMING CHARACTERISTICS: Ta =25 =5°C, Vge = 6.0V =0.25V, Vep = 21V =0.5V (see Note1)

Limits -
Symbol Parameter Min. Typ.. | Max. | Unit | Test Conditions®
tas Address Setup Time 2 uns -
toes OE Setup Time 2 us
tos i Data Setuo Time 2 =
taH Address Hold Time o} us
toH Oata Hold Time 2 us
tor Qutput Enable to Qutput Float Delay [+] 130 ns
tvps Vpp Setup Time 2 #S .
tves Veg Setup Time . YAAANLDE D - as.
tew PGM Initial Program Puise Width 0.95 1.0 1.05 ms (see Nots 3)
topw PGM Overprogram Puiss Width ; /8 \glf! . 83 ms (see Note 2)
"tees CE Setup Time . 2 . . us. .
{,_(05 LOata validtromOE. .. -~ . - . - 1 150 .. ns.. |t ¢

msm"f’l 2-10 uﬂmﬂ‘nﬁﬂmxma'mmﬁmau 2764

ABnsias tﬁ”lgﬁmﬂﬁﬁmammunw waTeedaatibudnarind  11.5-
12.5 T WALN. AS (pin 24) 7129 2764 SLIRDSI 2 AzUSngREA
output data ¥ 8 (& Semnasv toggle Fon A0 ( 11 10 Y 9 VIL
W VIH  zweniasdun  Fievessdaalindnentwiniiiu VIL Guse
whw'&ag'lu‘unfirm (A0 = VIL) USRS Nt DI LSt EA
(manufacturer code ) U WA (A0 = VIH) [cwnsiinidnnasd

mamum’&u (device identifier code) WU Intel 27684

a
.«

identifier bytes 2 bytes famns19¥ 3-8 F9asthsm odd party

a7
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Wil WA, 2525 \AHAuieWiwdn 2784 W intelight
Identifier nangvamen 2764  juinuwihiirt®  identifier
information

Rt SHRNGET LIV T

useuniingvnll  sedusn
identier bytes “Willu OFFH tsua

Pins ° Agp |. Oy Og Os (o] (o) 0, 0O, Qg Hex »
identifier (10y 4 (19) |- (18) (17) (16) (15) (13) (12) (11) | Data
Manutfacturer Code vViL 1 0 0 0 1 0 ¢] 17 89
Device Code ViH 0 0 0 0 0 [} 1 0 02

AM5797 2-12 USRS identifier infermatior maySwsan 2764
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sunsaazipnsalivinil aawiigiinsfisdaiilaudifive
udDENI AN AU InaNTAssEaTaeRaging - AU @wmsinu
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yauzaegnSe I/0 FaatfuszuuteRitu
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yeadau 8 Tn uaapseifdwndn 4 Tn us sdanamuRaviaduean XT

TUIMRETUINITEINNTAT L RURIIUSREnTaY XT eeadudima AT use
s ndpnanaianestnumiansafudte Aty nnshifiu XT mnsn
fnsounIfiLu AT Sas L BET TSR DENS1SARNNLSIREAnIATTNGS
ﬁhSﬁnﬁﬁ%ﬁﬁqﬂhganaanﬁéhﬁhﬁﬁu inwsnzAIEun1syanunes AT [zi$anan
XT i fleumnnshnns XT AL AT A1evmeunas AT 8799 RaRd s
AnsYMauTaIn SRl AERIAIMNEAYT IR Wi n1SYm DMA 1SRl
iilufipsuiadidasnissudetayseaasiu
3.2 amane  (Expasion Cards)

guﬁ 3-1 URAITUNATAINSATHHILLENE MY XT ua:guﬁ 3-2 usAY
TUNABBINTABEEETEWSY AT dhusaLmaInIshnEnt XT 1S 1adid i
ﬂuguﬁ 3-1 hfufResnsafautdis i 5hﬁtwsﬁztﬁauﬁ1u1ﬂﬁu§u AT
e (Fesfonfuras  AT) (duustiaduisnanuiannanndhnsnsundu

ﬁdnﬁfhuuuﬁﬁﬂuﬂﬁﬁudqqsﬁuLﬂaflwﬁﬁﬁaﬁuduqunsdﬁbu 9

> 4
MugUnTal ‘.m‘lm‘\.ﬂnzd# 2

mwamIadgy

. A& X a.

misnssiassAunsatyng s

v des o X ]
Tauldwnimsug =

JUA 3-1 Sheaznadn ThneEasty XT
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ﬁﬁoﬁquaﬂLnsanaqwa%hﬁqunsdﬁﬁﬁaﬂgﬁﬂuﬂsa Fathu nﬂsﬁa:ﬂihﬂuw%aﬂﬁuqu
qunsdtnéﬂﬁ Favh BufasfinniiaiBnrsaupamash T IBM PC washustwmion
ANIMATILENNNAUIAL LARTA AN e i ERENARNUDA LASRLN
LilauAuUAN N uﬁéhnnmﬁﬂﬁﬁunﬂsﬁLutﬁaﬂunﬁsﬂﬁuua:Liauﬁbgaa:ﬁﬁqﬁhﬁaz
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WUANSIAT 3-1 UREANS19N 3-2 UEAINTSARUEA LASRNEINASA 1/0

Block 0 | O0C00-OFFFF RAM 10 64K

Block 1 | 10000-1FFFF RAM 1o 128X

Block 2 20000-2FFFF RAM to 192K

Block 3 30000-3FFFF RAM to 256K

Block 4 | 400004FFFF RAM 10 320K

Block $ 30000-SFFFF RAM 10 384K

Block 6 | 60000-6FFFF RAM 10 445X

Block 7 70000-7FFFF RAM 0 312K

Block 8 B0000-8FFFF RAM to 576K
‘Block 9 | 90000-9FFFF RAM 10 640K

Block A | AOO00-AFFFF | Extended video memory
Block B | BOOOO-BFFFF | Standard video memory
Block C | COO00O-CFFFF { BIOS extension (eg EGA)
Block D | DOOOG-DFFFF | Other use

Block E | EOCOG-EFFFF | Other use

Block F | FOOOO-FFFFF | BIOS EPROM

AN 3-1 UEAINISIALUDA LATRUDIVUIEAINNINLU IBM
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AsSAEguY (bivide By Zero), nsvrWReAN TR SunTath
(Single Step) Ut FNSAUITHULADTIHA aﬁwéhﬂﬁéhuﬁéﬁuEﬂaf%wﬁhﬂoaan
ARNR LA wmiugu  XT W 8 Sufiu uat 15 STArusu AT
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Luesh iy Buinasiiseay 0 Duiu sl iBiastgniSasnshnnuing
\du MAWmARA (Floppy & Hard Disk Controller)
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Addrers Description
IFO-IFY | Fined disk [
200-20F Garmes sdapter
6217 Expansioa unit 27,
SIL2F 2nd paraltel peinter post
{1 20-1DF | Ahemate EGA
IFLIFF | 1nd senal pont
261 GP1B (0)
162263 Dsta Acquisition (0}
300-35F Protorype card .
320-02F | Fixed ¢uk 2
¥0-36F | PC Network ’
378.37F it paraliel printer pont g
180-3¢F | SCLC.2n¢ Bigynchrozoes | 3 3
390-393 Qluster (0)
JAGIAF | 1 Bisymchronous
JBO-3BF | Momocheome display/printer
JCO-3CF | EGA
JOG-3DF | CGA
3FO-3F7 Ploppy disk
IFEIFF | st serial pont .
Notes Devices oa main board mat inchebed
L |AT onty "
2
) .
4 | Trest devices dacode the full 16 addring
thereny allowing further devim i dhe
category above IFF (eg GPIB (1)

AMS9F 3-2 uanInsIEINuRBINeTALIU TR

Mend | Hardwore harvept | Prossmor |  Pancries
kel Leved Intavap
Dot Corl TTTut Tl | oo
X AT Iwr-m OHan)
oo - T sucou 6
Q) ” Cayoward
¢ “ Knoarved Omt Cirt 2 oa AT
IR L] Realme cock
7’ : n 2/W Radirwaed w IRQ2
v Qe n Re—erred
4 mQu n Rasarved
’ moz | w Rosarved
n»Qi3 ko] Ca-grecmmser
/ =QM » Hard &k esacreller
7’ ’Qus n Vemarvet
/1 mQy o Sarwl pon 2
AN o Saried pen 1
L AT T o0 Hord Gt (Pricsar 2 00 AT)
/7| moe L3 Plapyy @t evacrebor
Al .ty o Proses poct |

Tt PC et T2 00 ¢ busnd slgnel,

Os e AT IAQ3 eenmucis to the mosad

Serrugt esstrelier W fas tis eet Isarrapt owt ee ssacher £, la eréw @

Pevide compueinilicy wikia the PC,

O software fa e AT fedirects IRQY

Wt INQ2 bandiar. Accordiagly, the tame pia 0o S ¢ Jnasion siet vhich
$1RQZ ou the PC I IRQP on e AT,

D tuacrien of TRQ (0r TRQY) s @fTicially roscved oad wovid oot ¢ & good
¢ 10 coasider wang & b bt vard by BOA earde.
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3.4 DMA (Direct Memory Access)
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d i funssefayssnaminuarineanudagunsad  1/0 CPU szdufbusainming
AN AT WEARIAasHau ufsdifayeudddinashan uniginsd 1/0 <

nrdinnnsfudstaysinedtiesdainisdudeiula 2 ads udAdn Dususdere™s

DMA Szfudefayssngunsd I/0 WEIMNEAINIIANAT fatfu (Hafinnedits
TBYRIMUNBNA 7T ERA LIFIRI AN
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(Floppy & Hard Disk Controller) dﬁuqunsd'l/o ‘hﬁuﬁ%ﬂﬁqﬁbgaﬁhugu
WA faftdndnsnudhinadiu

MNANTNT 3-4 URAINITIARMLANEMAEEY  DMA Mugu XT Xay 4
WU R 0, 1,2, 3usc ATy 7sWufa 0, 1, 2, 3, 5, B use 7
ALY DMA &WiL# O a:ﬁaﬁﬁuﬂdﬁuaﬁﬁnuﬁnﬁqﬂ 1uju XT DMD LR 3 Tlamdiu
ﬂﬁﬂuﬂﬁﬁmﬁasﬁgﬂ WREU AT DMA aALf 7 NANEAIANER URt DMA SFILAA
5, 6 Wsr 7 fwnsavans DMA WRdasr 15 Tm n1e9Anas DMA 3 18Ty
va¥\waY 8237 DMA Controller Aufu XT 1HEwil 1 # Foflay 4 avwiu
SWSU AT UWEIN 2 FIRauLLENRAY (Cascade) WU DMA R"WLW 4 189
Twf 1 Aau W AT DMA Channel # 4 o uind _

aﬁnéuQﬁﬁhanﬁsaanuuuqaasﬁulﬂaftwﬂﬁu IBM PC <Au%3 DMA
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Wns 13N aiimae DHA  Aesvminasstoanuuusinsaifauidinranne

[ Y
=4

Hatu



33

DMA Chanmci
DMA G 1] DMA Qi 2
(AT oaly}

4

uu'—o

L

A5 97 3-4 usmINIRLag DMA 1u IBM



v 4

s 1fusnasdpnang 9 tuRten

(I), (0) use (I/0) wnuia %mauaqm&ummti'}m'mmumumﬁ'ﬂ

=t-

Y (I) wnelis sdrnadunn

) Wi BdENaLaTAYn

(I/0) wnia mﬁwﬁnrﬁtﬁu‘tﬁ’ﬁ'qﬁumuammﬁm

(I/0%) wnufis ﬂuﬂaan’ﬁvmﬁumﬁqzLﬁun'ﬁa"mmmmffm usqz 1

ﬁuvqm'mﬂ'mﬁ innunun1s DMA

AWM LA DI vBNE RN RSN m&umzuﬁmﬁﬁﬁ'wmﬁn
0" wRrINdARNaTL] ﬁaﬁtaéaamumnu’mgwﬁ'ﬁ%mﬂuﬁa 1N RNoF AR
3 "1t dpnairausaniminsatiutaiiuestinied ind asidRasi
OH WY IAANTIVER M%'amsu"»"«'uunmﬁtumm PEENARNN 7 LUFREANEY XT

WRE AT fnsaliNgan Lﬂuns"m 7 T

4.1 wrivias oy

Ground nﬁﬁmﬁﬁaagﬁmiﬁdﬁn BITELILSH INADY

+5V stnnafifaniiem DC 15 tatnes + 5 Yo
-5V m&wmnﬁﬁaagﬁu‘m DC s iaimas - 5 T
+ 12 V- nﬂ&mmﬁﬁaagﬁ’mw DC tspieinad + 12 TR
-12 V- sdennafiioagiinn DC 19 ieas - 12 e

4.2 upnLASH use SEANAKY 9 Fifning
SA0-SA1S  tfhwan asefin? O B9 19 SAuf SAC ﬁﬁua‘ﬁqﬁ‘wﬁgﬂ 711
(I) &unatiecunsfiv  (hoad@una BALE  Seenusiiiu v
UREIEONUAAE 1 INAUTALINRITBIBEANN BALE DA LASH
¥ 20 DAl sansofemiean et i 1 nnsud

XT usee@ Wiy AT i1f9 il LA17-LA23 audaidia

16 Lnnstus



LA17-LA23
(1/0%)

(o)

BALE
(0

SBHE
(1/0%)

4.3 aFi
SDO-SD7
<1/0)

35
(1awzgu AT) rdgniosunniiv Bandana  BALE §
souzifusadn "1 udszudinsusnd Y aounaumnee
18971 BALE ﬁe&uﬁ'ﬂqmsrﬁ 1/0 W sdauan-
WAL 1 nne i sdannaih tin fudnand usdng
ASONUEA LASHLIAY gunsdl I/0 edfipavmnsusrddrnm
i Sy fraunRInaIndEaNa  BALE  Susiimadana

-MEMW tac -MEMR

(Address Enable) n%"&umaﬁqzuaﬂﬁmﬁaﬁfmfmau DMA
WmATAILRNTAN 9 1aastd Fathinsdarasn
18951058 1/0 aufadEnail wansATARdIe (Fates
vy WiiAmnsRsfasTwiessAupngd 1/0 fau
s LA dammounns DHA By

(Address Latch Enable) m&umm’ﬁ"lﬁ'tummamms
FAUNINNUNISANY T TRNSAAREALMINERAIIRNTAY
AzuanAfin LA an LASER CPU finanshnradsatuan-
TR IS aEE  Anfnaum R I EENateT I
IAAnSUSRTANN  SAD-SALS  ussdi RN sAauen LASH
fiu 1 nns i AT ssafmaumasdanetiiunisuand
SN LA17-LA23 s ltudu uswiulutinunis DMA
fpnadlesionus iy 1" nson

(18wz4u AT) (Bus High Eneable) \Dumndapnafing

W IFnsdudefayeulni SDB-SD15

Swmilgu AT Q3! SDO-SD15 Faduwndnda fdnte o
a7 TWiIKU XT  ussewiugu AT fa adndn 0 s
15 TAnl SDO TuEmWFnGR WU AT dfnnshnsaiy

fmf SD8-SD15 shansans1vrautANAI&Na SBHE



36

Frafarszeies
Suand &ugunid
Geount n At - 1/O Chaard Cheek
* Rews D a: Az -1
oV 3] a3 ~0¢
(~1RQP on AT) » 12Q2 - M -03
-3Y | 3] AS * D4
+~0RQ2 " A6 +03
. =nav . A7 01
{+OWS o8 AT) Kesorved s As +Dt
sty »” AS ~00
Grownd 80 A9 +1/O Channei Ready

(~SMEMW on AT) ~MEMW 18
(=SMEMR o0 AT) -MEMR 813
-low

-108 "

-pacxy s

+~DRQI »e

AlS *AEN
Al2 *sSAl9
Ald +SALS
Atd +SAlT?
Al *SALS
Alé «SAlS

A3
gﬁginacqnnnnnnnénnnnnnnnnnnnnnnnﬁggj
%

-DACK? (1} 17 ~SAle )
+0RQY [T Alg +SAl3
(= Refruh o AT) ~DACKO T Al *3A12
< *SAl
«(rQ? an L An .Sa10
«I1RQE 321 A2 +SAe
-1RO3 (%2 an +SAs
~IRQ4 [+ A2 +SA?
+IRQY | <] Al . SA8
-DAcCK2 4 A% SAS
s T/C m AN . SAd
+BALE = Az -SA3
.5V [+ A +SA2
Ox (1] A% +SAl
Ground <1 an +5A0
-MEM CS16 ot ct ~SBHE
-1/0 CSI6 o2 a oAy
+IRQ10 o2 (=] AR
+ QM o4 ca .La2t
+IROI2 DS s +LAD
«1RQ13 DS C& LAl
+1RQ14 or ~LAlL
- DACKY s ~LAS?

-uEMR  #ubihams
-MEMW  dy 1

+ORQO o9
=DACKS o

*DRQS on «Df .
-DACK¢ +]H «De
+DRQS °n D¢
+DACKT? Ot¢ " + DIt
+0RQ7 DI ais .01
-3V DIt L) «Dnt
- Maser o ci? D14
Ground e s RX <7}

JLonaanooaonnnnon
BCRvIPRIgOReRRaRTpemapofrpsns
naeagpq
- =0

SUF 4-1 ushoRUMNTEIMANAN 9 tusBantay IBYM

4.4 Sepnaduiens e
IRA2-IRQ7 (Interrupt Request) (&wdinu AT <xifu IRQ3-7,
(I 9-12,14,15) (Dusn@&pnadiuinasiwl  CPU swiu AT
sWumedasdna IR (dusall B2 9, 10, 11,
12, 14, 15, 3, 4, 5, 5us 7 <y IRQ9 Ha~wu
ﬂﬁﬁuﬂﬁﬁnuﬁnﬁqﬂuaz IRQ7 ﬁaﬁﬁuﬂdﬁuaﬁﬁmﬁaﬂﬁgﬂ
Swiu XT IRQ2 Q:ﬁaﬁﬁuﬂﬁﬁuﬂﬁﬁnuﬁnﬁgﬂ DY 7 A

fis IRA3, 4, 5, 6, 7 ®wius ysi1BuAtuNISTEIU



37

1auARE AU LTI WRRINANTIIN T IRRTFILEU LABS S
WHNAITAINSBULADTS A

‘utnAdnnadiasiisous i "0" 1ae AWaanns
FuiraTiw CPU Waiediifumadn "1 WAL Taus)
i fufneanihademuamnaeid Tt LwseTsiamas
IBM MBuinadiwinouinsisas (8259 Interrupt

Controller) zgaSsUASTNIWMNITASIIRELEENNEU

(naT St T o M Re nas fpnatl

-I/0 CH CK (I/0 Channel Check) \fun@pnafimondaanaliawae

(I

2 .

wnsfudefayeianseraunnn3itn - An3Ateienu
mnuﬁwmqm*ﬁm’i’ﬁimﬁﬂ%’mfumnnmums"s’uﬁoﬁ'mga
Wiy s ifisraliananatuns U iags
gpnafiasvmiiiansBu Lnasdwl CPU wwu NMI (Fovan
W CPU wvswWiniim  Parity Error #u CPU Qzuan9
ﬁ’amﬁmnﬂfnxﬁﬂmﬂﬁwtmazmﬂmsmmu (Halt)

WA RN LvnrasnSEARTA

4.5 fhpnavndtumnunts DMA

DRA1-DRA3 (DMA Request)(&wdiru AT szifu DRA0-3,5-7) il

(I}

N lunistavneinunns  DMA  Ses¥ DRQO &
a’ﬁmﬂmﬁé‘mnﬁqﬂ ust DRA3 TRmALAwemdiglond
WIS XT wssawmitgu AT 21 DRA7 SelisfiuAnnu
ﬂﬁﬁ’zuﬁ'aﬂﬁqn

U XT DRA0 &EWSLNNTS InsIMmineAIINQNLL
AU LEmd&pNN DRAO  fiasaninTieien usEwsy
AT UMETNIITIAY LAMNEWMIUIEUNASS (NS TWmINEATN
ILAURRBEIN Aaiurn DRAO Sainsnaussumandiad

sRan v wiLnsd 1/0 WHa W 1n9adasziSun DRAO

(Du DRR4 A FathIAuARELRUA UGN UTAT LisTtaun



~-DACKO-3
(0)

Refresh
(0)

-Master

(I

38

fausiu XT (uduifiendu faz3un DACKO flu DACR4)
nNSEavM DMA vMidSanvmUINdRRNaiRe U (i
"1" UETEIUNTET IASLUIRMALRUBINTSYM  DMA 90 CPU
ABNTASINCOLAND DACK #loannan
(DMA Acknowledge) (&wiugu AT <tiiu -DACKO-3,
5-7) Iudnnanausfuadnisoayn DMA 1asguhsal 1/0
L'?"m‘lﬁqmsaf I/0 M3 UHNISIaYMEIIUNNS DHA TACASL
ASAILRUAIURY 1y Ffiansnavm DMA Hauny DRQ2
wax i CPU $1sidh SevmWkdANm DACK2 unmfin
Aty XT  sfihnsunian DRRO Wfiunns
Fiwsrimnlusadinn usdnne -DACKO Assgnsinnanan
FeGandny (ausnaBaninunnsd s UNRRUL S RERLN I
1/0 mmsnuﬁﬁummﬁ"tmﬁ"lums%'Lw‘sﬁml'mﬂ'nm"uuu
1ﬂuﬁﬁﬂﬁmgﬂuﬁhﬂh1ﬁ
(18WEu  AT) (Memory Refresh) ImwiWiiiauAima
AN DACKO Wwsu XT fia 1fusnaninunnsd insmmioy
AINRY IWSIZIIUSY AT AT I WA S LT
AN IAEATIat i ”u’\m'q‘lmmﬁuﬁaq‘lﬂ’mﬁumm
DRQO st DACKO
(lawizqu AT) (Master) 1daNaties i3y DMA
Request W15 i ALANSEILTRUIINUATS DMA SABT
7 DMA ABUIVS LREScIFNY DMA Request udisasu
ns:ﬁ’q‘lﬁ%’mwsnauauao‘iﬂsﬁumm DACK \Aanisuanfingu
W SISTRAENAIVIL CPU cxvmviian Lasai AFNTR
useRaUIIRIRLENgRus SR IAn via eiafuaud wia
nffuin DA ADUINIR LRBYITFDIsa RN iR
ARBN dauﬁaxtﬁ'ﬁmmxﬂaﬁﬁw WaEEdnesadn 2 1fa

AouvReymnsatuvie LBsuiogr 499 e aanatiianfin



T/C
(0)

39

WRTIAL 15 wnasiud Derdufagamutumiosannuan
segpnend (s naindanaiteaI e insiiy
AN

(Terminal Count) ‘Durdpnafumnguasd 1/0
DMA W iwrinemnuisyeiiudeunnunns  DHA dRsuy

i ‘iﬂaqzéqﬁummﬁtﬁuﬁaé‘lﬁ‘ﬁqm'ﬁi 1/0

4.6 SpaRILRNg 9

-MEMR
*1,/0)

MEMER
(0>

MEMW
*1/0)

()

-IOR
*1/0)

(Memory Read) (&*wiimu AT fn wd&mna -SMEMR
(System Memrory Read)) mdnniics ifufumnai
nﬂqumﬁm“mﬁ’az&manmﬁmﬁﬁﬁa usishwmsu AT Spnm
~SMEMR :upefn (imifinnnsanuiayseinmiheai e
amMEI 1 nne s i

(iawizju AT) (Memory Read) m’c“mmmﬁw‘lﬁ%‘t\mm
WeduA e -MEMR W XT  Sfustuasfiwilun 9
nmumszhuﬁ’az‘\;aﬁtﬁﬂﬁ‘u uhnagdudaminsaaen 1
nneRisnuia

(Memory Write) (&wdusu AT fin 1 &ye ~SHEMW
(System Memrory Write)) zdpnaiies ifufmuanas
AR Iiuiagenefilin - udemsy AT S
-SMEMW SzupsiW 15 1innns IAufiayseinmiosatan i
amEiu 1 Lnnstiisn untdu

(Lamz‘iu AT) (Memory Write) ms"eummﬁ"ﬁnﬂé‘mm
wWnudsdnna -MEMW W XT  Sfustusafiviun 9
a1nunts IRudaysi iAnfy  Brinagiutemheaen 1
wnneriisnwia

(I/ORead) Tz dpnafiupnvigunsd I/0 Wasy
nsafayRaaNTinAnlT

(I/OWrite) Lﬁunﬁﬁrumm%mmﬁqmszﬁ 1/0 %:F'laﬂg m



*1,/0)
RESET DRV

(0)

-MEM CS16
(I

-1/0 CS18
(1)

40

AT i uiayRnANFLIR
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Moda 0 Configurations

CONTROL WORD #0
07 08 05 04 03 02 01 OO

L lefefe]ele]e]e]
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CONTROL WORO 78
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CONTROL WORD F11
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CONTROL WORD #14
07 08 DS O4 D3 D2 Ot 0O

Llofol sl o] fo]

o — _’ PAIPAD

|2« Pc3rco

a
4
o — pCTPCA
07.00m ] c-[
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Hex Range Usage

000-00F DMA Chip 8237A-5

020-021 Interrupt 8259A

040-043 . Timer 8253-5

-060-063 PPI 8255A-5

080-083 DMA Page Registers

0AX*® NMI Mask Register

0CX Reserved

0EX Reserved

200-20F Game Control

210-217 Expansion Unit

220-24F Reserved

278-27F ' Reserved

2F0-2F7 Reserved

2F8-2FF Asynchronous Communications {Secondaryl
300-31F Prototype Card

320-32F Fixed Disk

378-37F Printer

380-38C** SDLC Communications

380-388°° Binary Synchronous Communications {Secondary)
3A0-3A9 Binary Synchronous Communications {Primary)
3B0-3BF 18M Monochrome Display/Printer

3C0-3CF Reserved

3D0-3DF Color/Graphics

3EQ-3E7 Reserved

3F0-3F7 Diskette

3FB8-3FF Asynchronous Communications {Primary)

* At power-an time, the Non Mask Interrupt into the 8088 is masked off.
This mask bit can be set and reset through system software as follows:

Set msask: Write hex 80 to 1/0O Address hex AQ (enable NMI)
Clear mask: Write hex 00 to 1/O Address hex AQ {disable NMI1).

** SDLC Communications ahd Secondary Binary Synchronous
Communications cannot be used together because their hex
addresses overlap.

1/0 Address Map




50
5.2 dpnadliaum 82554
- CS Active " Low " tv™i¥ 8255A finfiaiu CPU I8
- RD Active " Low " Q:ddﬁhgﬂdﬁuﬁhﬁutaqiuﬁ CPU
- WR Active " Low " vMW CPU shansasafibyinu 82554 iR
qunsmhﬁﬂuanﬁu ! tﬁanﬁSLiﬂuﬁhga
- Ay, Ap Wwnsifenatumiazay  INPUT PORT use
OUTPUT PORT 3%l 3 PORT #2 PORT A , PORT B , PORT C
— RESET Active " High " dtvn1s CLEAR REGISTER , PORT
ust SET INPUT MODE
- Vee USIAWIN 5 V
~ GND Ground
5.3 ngami PORT uscthuedums PORT AW 2
5.3.1 nsmas PORT & 2 nepfia GROUP A , GROUP B
- GROUP A Qrusznawiy PORT A , PORT C upper(Ppg-Pe7)
- GROUP B Stusznowiny PORT B , PORT C lower(P,g-Pe3)
5.3.2 fsaranunnd PORT A 9
- PORT A 8 Bit data output latch/8 Bit data input
latch and buffer
= PORL*>~B 8 Bit data I/O latch / buffer and 8
bit data input buffer
- PORT C 8 Bit data output latch / buffer and 8
bit data input buffer (UWH latch input) % PORT &
shansausnsan iy 4 bit 2 PORT
5.4 8255A Au EPORM
AYTUn 82554 aNMEMunNT PROGRAM EPROM “tarid tiut¥as-weismwiu
Rty udivAliAlun1sHIWAN - 9 arfustifin1sWaun  PROGRAM  ¥Rzuman
ALAINITINU 82554 %dﬂﬁhnﬁﬁﬁtﬁaduﬁﬁﬁﬁWﬂﬁd 125,21, 25 VW
uAzY  Vpp ANRIMMABIANSEAS  EPROM  usiar luas us‘iﬂv‘hamﬂsma:ﬁ'm‘gaﬁ

fipansaTiusunan udvviinn  CE/PGM  (usaln 1 agunusmana 50-55
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DRI (50-55 ms) ¢ ifunsusunsy EPROM 14 1 um

AMTIUSUASN  EPROM  wnaBadn isvmiimatimil winsussaion
sdn e Lftudonusenn 1t e tor M lsnBesnansatusun s
Wt 1 wiheeadiseiv @i EPROM Faanmeiminidg Suudamudn
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unssEIv i AeAu Wity 1111 1100B fia FCH W usesSusuasuuediiiiu
1111 0001B #p FiH “wiiflasenivi 0 Wontsunswtiidu 0 ud disn
AswnsuWiiu FiH wndetusunsufu FEH uéh A ié@a FOH A%t
WRamwimivugn i 1 weifia Sefsusigendi e lemnulssna
15-20 u"¥#

SWRLATI MR ASTIUAY  EPROM 2199 AN LAty (Location)
Lﬁaiﬂﬂﬁﬁﬂauua:ﬁﬁazqnndﬂ IHSIETRLATLNETY  AUEURINERT R A
vils uszlunsBitifievsn EPROM ALuaniAsHR
5.5 n158 PORT maa 8255A

WU deanuty  151un PORT #1929 mag  8255A

[l £
2 ot er ol

NN EIuA AT
- PORT A Wawitnnssonuiaya (DATA) a¥ine 8 T anliswae
'
nwuAW Ppg _ Pp 1 Dg - Dy
- PORT B fswinasdasnuauimiy (ADDRESS) wwflugy Tanll

S | Buadatl

Ppg - Ppg nwmuawiiflu A8 - A13

&wiu Ppg s Ppy  Wumandanu

- PORT C dawsunisdsnuamuimis (ADDRESS) fusin 1Axiis HRE

Pcg - Po7 atwua Wity A0 - A7
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SWRLNIRTFaaMULMAUN  PORT  an8¥awem 5 PORT Sauilsmss

b(
Re

(Bun

PORT 300 Afswiusadays (DATA) WAL EPROM

PORT 301 Ad&wibdsnumis (ADDRESS) fMugWkiu EPROM

PORT 302 A& wiudon umiy (ADDRESS) finusniwiu EPROM

POER 303 fawiuds CONTROL WORD Wy 82554

PORT 304 @ wiudesuseiduanns SET 11ma3 EPROM
5.6 ETINTTIRUATY EPROM

- i SwfuteEnns  SET  usefusednadimadny 9 ®as  EPROM
NS ERe \BEAineeinas IsunIasuiaye Sasdetayeinu PORT 304

- vm1s SET 8255A <SAunnsifu CONTROL WORD ‘Wi 8255A
Ty uMy PORT 303

- YMANSIAILEA LASRIALA EPROM Taunnsifau ADDRESS ynasinusin
% U PORT 302 ussvnasinugainu PORT 301

-y uniniBuufaysean EPROM Sasiinuma PORT 300

ﬁanﬁsmﬁuﬁamﬁagmmﬁmsm\nunmf‘h‘imunsu Fa19idn 1 Bty
FEu i utusinsuewvdidanuias o e Emn s utaasasnia

A IEIUSUSUASNTURDUAD
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#include<stdio.h>
#include<stdlib.h>
#include<dos.h>
#include<conio.h>
#include<graphics.h>
#include<ctype.h>
#include<stdarg.h>
#include<alloc.h>
#include<io.h>

#include<string.h>

#define X getmaxx
#idefine Y getmaxy

int present_key;

0; A

1

int  key_code
int sub_code = 1; /% use in select EPROM in sub menu X/
int FLAG = 0; /X X/

int  KEEP = O; /X %/

int PROMPT = 0; /% ¥/ y

int  x=350,y=100;

int  iii=1l; /X% check subkey is writed X/

int newfile=1l; /¥ check._new load file functionk/

int byte_font[5120];

int wenu_status(8] = { 7,7,7,7,7,7,7,7 };

int m_status{i5] = { 7,7,7,7,7,7,7,7,7,7,7,7,7,7 };

char aa[8][20] = { “ 1800 11y EPROM","wan File )3 Memory",
“1fuuibysay EPROM™, "8 ufiaysen EPROM™, "WSAINK ",
“ifiufayRay File”, “panvnniusunsug DOS” 3;

{
“2716 v3a 2516 __ Vpp = 25V",

char type[13][37]



"2732 v3a 27C32 ____ Vpp = 25V,
“2732A Wi 25C324 __ Vpp = 21V,

"27684 WD 25C64 ______ Vpp = 21V",
"2764A Vep = 12.5V",
"27128 Vpp = 21V",
“27128A Vpp = 12.5V",
“27256 Win 27C256 ____ Vpp = 21V",
27258 Wan 27C256 ____ Vpp = 12.5V",
27512 Wip 27C512 ___ Vpp = 21V",
“27512 Wip 27C512 ____ Vpp = 12.5V",};

unsigned char far *data,*kst_add;

int voltw=0x74; /% volt for write 2718 %/
int voltr=0x8c; /¥ volt for read 2716 */
int count;

static char fname[20];
FILE *fp;

/oRkkiicioiclorcioliciolcioiololololiolk open  graphics e
void open_graph(void) " - N T ?
{
int mode=0,device=DETECT;
initgraph(&device,&node, """ )~
}

/epkckioiokicickiciololcicioickiciooioiollcoiolck  outthai HkiIRICKRICKIICIIIICIIIIICIIIOK /

void outthai(char s[],int x,int y,int size, int color)
{
int 1,3,k,1=0;

1=3=0;



while(s[i] != "\O")
{
k = s[1]+256;
if(k>256)
=toascii(s[i]});

if((k==209)!1(k>=212 && k<=219)}||(k>=231 && k<=238))

{ 3=351
else
{ J+=10; }

if(s[i]=="\n")
{
j=0;1+=20;
}
if( size == 0 )
font(x+j,y+1,k,color);
else if( size == 1 )
bigfont(x+j*2,y+1l,k,color);
else if( size == 2 )
superfont(x+2%j,y+2%1,k,color);
else
sixagfont (x+2%j,v+2%1,k,color);
i+ .

3

/Forricpioiolicicicllciilcloliloik made thai font sokkkkicicikiiciicloliclldiciololok /

font(x,y,e,color)-
int x,y,e,color;

{
int a[9] = { 128,64,32,16,8,4,2,1,0 };

,int m=1,1,k;n;



while(m<=20)

{

k=m+e%20;

for(i=0;i<=7;i++)

{
n = ( a[i] & byte_font[k] );
if(n = 0)
{ putpixel(x+i,y+m,color); 3}
1

B+

3

bigfont(x,y,e,color)
int x,y,e;
{
int a[8] = { 128,64,32,16,8,4,2,1,0 };
int m=1,1i,k,n;
while(m<=20)
{
k=m+ex20;

for(i=0;i<=7;i++)

{
n = ( afi] & byte_font[k] );
if(n 1= 0)

{ putpixel(x+2¥i-1,y+m,color);
putpixel(x+2%i,y+m,color); }
}
i+
}
H

superfont(x,y,e,color)



int x,y,e;
{
int af[9] = { 128,84,32,16,8,4,2,1,0 };
int m=1,i,k,n;
while(m<=20)
{
k=mtex20;
for(i=0;i<=7;i++)
{
n = ( af[i] & byte_font[k] );
if(n != 0)
{
setfillstyle(SOLID_FILL,color);
bar(x+2¥i-2, y+m¥2-2,x+2X1, y+mk2) ;

sixagfont(x,y,e,color)
int x,y,e;
{
int a[8] = { 128,64,32,18,8,4,2,1,0 };
int m=1,1,k,n;
while(m<=20)
{
k=mt+ex20;
for(i=0;i<=7;i++)
{
= ( a[i] & byte_font[k] );
if(n 1= 0)



{ putpixel(x+2%i-1,y+mk2~1,color);
putpixel(x+2¥i,y+m¥2,color);
putpixel(x+i%2-1,y+m¥2-1,color);

putpixel(x+i%2,y+w¥2 ,color); }

//eiciciokiciiorioiioiiovicicicciciolk read any file soickiciiciololoicioioiciciokoiciiciciclok /

open_file(char linebfr[10])
{
F¥LE *infile;
int pos = 0;
int ch;
infile = fopen(linebfr,"rb");
if (linfile)
{
printf("Can’t Open Font File! %s\n",linebfr);
exit(1); -
}
rewind(infile);
while (pos++ <=5120)
{
ch = gete(infile);
byte_font[pos] = ch;
}
fcloseall();

(mwmquomqomqqomomok image_ screen dokkkiocicioricicriciicicicioiciicioiick /



image_screen()

{

int i=0;
setfillstyle(SOLID_FILL,CYAN);
bar(0,0,X(),Y());
setcolor(LIGHTCYAN); /¥——————— LIGHT CYAN
for(i:O;i<=2;i++)
{
line(i,1,i,X()-1);
line(i,i,X()-1,i);
3
line(10,11,X()-10,11);
line(X()-10,10,X()-10,45);
line(11,11,11,45);
1ine(0,46,X(),48);
line(X()-10,45,X()-10,Y()-11);
line(X()-11,48,X()~-11,Y()-11);
1ine(10, getmaxy()~11,X()-10,Y()-11);
line(11,getmaxy()-12,X()-10,Y()-12);
line(41,2,41,10);
line(X()-40,2,X()-40,10);
line(41,2,41,10);
line(X()-40,2,X()-40,10);
line(41,12,41,Y()/4-21);
line(X()-40,12,X()-40,Y()/4-21);
line(43,Y()-11,43,Y()-2);
line(X()—43,Y()-11,X()-43,Y()-2);
line(1, 3%Y()/4+20,10,3xY()/4+20);
line(X()-2,3%Y()/4+20,X()-11,3xY()/4+20);
line(1,Y()-45,10,Y()-45);



line(1,Y()/4-40,11,Y()/4-40);

line(X()-2,Y()/4~40,X()-12,Y()/4-40);

rectangle(18,20,32,35);
rectangle(X()-32,26,X()-20,30);
line(12,Y()-45,X()-12,Y()-45);
1line(43,Y()—-45,43,Y()-13);
line(X()-43,Y()—44,%X()-43,Y()-13);
rectangle(23,Y()-30,30,Y()-25);
setcolor(BLACK);  /*—————m
1ine(30,Y()~-30,30,Y()-25);
line(23,Y()-25,30,Y()-25);
line(X()-44,Y()-44,X()-44,X()-13);
line(42,Y()-45,42,Y()-13);
line(12,Y()~46,X()-12,Y()-46);
for(i=0;i<=2;i++)

{

line(X()-1,1,X()-1,Y()-1);
line(i,Y()-1,X()-1i,Y()-1i);

3

line(10,10,X()-10,10);
1ine(10,10,10,45);
line(X¢)-11,12,X()-11,45);
line(2,45,X(),45);
line(ld,45,10,Y()—11);
line(11,46,11,Y()-12);
1line(40,2,40,10);
line(X()-41,2,X()-41,10);
1ine(40,12,40,Y()/4-21);
line(X()—41,12,X()-41,Y()/4-21);
line(42,Y()-11,42,Y()-2);
line(X()—44,Y()-11,X()-44,Y()-2);
' line(Z,S*Y()/4+19,10,3*§()/4+19);




line(X()-2,3¥Y()/4+18,X()-11,3%Y()/4+19);

line(2,Y()-46,10,Y()-46);

line(X()-2,Y()-46,X()-11,Y()-46);

1ine(18,35,32,35);

line(32,20,32,35);

line(X()-32,30,X()-20,30);

line(X()-20,30,X()-20,26);

line(1,Y()/4-41,11,Y()/4-41);

1line(X()-2,Y()/4-41,X()-12,Y()/4-41);

setfillstyle(SOLID_FILL,5);

bar(X()/3,20,3%X()/4.5,40);

outthai("tﬂ§a01u$unsu EPROM" ,X()/2-86,20,0,16);

outthai(” 1A¥p3T1sunSy EPROM",X()/2-97,20,0,15);

outthai(“lﬁéaaiﬂsunsu EPROM" ,X()/2-98,20,0,13);

outthai(" me Lmﬁﬁqnmms‘sﬁ w;szaau infh idmavmnsaan e
,X()/2-239,Y()—40,0,5);

outthai(" metvaliagasimssy wseean (At emnsanSEiR "

»X()/2-240,Y()-40,0,5);

image_screen2()

{

setfillstyle(SOLID_FILL,DARRGRAY); /k-———o DARKGRAY ~——--- */
bar(12,48,X()-12, ¥()~46);

setfillstyle(SOLID_FILL,BLACK); . — BLACK —-————--%/
bar(25,Y()/4-20,X( )/2-22, 3¥Y()/4);

bar(X()/2+22,Y( )/4-20,X( )-25, 3¥Y( ) /4);

setcolor(LIGHTGRAY); /¥e—mmm LIGHTGRAY —————%/
1ine(26, 3¥Y( )/4-1,X( )/2-22, 3¥Y( )/4-1);
line(25,3%Y()/4,X()/2-22, 3KY( ) /4);

line(X()/2+23, 3¥Y()/4-1,X()-25, 3Y( )/4-1);

line(X( )/2+22,3¥Y( )/4,X()-25,3%Y()/4);



line(X()/2-21,Y()/4-18,X()/2-21,3%Y()/4);
line(X()/2-20,Y()/4~-20,X( _5/ 2-20,3xY()/4);
line(X()-25,Y()/4-18,X()-25,3%Y()/4);
line(X()-24,Y()/4-20,X()-24,3%Y()/4);
setcolor(BLACK);
line(12,Y()/4-41,X()-12,Y()/4-41);
line(12,3%Y()/4+18,X()-12,3kY( )/4+18);
line(X()/2,Y()/4-39,X()/2,3¥Y()/4+18);
setcolor(LIGHTGRAY);
line(X()/2+1,Y()/4-38,X()/2+1,3xY( }/4+18);
setfillstyle(SOLID_FILL,LIGHTGRAY);
line(12,Y()/4-40,X()-12,Y()/4-40);
bar(X()/4-50,Y()/4-50,X( )/4+50,Y()/4-30);
bar(3*X( )/4-50,Y( )/4-50, 3*X( )/4+50,Y( )/4-30);
setcolor(WHITE);
rectangle(X()/4-50,Y()/4-50,X()/4+50,Y()/4-30);
rectangle(X()/4-51,Y()/4-51,X()/4+50,Y()/4~-30);
rectangle(3kX( )/4-50,Y()/4-50, 3%X( )/4+50,Y()/4-30);
rectangle(3kX()/4-51,Y()/4~-51, 3kX()/4+50,Y()/4-30);
setcolor(BLACK);

moveto(X()/4-50,Y()/4~-30);
lineto(X()/4+50,Y()/4-30);

Lineto(X( )/4+50,Y()/4-50);
moveto(X()/4+51,Y()/4-51);
lineto(X()/4+51,Y()/4-28);
lineto(X()/4-51,Y()/4-28);

moveto( 3*X()/4-50,Y()/4-30);
lineto(3%X()/4+50,Y()/4-30);
lineto(3*X()/4+50,Y()/4-50);
moveto(3*X()/4+51,Y()/4-51);
lineto(3%X()/4+51,Y()/4-29);

. lineto(3%X()/4-51,Y()/4-28);



settextstyle(0,0,1);
outtextxy(X()/4-35,Y()/4-42,"F10 MENU");
outtextxy(3¥X()/4-38,Y()/4-42,"ESC CANCEL");

/Fickiviiokivicickidicicickoiciolcicloicioioiick door_open  sokkiciicickicioicicicioiickioricioloioiok /

door_open()
{
int i,vert,hor;
struct viewporttype vp;
setviewport(26,Y()/4-20,X()/2-22,3%Y()/4-2,1);
getviewsettings(&vp);
hor = vp.right - vp.left;
vert = vp.bottom - vp.top;
for(i=0;i<=vert+10;i+=10)
{
setfillstyle(SOLID_FILL,CYAN);
bar(0,i,hor,vert);
setcolor(LIGHTCYAN);
line(10,11+i,hor-10,11+i);
line(0,1+i,hor, 1+i);
line(1,i,1,vert);
line(11,10+i,11,vert);
line(hor-10, 10+i, hor-10,vert);
rectangle(20,20+1,25,25+1i);
rectangle(20,40+1,25,45+1);
rectangle(20,80+1,25,85+1);
rectangle(20,80+1,25,85+1);
rectangle(20,100+1,25,105+1);
rectangle(hor-20,20+i,hor-25,25+i);
. rectangle(hor-20,40+i, hor-25,45+1);



rectangle(hor-20,60+i, hor-25,65+i);
rectangle(hor-20,80+1i, hor-25,85+1);

rectangle(hor-20, 100+i, hor-25, 105+1);

setcolor(BLACK);

line(10,10+i, hor-10, 10+i);

1line(10,10+1i,10,vert);

line(hor-11,12+i,hor-11,vert);

line(hor, i,hor,vert);
line(20,25+1,25,25+1);1ine(25,20+1,25,25+1);
line(20,45+1,25,45+1);1ine(25,40+1,25,45+i);
line(20,85+i,25,65+1);1ine(25,80+1i,25,65+i);
line(20,85+i,25,85+1); 1line(25,80+1,25,85+i);
line(20,105+1,25,105+1);1ine(25,100+i,25,105+i);
line(hor-20,25+i,hor-25,25+1); line(hor-20,20+i, hor-20,25+i);
lineChor-20,45+i, hor-25,45+1);line(hor-20,40+i, hor-20,45+i);
line(hor-20,65+i, hor-25,85+1); line( hor-20,60+i, hor-20,65+1i);
line(hor-20,85+i, hor-25,85+1i); line(hor-20,80+i, hor-20,85+1);
line(hor-20, 105+i, hor-25, 105+1) ; 1ine(hor-20, 100+i, hor-20, 105+1 );
sound(300) ;delay(10);nosound( };delay(50);

setfillstyle(SOLID_FILL,BLACK);

bar(0,0,hor,i);

1

setviewport(X()/2+23,Y()/4-20,X()-25,3%Y()/4-2,1);
getviewsettings(&vp);

hor = vp.right - vp.left;

vert = vp.bottom - vp.top;

for(i=0;i<=vert+10;i+=10)

{
setfillstyle(SOLID_FILL,CYAN);
bar(0, i, hor,vert);
setcolor(LIGHTCYAN);
1ine(10,11+1, hor-10, 11+1);



line(0, 141, hor,1+i);
line(1,i,1,vert);
line(11,10+i,11,vert);
line(hor-10,10+i,hor-10,vert);
rectangle(20,20+1,25,25+1);
rectangle(20,40+1,25,45+1);
rectangle(20,60+1,25,65+1);
rectangle(20,80+i,25,85+1);
rectangle(20,100+1,25,105+1);
rectangle(Chor-20,20+i, hor-25,25+1);
rectangle(hor-20,40+i,hor-25,45+i);
rectangle(hor-20,60+1i,hor-25,65+i);
rectangle(hor-20,80+i, hor-25,85+i);
rectangle(hor-20, 100+1, hor-25,105+i);
setcolor(BLACK);
line(10,10+i,hor-10,10+1);
line(10,10+i,10,vert);
line(hor-11,12+i,hor-11,vert);
lineChor,i,hor,vert);
line(20,25+1,25,25+1); 1ine(25,20+i,25,25+1);
1ine(20,45+1,25,45+1i);1ine(25,40+1,25,45+1);
line(20,65+1,25,65+1);1ine(25,60+i,25,65+1i);
line(20,85+1,25,85+1);1ine(25,80+i,25,85+1);
line(20,105+1,25, 105+1);1ine(25,100+1,25, 105+1);
line(hor-20, 25+1i, hor-25,25+1); line(hor-20, 20+1, hor-20,25+1 ) ;
line(hor-20,45+i, hor-25,45+i);line(hor-20,40+i, hor-20,45+1);
line(hor-20,85+i, hor-25,85+i); line(hor-20,80+1, hor-20,685+i);
1ine(hor—20,85+i,hor—25,85+i);line(ho?—20,80+i,hor—20,85+i);
line(hor-20, 105+i, hor-25, 105+i ) ; line(hor-20, 100+i, hor—20, 105+i);
sound(300);delay(lO);nosound();delay(SO);
setfillstyle(SOLID_FILL,BLACK);
bar(0,0,hor,i);



}
setviewport(0,0,X(),Y(),0);
}
struct per{
char name[1];
}list;
FILE *fp2;
dis()
{
int col,row,cnt,i,x;
i=0;
cent=0;
col=150; row=60;
x=90;
outtextxy (35,row,"Start:");
if ((fp2=fopen("temp.hex","r"))==NULL) {
exit (0);
}
for (55) {
cnt++;
if (fread(&list,sizeof(struct per),1,fp2) != 1) {
if (feof(fp2)) {
fclbse(pr);
break;
}
3
if ((ent<8) & (cnt>3)) { outtextxy (x,row,list.name);x=x+10; }
outtextxy (140,row,":");
if (ent >7){
setcolor(WHITE);
if (!stremp("”:",list.name)){

. setcolor (BLACK);bar{col-10,row,col,row10);



c0l1=150; row=row+10;cnt=1;i=0;
}
else {

/¥if (i == 2) {col=(col+15);i=0; }

%/ sound (1000);delay(50);nosound();delay(50);
outtextxy(col, row, list .name);col=col+10;
it+;

}
}

3

setcolor (BLACK);bar(ecol-10,row,col,rowt+10);

fclose(fp2);
setviewport(0,0,X(),Y(),1);

/*iiiiiicioioioiicicicicioiololoicioicick program  IRRIIKIKIOIICIIIKIICIOIIIIIICKIOK /

void program()

{

register int i,J,k;

int starthight,startlow,endhight,elx;

unsigned char far *d;

int x = O;

outportb(0x304,voltw); . /¥ set voltage */
outportb(0x303,0x80); /% set 8255 X/
do {

starthight=0xffff1l;startlow=0x00;

endhight=0xff;

} while(starthight>endhight);

data=st_add;

outportb(0x304,voltw);
for(i=starthight;i<=0xff;i++)



outportb(0x301,1); /¥ hight bit %/
for(j=startlow;J<=0xff;j++)
{
outportb(0x302,j); /¥ low bit ¥/
d=datsa;
if((kdata==0xff) &&(*(data—-)==0xff)&&(*(data--)==0xff )&&(*(data—-)==0xff))
{ outportb(0x300,0x00);x=4;data=d;}
else {
data=d;
outportb(0x300,*data); /* send data X/
data++;
3
if(x==4)
*data=0x00;
}
startlow=0x00;
}
while(!kbhit())
farfree(data);

/ekcicioloiokicioisioiioicioicicioroiciciciciork. door_close sokiciokickkkioicioioiclolioiociok /

door_close()

{

int i=0,vert,hor;

struct viewporttype vp;
setviewport(28,Y()/4-20,X()/2-22,3%Y()/4-2,1);
getviewsettings(&vp);

hor = vp.right - vp.left;



vert = vp.bottom - vp.top;
setfillstyle(SOLID_FILL,BLACK);
bar(0,0,hor,1);
setfillstyle(SOLID_FILL,CYAN);
bar(0,i,hor,vert);

setcolor(LIGHTCYAN);
line(10,11+i,hor-10, 11+1);

line(0, 1+i,hor, 1+1);

line(1,i,1,vert);

line(11,10+i,11,vert);
line(hor-10, 10+i, hor-10,vert);
rectangle(20,20+1,25,25+1);
rectangle(20,40+i,25,45+1);
rectangle(20,60+1,25,85+1);
rectangle(20,80+1,25,85+1);
rectangle(20,100+1, 25, 105+1);
rectangle(hor-20, 20+1, hor-25,25+1);
rectangle(hor-20,40+i, hor-25,45+1);
rectangle(hor-20,80+1i, hor-25,65+1i);
rectangle(hor-20,80+i, hor-25,85+1);
rectangle(hor-20, 100+i, hor-25, 105+1);
setcolor(BLACK);

line(10, 10+i,hor-10, 10+i);
line(10,10+i,10,vert);
line(hor-11,12+i,hor-11,vert);

line(hor,i, hor,vert);
line(20,25+1,25,25+1i);1ine(25,20+1,25,25+1);
1ine(20,45+1,25,45+i);1ine(25,40+i,25,45+1);
line(20,85+1,25,85+1i);1ine(25,680+1,25,65+1);
1ine(20,85+i,25,85+i);line(25,80+i,25,§5+i);
line(20, 105+i,25,105+i); 1ine(25,100+i,25, 105+1);
line(hor-20,25+1, hor-25,25+1); line(hor-20,20+i, hor-20,25+1i);



line(hor-20,45+i, hor-25,45+i); line(hor-20,40+1i, hor-20,45+1);
line(hor-20,85+i, hor-25,85+1i); lineChor-20,60+1, hor-20,85+1);
line(hor-20,85+1i, hor-25,85+i); line(hor-20, 80+1, hor-20,85+1);
line(hor-20, 105+i, hor-25, 105+1i); line(hor-20, 100+1, hor-20, 105+1);

setviewport(X()/2+23,Y()/4-20,X()-25,3%Y()/4-2,1);
getviewsettings(&vp);

hor = vp.right - vp.left;

vert = vp.bottom - vp.top;
setfillstyle(SOLID_FILL,BLACK);
bar(0,0,hor,1i);
setfillstyle(SOLID_FILL,CYAN);
bar(0, i, hor,vert);
setcolor(LIGHTCYAN);
line(10,11+i,hor-10,11+3i);

line(0, 1+i,hor,1+1i);
line(1,i,1,vert);
line(11,10+i,11,vert);
lineChor-10,10+1i,hor-10,vert);
rectangle(20,20+1,25,25+1);
rectangle(20,40+1,25,45+i);
rectangle(20,60+i,25,85+1i);
rectangle(20,80+1,25,85+1);
rectangle(20,100+i,25,105+i);
rectangle(hor-20,20+i, hor-25,25+1);
rectangle(hor-20,40+1, hor-25,45+1);
rectangle(hor-20,80+1i, hor-25,85+1);
rectangle(hor-20,80+i, hor-25,85+1);
rectangle(hor-20, 100+i, hor-25,105+1);
setcolor(BLACK);
1ine(10,10+i,hor-10,10+1i);
1ine(10,10+1,10,vert); |



line(hor-11,12+i,hor-11,vert);

line(hor, i, hor,vert);
line(20,25+1,25,25+1);1ine(25,20+1,25,25+1);
line(20,45+1,25,45+1);1ine(25,40+1,25,45+1);
1ine(20,85+1,25,85+i);1ine(25,60+1,25,685+1);
line(20,85+1,25,85+i);1ine(25,80+i,25,85+1);
line(20,105+1,25,105+1); 1ine(25, 100+1, 25, 105+1);
line(hor-20,25+1,hor-25,25+1); line(hor-20,20+1, hor-20,25+1);
line(hor-20,45+i,hor-25,45+1); line(hor-20,40+1i, hor-20,45+i);
line(hor-20,65+i,hor-25,85+1); line(hor-20,60+1, hor-20,85+1i);
line(hor-20,85+1, hor-25,85+i); line(hor-20, 80+i, hor-20,85+i);
line(hor-20, 105+i, hor-25, 105+1); line(hor-20, 100+1i, hor-20, 105+1);
setviewport(0,0,X(),Y(),0);

H

/pkkiciokiciciciicicloicioioicioicloloicicioik. in keys  sckioicloiioiciciciiciciolciIcciorIciciorioK /

inkey()
{
int x1=NULL;
if(kbhit())
{
x1l=getch();
}

return(xl);

/Fecioiciokicioioisiokioiiorioiooick gprintf HICIHICIIIICICIOKIIIIOIICIICIIICICIOK /
/¥GPRINTF: Used like PRINTF except the output is sent to thex/

/*¥screen in graphics mode at the specified co-ordinate.x/

int gprintf( int *xloc, int *yloc, char *fmt, ... )



va_list argptr;/* Argument list pointerk/

char str[140];/% Buffer to build sting intox/

int ent;/* Result of SPRINTF for return */

va_start( argptr, format );/% Initialize va_ functionsk/

ent = vsprintf( str, fmt, argptr );/¥ prints string to bufferx/
outtextxy( *xloc, *yloc, str );/* Send string in graphics mode %/
/* xyloc += textheight( "H" ) + 2; X Advance to next line

va_end( argptr );/% Close va_ functionsk/

return( cnt );/¥ Return the conversion countx/

//Riiikikkicioicioicicickioiiciciciolioick - check key kciolcioiloiicioicicioicicioicicicioiiciciolciok /

check_key(int present_key)

{
if(key_code > O && key_code <= 7 & present_key == 80)
{
if(key_code < 7) key_code~++;. /¥ —.down key - X/
else key_code = 1;
3
if(key_code > 0 && key_code <= 7 && present_key == 72)
{

if(key_code > 1) key_code —; /% = up key - x/
else key_code = 7;
}
if(key_code > O && key_code <= 7 && present_key == 27)
{

key_code = O; /¥ - esc main menu - X/



}
if(key_code > O & key_code <= 7 &% present_key == 13)

{
key_code += 20; /% - enter main menu - %/
}
if(key_code > 20 && present_key == 27)
{
key._code = -2; /¥ - esc in sub_mpenu - %/
}
if( key_code == 21 && present_key == 80)
{
if(sub_code < 11) sub_code ++; /% - down key - X/
else sub_code = 1; /¥ = in sub menu - X/
1
if(key_code == 21 &% present_key == 72)
{
if(sub_code > 1) sub_code —-; /% - up key - %/
else sub_code = 11; /% - in sub menu - %/
}

/Akkiciciciolcicicioioioiciokioicicicioldicioloick. sub_mentn  FoRIIIcIololoiloicioiicIcIciciclolcioicick /

sub_menu(int present_key)

{
int i,vert,hor;
struct viewporttype vp;
setviewport(12,46,X()-12,Y()—46,1);
getviewsettings(&vp);
hor = vp.right - vp.left;
vert = vp.bottom - vp.top;

_ if(present_key != (27 && NULL))



{
if(key_code == 21 )

{
if (iii)
{
setfillstyle(SOLID_FILL,DARRGRAY); /*————v DARRGRAY —————- x/
bar(0,0,hor,vert);
setfillstyle(SOLID_FILL,BLACK); i S BLACK ————— —%/

bar(30,20,hor-20,vert-20);

setcolor(WHITE);

rectangle(30, 20, hor-20,vert-20);

for(i=2;i<=12;i++)

outthai(type[i-2],1.5khor/4-80, iX(vert-30)/15,0,15);
outthai("...nAgNAS . . . ", 2%hor/4-80, (vert-50),0,15);

setcolor(WHITE);
for(i=2;i<=12;i++)
{
rectangle(l.5khor/4-111, i¥X(vert-30)/15-1, 1. 5khor/4-83,
16+i%(vert-30)/15);
m_status[i-1] = 7;
}
m_status[sub_code] = 5;
for(i=2;i<=12;i++)
{
setfillstyle(SOLID_FILL,m _status[i-1]);
bar(1.5%hor/4-110, i*(vert-30)/15, 1. 5khor/4-90, 15+ik(vert-30)/15);
3
setviewport(0,0,X(),Y(),1);

iii=0;

else



}

setcolor(WHITE);
for(i=2;i<=12;i++)
{
rectangle(l.5khor/4-111, iX(vert-30)/15-1, 1. 5khor/4-88,
16+ix(vert-30)/15);
m_status[i-1] = 7;
}
m_status[sub_code] = 5;
for(i=2;i<=12;i++)
{
setfillstyle(SOLID_FILL,m status[i-1]);
bar(1l.5hor/4~110, i*(vert-30)/15, 1. 5%hor/4-380, 15+i*(vert-30)/15);
1
if(key_code == 21 && present_key == 13 )
{
key_code = -3; /X% - enter to menu - %/
3
setviewport(0,0,X(),Y(),1);

} /¥end if key*/ \\\_
if(key_code == 22)

{

load_file(present_key);

if(key_code == 23)

{

program( );

3

if(key_code == 24)

{

setfillstyle(SOLID_FILL,DARKGRAY); /k———— DARRGRAY ———w- —%/



bar(0,0, hor,vert);
setfillstyle(SOLID FILL,5);
bar(hor/4-30,vert/2-50, 3khor/4+30,vert/2+50);

outthai(™  ...fBINT9B87ubiByRIN EPROM...", hor/4-20,vert/2-25,0,15);

outthai("ENTER...AnR3  w3p ESC...un 180", hor/4-20,vert/2+10,0,15);

setcolor(WHITE);

rectangle(30, 20, hor-30,vert-20);
rectangle(hor/4-30,vert/2-50, 3xhor/4+30,vert/2+50);
setviewport(0,0,X(),Y(),1);

}

if(key_code == 25)

{
setfillstyle(SOLID_FILL,DARKGRAY); /¥———— DARRGRAY —————- %/
bar(0,0,hor,vert);
setfillstyle(SOLID_FILL,BLACK); K= BLACK ———==- X/

bar(30, 20, hor-30,vert-20);
outthai(" usnaipyRen EPROM™,
hor/3-80, (vert-40)/15,0,15);
setcolor(WHITE);
rectangle(30,20,hor-30,vert-20);

dis();
setviewport(0,0,X(),Y(),1);
}
if(key_code == 28)
{
save_file(present_key);
}
if(key_code == 27 && present_key != NULL)
{
setfillstyle(SOLID_FILL,DARRGRAY); /k——=—v DARRGRAY -—-——- X/

bar(0,0,hor,vert);
setfillstyle(SOLID_FILL,RED); /¥~~——~ BLACK ~——--= */



bar(hor/4-30,vert/2-50, 3xhor/4+30, vert/2+50);
outthai("...n75pang DOS st SVHAVTR. . . ", hor/4-20, vert/2-25,0,15);
outthai("ENTER...An83 win ESC...sn 8", hor/4-20,vert/2+10,0,15);
sound(700) ;delay(80); sound(900) ;delay(60) ;nosound( );
setcolor(WHITE);
rectangle(30, 20, hor-30,vert-20);
rectangle(hor/4-30,vert/2-50, 3khor/4+30,vert/2+50);
if(present_key == 13 & PROMPT == -3)
{
free(fp); closegraph(); exit(1l);
3
if(present_key == 13 && PROMPT == 0)
PROMPT = -3;
setviewport(0,0,X(),Y(),1);
}

3
/HRkicicickiciiciciolciokiciololcickoioioiciolcioick menu  sokiicickivlcicickicioloiciciciciakcioioicioick /

menu(int present_key)
{
int i;
if(key_code <= 7 & key_code != O &% present_key != (27 && NULL))
{
for(i=1;i<=7;i++)
menu_status[i] = 7;
setcolor(WHITE);
for(i=0;1i<=6;i++)
rectangle(40,Y()/4+i*Y())14,70,Y()/4+20+1*Y()/L4);
menu_status{key_code] = 5;
for(i=0;i<=8;i++)

1



setfillstyle(SOLID_FILL,menu_status[1+i]);
- bar(41,Y()/4+iXY()/14+1,69,Y()/4+19+iXY()/14);

}
for(i=0;i<=B;i++)
{
outthai(aali],80,Y()/4+i%Y()/14,0,15);

/Fxkiciiciokckicioloioloioicicidliciciolck mennZ  sokeiciciickckciciciololotoioicioioiiciok /

renu2(sub_code)

{

int vert,hor,x1,yl,x2,v2,x3,v3,x4,v4;

char *eprom,*vpp;

char ep[11][7]={
"2718","2732" ,"27324" ,"2764","2764A" , " 27128",
"27128A","27256","27256","27512","27512"};

char v[111[6]={

25y, 25V, 21y, 21V, 12,5V, 21V,
"12.5v","21Vv","12.5V","21V","12.5V" };

struct viewporttype vp;
setviewport(X()/2+22,Y()/4-20,X()-25,3%Y()/4,1);
getviewsettings(&vp);

hor = vp.right - vp.left;

vert = vp.bottom - vp.top;

outthai(" 1unY EPROM : ", hor/2-130,2kvert/10,0,15);
outthai “USIAMUTISUNSN(VPP): “,hor/2-130, 3kvert/10,0,15);
outthai("Start address : 0000", hor/2-130,4%vert/10,0,15);
outthai("Counter : 0000",hor/2-130, Bkvert/10,0,15);

settextstyle(0,0,1);



setcolor(15);
if(sub_code==1)
{
eprom=ep[0];
vpp=v[0];
voltw=0x74;voltr=0x9c;
}
if (sub_code==2)
{
eprom=ep[1];
vpp=v[1];
voltw=0x6d;voltr=0x8c;
1
if(sub_code==3)
{
eprom=ep[2];
vpp=v[2];
voltw=0x2d;voltr=0x8c;
3
if (sub_code==4)
{
eprom=ep[3];
vpp=v[3];
voltw=0x3e;voltr=0xS8e;
}
if(sub_code==5)
{
eprom=ep(4];
vpp=v(4];
voltw=0xle;voltr=0x8e;

}
if(sub_code==6)



eprom=ep[5];
vpp=v[5];
voltw=0x3a;voltr=0x8a;
}
if (sub_code==7)
{
eprom=ep[6];
vpp=v[8];
voltw=0xla;voltr=0x98a;
}
if (sub_code==8)
{
eprom=ep[7];
vpp=v[7];
voltw=0xlc;voltr=0x98;
}
if (sub_code==8)
{
eprom=ep[8];
vpp=v([8];
voltw=0x2c;voltr=0x9c;
}
if(sub_code==10)
{
eprom=ep[8];
vpp=v([8];
}
if(sub_code==11)
{
eprom=ep[10];

vpp=v[10];



x1=hor/2+40, yl=2%vert/10+10;
grrintf(&x1,&yl," As" ,eprom);
=hor/2+40,y2=3*vert/10+10;
gprintf(&x2,&y2," %s",vpp);
/*¥x3=hor/2+40, y3=4%vert/10+10;
gorintf(&x3,&y3," %", )
x4=hor/2+40,y4=8vert/10+10;
gorintf(&x4,&v4," s, )x/
setviewport(0,0,X(),Y(),1);

/Rkkciciciioioloioloiiciicidloloicicioick £1 1esize Ivkbiciokiciiciiorioicioioliciiciolorock /

int filesize(fp)
FILE *fp;
{
int i=0;
rewind(fp);
while(!feof(fp))
{
if(fgete(fp) != EOF)
i+
B
rewind(fp);

return 1i;

/FRkkkiickoiciciocioiciicicloicicik Joad_file FicioriciriciicicicioricioicioiciciorIcK /

load_file(int present_key)



int vert,hor;

static char fname[20];

register int i=0;

struct viewporttype vp;

if(newfile) {fname[0]="\0";KEEP=0;newfile=0;}
setviewport(12,46,X()-12,Y()-46,1);

getviewsettings(&vp);

hor = vp.right - vp.left;

vert = vp.bottom - vp.top;

if (FLAG==0) -

{

3

x=hor/2-100; y=vert-250;

setfillstyle(SOLID_FILL,DARKGRAY); /*————— DARKGRAY ——--w- X/
bar(0,0, hor,vert);

setfillstyle(SOLID FILL,BLACK); /¥ BLACK ~————- X/
bar(hor/4-20, 80, 3khor/4+20,vert-80);

setcolor(1l);

rectangle(hor/4-110,40, 3khor/4+110,vert-40);
rectangle(hor/4, 110, 3%hor/4,vert-110);

outthai(”...nf ESC ndugiany...", hor/2-110,vert-140,0,15);
outthai("#p File :",hor/2-140,vert-260,0,15);

outthai("Wen File N Memory",hor/2-210,vert-330,1,15);
FLAG=1;

if(FLAG==1)

{

if(present_key != NULL)
{
setcolor(15);
settextstyle(0,0,1);



if(present_key !="\r")

{
gorintf(&x,&y,"” %c" ,present_key);
fname[KEEP J=present_key; REEP++; x+=10;

}

else

{
fname[KEEP]="\0";

=0;

if((data=(char *)malloc(Oxff))==NULL)
{
outthai(” out of memory",hor/2-105,vert<200,0,14);

}

if(fname[0]!="\0")

if((fp=fopen(fname, "r") )==NULL)

{
outthai("“Wswnsaidn File ", hor/2-105,vert-200,0,14);
newfile=1;

else

count=filesize(fp);
i=count;
fread(&data, count, 1, fp);
count=i;
streat(data, "\Oxff\OxfE\OxEFf\OxEL\OxEE");
fclose(fp);
outthai(" OK *,hor/2-105,vert-200,0,14);

fname[0] = "\O’;
};
}
} /% end present_key != NULL %/



} /% end FLAG=1 %/
setviewport(0,0,X(),Y(),1);
}

//RicicRIcioIoIcKIcKIRICIRIcIcRIOICICKIOK ‘read_datsa Wmmummmm/

read_data()
{
register int i,j,k=0;
/¥ int *d; %/
unsigned char far *d;
outportb(0x304,voltr); /¥ set voltage %/
outportb(0x303,0x80); /* set 8255 */
farfree(data);
if ((data=malloc(OxfffFffL) )==NULL)
{ .

}
else{
st_add=data;
for(i=0;i<=0xff;i++)
{
outportb(0x301,1i); /% hight bitx/
for(j=0;j<=0xff;j++)
{
outportb(0x302,3); /¥ low bit x/
*data=inportb(0x300); /¥ read data %/
d=data;
if((*data==0xff) & (x(data—)==0xff) & (k(data—-)==0xff) && (k(data—-)==0xff))
{



i=0xff; j=0xff;
3
data=d;
data++; ki+;
3
}
gotoxy(7,14);
delay(50);
}

save();

/Hokidiciiciciikkkicokkdioiickickioioiclliok save_file sokioioriolicioriokiciokioolociooiok /

save_file(int present_key)
{
FILE *£p2;
int x=0;
static char fname2[20];
/¥ int xd; %/
unsigned char far *d;
int vert,hor;
struct viewporttype vp;
char ch = 0;
if(newfile) {fname2[0]="\0’;KEEP=0;newfile=0;}
setviewport(12,46,X()-12,Y()-486,1);
getviewsettings(&vp);
hor = vp.right - vp.left;

vert = vp.bottom ~ vp.top;

if (FLAG==0)



x=hor/2-100; y=vert-250;

setfillstyle(SOLID_FILL,DARRGRAY); /¥————— DARKGRAY ———--- X/
bar(0,0, hor,vert);
setfillstyle(SOLID_FILL,BLACK); /¥————— BLACK ~————x */

bar(hor/4-20, 90, 3khor/4+20,vert-30);
setcolor(11);
rectangle(hor/4-110,40, 3xhor/4+110,vert-40);
rectangle(hor/4, 110, 3khor/4,vert-110);
outthai(”...nn ESC afugdusy...", hor/2-110,vert-140,0,15);
outthai("ﬂﬁ File :",hor/2-140,vert-260,0,15);
outthai(" (NUEBYSRI File",hor/2-160,vert-330,1,15);
FLAG=1;
1
if (FLAG==1)
{
if(present_key != NULL)
{
setcolor(15);
settextstyle(0,0,1);
KEEP = 0;
while((ch = getch()) != "\r’)
{
gorintf(&x,&y," %c", ch);
fname2[KEEP J=ch; KEEP++; x+=10;
1
fnameZ[KEEP]="\0";
] FLAG=0;
if(fname2[0] != "\0")
{
if((fp2 = fopen(fname2,"w")) == NULL)
- {



outthai("Error in save file",hor/2-105,vert-200,0,14);
newfile=1;

else

newfile=1;
fwrite(&data, count, 1, fp);
fclose(fp);
free(data);
outthai(” OK ", hor/2-105,vert-200,0, 14);

} /¥ end else2 */ fclose(fp2);
} /% end elsel %/
} /% end if x/
} /¥ end FLAG %/
setviewport(0,0,X(),Y(),1);
3
save ()
{
FILE *fp3;
fopen("temp.hex", " "wb");
furite(&data, count, 1, fp3);
fclose(£fp3);
free(data);
setviewport(0,0,X(),Y(),1);

main()
{

. open_file("normal.fon");



open_graph();
image_screen();
image_screen2();
door_close();
do
{
present_key=inkey();
Jwhile (present_key!=68);
door_open();
key_code = 1;
for(;;)
{
menu(present_key);
present_key = inkey();
check_key(present_key);
if(key_code<20&&key_code>=0)
menuZ(sub_code);
if(key_code > 20 && present_key != (27 && NULL))
{
sub_menu(present_key);
3
if(key_code==0)
{
door_close();
'do
{
present_key = inkey();
Jwhile (present_key!=68);
door_open();
key_code = 1;
}
if(key_code==-2)



{
image_screenZ();
key_code=1;
iii=1;
3
if (key_code==-3)
{
image_screen2();
key_code=1;
iii=1;
}

} /% end for x/
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WANTEINFUMEREN 3= TRUADINITIIEATMIIARS WLLRNSRaf
vy nonvoltile  (MULMSHBINASUSIAUIHIE (RD3h mﬁ’mgaﬁ AUy
WU ROM  FOANSOSLTIMA ST  Raud e dafionann uiinan il w
WA 8D 1 EABINT9a LUSHU@INR 1A TUSUASNSELL M MINEAINNAN
W nonvollatile ewdand (fufnyseaaiutioy wmasiitiSuody ROM Adnay
WUSE 1w nonvolatile uvi‘uimmﬁnﬁa::mﬁuuiabm MR HNTRNIIN NS
InBnad i duminrtustumdun 19y SRAMs Ue DRAMS ESnMNSOEUIAS
HsuifaniBanssssmn wiifuin volatile u Aafaystign IRuegeguney
Wiy Shaefngnnant®e  Sud e f L Tuwnridasng (Ruatne fatiu  EPROM
(Erasable programmable read-only memory) 50QnﬁNUﬁ§ﬁuﬁ EPROM 30
(Phly nonvolatile storage Wwnsatusunswiid ey uaidn miny
AN tMéﬂﬁ%’qi'n’ﬁ‘lﬁmuﬁ'uamin’hqn’nq USRS IUS LER17RS UREIIIS
fun Faaminsm e nonvolatile anifiufaya

winsAMen EPROM aefidhuennstiufinfayaiauidvils cell faim
cell ﬁgné’ﬂﬂ%ﬁﬁﬂaﬁﬁw Intel Corporation Wt i3sn-niiuivasuiatiuuy
FAMOS (for rloating-gate, avalanche-injection, metal oxide semicon

ductor) WM 1 usIEs cell M ALiuvniaysiusenawding nswulanpsWill

Erd
o FYg

2 gates FnAUWMNIEANINIINT §1 Floating-gate i i I IARAN LA
fDIN1S  charge UsEYIwumunsiuvniaya m:q‘mfhﬁ charge Wilkeedang
iy Muszas IMTETIULINSNE 7 gate ngnﬁ'ﬁumaﬁmm:q‘wﬁ’uﬁw sil
icon dioxide Vmysmir M Lﬁuvmmsmaﬁaomtymﬁ’mﬂmwsﬁ pEAv g
AFUURgINN . A9 LETDs U3 unISARIELISTYNaY EPROM sefidnlu

(e 10 PAu msmag’pmm:q‘lw@ﬁﬁqnm:gLﬁun‘f’m"i Az funatnas Wushun

AMDITOYRRITU  cell wAvmadnaisTReym WA TayRan LRBUIARSS 1FAen e

fins \iutayatiudn EPROM uf



Polysihicon

word line
Metal
bit line
/ Fioating
gate
8,02 Dittused
ne J_ ___T _____ A e | ground
line
p+
p

T

S 1 dhumaa cell F#ifushindayenas EPRON

AN WS ISR ITNAnduRReInas  FAMOS SBain
avalenche injection AfMSIAUING (usuananiaundin 25 V & wsu EPROM
M) gnilbuti i floating gate-f1aviiiu substrate, avalench inje
ction #83 electron W IFVUAYIU gate Uﬁﬁﬂﬂﬂﬁ?dﬁhﬁﬁzlﬁuﬂﬁ51U€un$u
WINHADIRNA BN ITINUSEYTIN gate mﬂwmﬁmﬁﬁazr‘}naﬁtﬁ'ﬂﬂﬂnwtmz.h'::
qﬁ‘uiﬁmmsaanmn gate " wﬁﬁﬁ’mﬁ'ﬂ’n’)‘iuﬁ"ﬂﬂ(qua_rtz)’\l‘.:qn B Busr .
vilanpamingrene fulla cells TRIMNEARVIREQNAIAIEUR  UREONAL
wiaw Aumam cells fniamfauiaysnas  EPROMs T INUN R NBY TS

20 89 30 uWh



IR &L



Electrically Erasable Programmable Read-Only Memory
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@ MOTOROLA MC54/T4HCT373

Product Preview j
. HIGH-PERFORMANCE
CMOS
LOW POWER COMPLEMENTARY MOS
SILICON-GATE
OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT *
LATCH (WITH LSTTL-COMPATIBLE INPUTS) OCTAL 3-STATE NONINVERTING
TR OIS e b st = er for wnter! P D-TYPE TRANSPARENT LATCH
may be used 35 a converter for interfacing L R

1o High-Speed CMOS. The inputs of HCT devices are compaubie with (WITH LSTTL-COMPATIBLE INPUTS)
both LSTTL and CMOS cuiput voltage levels.

The HCT373 is identical in pinout to the LS373. The latch apprars
transparent to data li e . the outpuls change asynchronously! shen
Latch Enable 1s high. When Latch Enable goes low, data mauting the
setup time becomes laiched ;

The Output Enable does not alfect the state of the latch, but when
Output Enable is high,. all outputs are forced 10 the high impedance »
state. Data may thus be laiched even when the device 15 not Seected 4
@ Compatible with LSTTL Outputs — No Pullup Resistor Required ) 1N :Mch::'CX N w \

CAG

® Active Pullup on Each Device Input § e O N SUFFIX
® Low Power Consumption Characteristic of CMOS Devices PLASTIC. PACKAGE
©® Output Drive Capability: 15 LSTTL Loads Minimum el
® Operating Voltage Range: 4.5 t0 5.5 Volts ORDERING INFORMATION
® Low Quiescent Current Characteristic of CMOS Devices 54 Senes. - 55°C 10 + 125°C
® Diode Protection on Al Inputs MCSAHCTXXX) (Ceramuc Package Only)

74 Senes - 30°C 10 +85°C
MC74HCTXXXN (Plastic Package)
MC74HCTXXXJ tCeramic Packagel

PIN ASSIGNMENT =
Qutput Enable(] 200 vee
: ood2 Qr
BLOCK DIAGRAM 00Q)3 07
01(s 06
4 3 3
0o .z_oo 0i1(s Q6
4
01—7— 5—-01 Qz2(6 a5
D2 ] 5 o 024y 05
8 9
o] D3—|3‘ 12 a3 Nomnverting 03 c 8 D4
lnputs 1 g~ | ——04 Outputs Q309 Q4
05— L350 Gno (1o Latcn Enable
17 16
DB et —— 06
07 18 9 ar
] A,
. . ’ FUNCTION TABLE
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taich Enatsie Enable | Enable o] Q
Oulput Enatshe ! ~ L Ve, o )
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=1 GNG L L * cnange
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LINEAR : TYPES TL497AM, TL497Al, TLAS7AC
INTEGRATED CIRCUITS SWITCHING VOLTAGE REGULATORS

D2228S, JUNE 1976 ~REVISED SEPTEMBER 1983

e All Monolithic TL497AM . . . J
TL497Al, TL497AC ... JOA N

e High Efficiency . .. 60% or Greater OUAL-IN-UNE PACKAGE

. butput Currerit ... 500 mA ITOP VIEW)

e Input Current Limit Protection comp ineuT (v TN vee .

e TTL Compatible Inhibit EREQ cc;:?:g{ E; ::% gzg;g';lis&b:s
e Adjustable Output Voltage SUBSTRATE [(J¢  n{J Base!

e Input Regulation ... 0.2% Typ CATHGO?)Z C: ‘g] ﬁg" out

e Output Regulation ... 0.4% Typ ANODOE E‘l 8{ ] EMIT QUT

e Soft Start-up Capability

NC-- No wnterna. connacton

T The Base pr ( 2 111 aniad Base Drive pn {212} are used for devvice tasting
only They are no: normaily used w cvcut spphcations of the dewce.

description

Tha TLC497A incorporates on a single monohthic chip all the active functions required in the construction of a switching
vo'tage regulator. It can also be used as the control element to drive external components for high-power-output
apohcations. The TL497A wzs designed for ease of use in step-up, step-down, or voltage inversion applicaticns requiring
righ efficiency.

The TL497A is a fixed-on-time variable-frequency switching voltage regulator control circuit. The on-time is
programmed by a single external capacitor connected between the frequency control pin and ground. This capacitor,
CT. is charged by 2n internal constant-current generator to a predetermined threshold. The charging current ar_t'! the
threshoid vary proportionally with Vg, thus the one time remains constant over the specified range of input vl'oltage
{5 1o 12 volts). Typical on-times los various vahies of CT are as follows:

TIMING CAPACITOR, CT¥pF) | 200[ 2501 350 [400] 500 [ 750 | tooo0 | 1500 | 2000
ON-TIME (us) vy | 19| 22| 26| 32} 44| s6 80! 120 | 180

The 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 voltage is compared to the reference voltage of 1:2 volts
tee!ative 10 the substrate pin) by the high-gain comparator. When the autout voltage decays below the value required to
mantain 1,2 V at the comparator input, the comparator enables the oscillator 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 dicectly for switching currents up to SO0 milliamperes. Its collector and emitter are uncommitted and it is current
drwen 10 allow operation from the positive supply voltage or ground. An internal Schottky diode matched to the
current characteristics of the internal transistor is also available for biocking or commutating purposes. The TLA37A
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 overstress Thé current timit is adjustubic and is progremmed-by-a-
single sense resistor, RCy_, connected between pin 14 and pin 13. The curreat-limit circuitry is activated when 0.7 volt
1s developed across RCL. External gating is provided by the inhibit inout. When the inhibit input is high, the output is
tuened off.

Simpiicity of design 15 a primary leature of the TL497A. With only six external components (three resistors, two
capacitors, and one inductor), the TL497A wiil operate in numercus voltage conversion applications (step-up, step-
down, invert} with as much as 85% of the source power delivered 1o the {0ad. The TL497A replaces the TL4A97 in ait
apohicauons,

P TLAGTAM 45 characterized tor operation over the full military temnerature range of ~55°C 10 125°C. the TL497A1
cnaractenzed for operatian from -25°C to 85°C, and the TLA97AC from Q°C to 70°C.



TYPES TL4S7AM, TL487Al, TL4S7AC
SWITCHING VOLTAGE REGULATORS

functional block diagram .
t ’ -
i BASE {11) :
t
sase onve 112
(13 [ CURRENT
CUR LIM SENS LiMIT
SENSE osciL.
@ LATOR
FREQ CONT
gt 12
{10}
come eyt L1 '\ coL out
{4) 12V _J/ W/
SUBSTRATE s l\ 18 cnir our
. .
cATHOOE 6! ¢ 1 AnODE

tThe Base pin (#11 snd Base Drive pin (7 12} are used for device tasting oniy. They ate not normalty used i Circuit 3pplications of the dewce.

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

Irput voliage, VoG see Note 1} . . . . . . . .. 15V
Qutput voltage . . . .. 35V
Comparatormputvoluge.............................. - 5V,
inhibit inputvoltage . . . . . . . . . . . . . SV
Diodereversevoltage . . . . . . . . . . . . .. . . .. sV
Powgy sWwilhighrreNd ™. AWEULIT. . , . [[LPihs. " PeNY. N (™ ¥ 4 . . 750 ma
Diode forwardcurrent . . . . . . . . . . ) e . .[=> J§ - . 750 mA
Continuous total dissipation at {or below) 25° Cfrec-aur (empemure (see Note 2} . . . c e 1000 mwW TN
Operating free-air temperaturerange: TL497AM . . . . . . . . . . . . ... .. ... =5Ct125C
TWO7AI . "L . .. ... ... .. .. .. ... =25°C1a85°C
TL497AC . . . . .. ... . ... ...... . 0CwC
Storage temperaturerange . . . . . . . . . . . . . . ... .. ... -65Cr150°C
Lead temperatureIGmm(l/lS-nch)from case for 60 seconds: Jpackage BN 47 S . ._300’C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package Fy. . . .. .. . 260°C

NOTES: 1. AG voltage velues eacept #ode +cTages are withh respect 10 network, Qround termngl
2. Above 28°C free-au temperzture, deeate the N package at the rate of 9.2 m\v *C Above 41°C free aw temperature derate tne J Jass-mounies
package at the rate of 8.2 1aWs°C. Above 53°C lree-aiv tempersture, derate the J siioy-mounted pachage at the rate of 11.0 mWr*C. In the

J ouhqc. TLA974AM :Nps e sitoy mounted, TL4S74AC chon ”nrr gtn: mownd

recommended operating conditions
MIN  MAX UNIT

Input voltage, V| . . . . . . . . ce e e e . 4.5 12 v
Omput voltage: step-up configuration (sce chre 1) PN P PN . Vi+2 30 A
step-down configuration {see Figure2) . . . . J Vief Vi-=1 v
inverting regulator {see Figure 3) . . . . . P o . =Veet -25 v
Power switchcuerent . . . . . . . . . . . . . . . e e e e . 500 mA

Diode forward current - e e e e e PN . S00 mA



TYPES TL437AM, TL4S7Al, TL497AC
SWITCHING VOLTAGE REGULATORS

electrical characteristics at specified free-air temperature, V| = 6 V {unless otherwise not'ed)

TL497AM, TLA97A TL437AC
PARAMETER TEST CONOITIONS? T
4 F57 co MIN__Tvyp! MAX | MIN _Tvel max | o
High-level inhibit input voitage 25 C 25 2.5 N v
Low-ievel inhibit input voltage 4 25 C 0.8 0.8 v
High-level inhibit input current | V(1) * 5V Full range 0.8 rS 0.8 1.5 ] mA
Low-ievel nhibit input curcent | Vi) * 0V Fult cange 5 20 5 10 nA
Comparator relerence voitage Vi 45V w06V Fullrange | 114 1.20 1.26 | 198 120 1,32 v
Comparator input bias Current V. 6V A Ful! range 40 100 40 100 | A
Tig=100mAa | 26 ¢ 0502 013 0.2
Swiich on-state voltage VyraSV [ = 500 mA TFuil sange -— T 0.85 v
D 25 C 10 50- 10 50
A Ve s
Switch otf-stare currens | Visdauy, 30V Tl ange ) 200 LA
Current-hmit sense voltage , Yy BY WL | 0as i1 Q.45 1 v
Tl 10maA -{ Full range 075 095 | 0.75 "0.85
Dicde torward voltage ty + 100 mA Fuil tange 0.9 v ] 0.9 1 v
to + 500 mA %, i Full range 133 175 ¢ 133 158
1) * 500 uA / Full range 30
Dsode reverse voltage T+ 300uA 7/ Foil range ) v
25 C X 14 1 14
On-siate supply current / Full sange T3 15 mA
= = v
Ctt-state supply current ..S g - J cJ 2 91 ma
l Fuli range 5 10

“Full range tor TLE92A%

58 C 10 1257C, for TLAOZ AL is
L AN wpical values are at T4 « 25°C.

/

25°C 10 85° . ane ‘ar TLA97AC w 07C 10 70°C.




TYPES TL497AM, 'I:l.497Al. TL4S7AC,
SWITCHING VOLTAGE REGULATORS

TYPICAL APPLICATION DATA

IpR - 210
PR oma’([vl

S . e DESIGN EQUATIONS
' | [~ VO]

{ Vi
yr —
L < Ll o tonlys)
(YT B
4 -
1]

I ok [ = Choose L {50 10 500 uH), calculate
. ton (25 10 150 ys)
BASIC CONFIGURATION e Crinfi = 12 1gnlus)

tipy < 500 mA)
. . Rl={vg- 12Vki?

aey )
L o. — T + I ' SR
lq_w.__] - ,..@ 3 05V -

: s Rep ~— o
L..‘ -f PR !
e Y& ‘; !"‘: Vi . ™
Pl — IpK - IV
+ ? 3 . I-:. $ ! £y = VO
_[ 1 ! Y ' o CPluFysgplusi = T =
s Toa Y/ Yropt (7K1

F
EXTENDED POWER CONFIGURATION
{USING EXTERANAL TRANSISTOR!}

FIGURE 1-POSITIVE REGULATOR, STEP-UP CONFIGURATIONS

-.o—rw-\r—j DESIGN EQUATIONS
T O
e 1pk =210 max
ooy
Vi =-Vp
' ' . e L(uH)= tgnlus)
=
! Choose L (50 to 500 uH). cateutate ~
BASIC CONFIGURATION ton (10 to 150 us)
lpg < 500 mA)
o CTI(pF) = 12 tonlus)
e ‘ AR « R1=(Vo-120kQ
S . f 0.5V
w T T - . - ® RCL = IPK
ner P~
L aea s . tvpald ]
- %‘-l T o CrlwF)=1gnlus) LYO
- 1 Veipple (PK)

EXTENDED POWER CONFIGURATION
{USING EXTERNAL TRANSISTOR)

FIGURE 2-POSITIVE REGULATOR, STEP-OOWN CONFIGURATIONS



TYPES TL497AM, TL497Al, TL437AC
SWITCHING VOLTAGE REGULATORS

TYPICAL APPLICATION DATA

L s d I : L Ehad * L . ‘Voi
; i i e Ipx*210m —_
U USRI S ' ax |1 ¢
o o N o PK 0 Vi
e : Y
l . l o 2 Vi
o L {uH) = — tynlus)
e e s " St P
i
Ll 3 Choose L {50 1o 500 uH), calculate
4 4

ton (25 to 150 us)
BASIC CONFIGURATION

pk SO0 mA} e CrinF) = 12 ty4lus)
A S 4 e R2 (Vg 121k
r 1 =
——..——-.*] 05V
o X
L~ e Rey = v
{ { A PK
! > | Vi
. : -— 1 -1
s 1 v PKX 0
Y 4 b= e o A e Cg wFl > 1onlus)
L B - . . Vripple (PK)
- -
EXTENDED POWER CONFIGURATION *Use external calchciodo,.e.g,, 1N 1001, when building an
{USING EXTERNAL TRANSISTOR) inverting suoply with the TL4STA.

FIGURE 3-INVERTING APPLICATIONS

> ¢ -C va
L Cl.'cll"
Jitaw o
Pl By I

.. 2

. ?——l PR S
e f L TN

. ] i1}

Tyear

I

EXTENDED INPUT CONFIGURATION WITHOUT CURRENT LIMIT

B e I e 2

Ve DESIGN EQUATIONS
L i VBE{Q1)
ate RCL = :
i Nimit (PK)
Vi
R1 =
. 1:{e};]

R2 = (Veeg -1 10 kQ

.

.

CURRENT LIMIT FOR EXTERDED INPUT CONFIGURATION
FIGURE 3 EXTENDLD INPUT VOLTAGE RANGE 1Vy 15 Vi



CD54/74HC688
CD54/74HCT688 "

High-Speed CMOS Logic

sy 8-Bit Magnitude Comparator

A6 7] Type Festures:
#» Cascadable

E._.-___'J [ I RTY XN
FUNCTIONAL DIAGRAM

The RCA-CD54/74HC688 and CDS4/74HCTE8S are 8-bit
magnitude comparators designed for use in computer and
logic applications that require the comparison of two 8-bit
binary words. When the compared words are equai the
output (Y) is low and can be used as the enabling input for
the next device in a cascaded application.

The CD54HC638 and CD54HCT688 are supplied in 20-lead
ceramic dual-in-line gackages (F sutfix). The CD74HC688
and CD74HCT688 are supplied in 20-lead dual-in-line
plastic packages (E suffixj and in 20-lead dual-in-line
surface-mount plastic’'packages (M suffix). Both types are
also available in chip form (H suffix). \

AD 80 A3 B A2 82 A3 B3I A4- B4 AS BS A6 06 A7

?????? [eatatevaty

O

'°O GNO \ ) 025 - o arren

:oO Vee

?%??

Family Features:

& Fanout (over temperalure range):

Standard outputs - 10 LSTTL Ilqads
Bus driver outputs - 15 LSTTL loads

* Wide operaling temperature range:

CD74HC 'HCT: -4010 185" C

* Balanced propagation delsy and

transition times
s Signilicant power reduction compared to
LSTTL logic ICs
s Alternate source is Philips/Signetics
CDS4HC/ICD74HC types: .
210 6 Voperation
High noise immuaity: Ny= 30%,Nw=30% of Vec:
@ Vee=S V .
CDS4HCT/CO74HCT types:
<€ 5105.5 Voperation
Direct LSTTL input logic compatibility
Vi =0.8 ¥ max., V=2 V min.
CMOS input compatibility
hS 1 pA @ You Vou

TRUTH TABLE
Inpults Quiputs
A8 |'E Y .
A=8B L L
A#B| L H

X H H

X = Don't care
L = Low ievet
H = High level



CD54/74HC688
CD54/74HCT688

HAXIMUM RATINGS, Absolu(o-Maximum Values:

DC SUPPLY-VOLTAGE, {Vech
(VOILAG®S r@1670NCOG L0 GIOUNG) - .vursoressssntntoanaaaooterasensnsireneses et teeaneeeacssantenearieataaanasinn
0C INPUT DIODE CURRENT, lia (FOR V, < -0.5V OR V, > Vee B X3V I
DC OUTPUT DIODE CURRENT, loa (FOR V4 < -0.5V OR Vo > Vee +0.5V) .
DC DAAIN CURRENT, PER OUTPUT (lo} (FOR-05V< Vi< Vgc *05V) .
DC Veec OR GROUND CURRENT, {Jec) ««cuvronenrannencsnttosisiantaionntataructsensentaeianntrssttanrstessstessses
POWER DISSIPATION PER PACKAGE (Po)?
For Ta = —40 10 +60°C (PACKAGE TYPE E)
For Ta = +60 10 +85°C (PACKAGE TYPE E)
ForTa=-5510 ¢100°C (PACKAGE TYPE FLH) L..0iiiiiiittiiieenr it iiuitiiioeranttisestantanrintannsties e oos
ForTa = +100 to +125°C (PACKAGE TYPE F. H)
For To:= 4010 +70° C {PACKAGE TYPE M) 1ouuuerennniiiiiaaniiioetaeiiuatnatanattasentssinsasnnntsresensess 400 mW
For Ta = +70 to + 125° C (FACKAGE TYPCE M)
GPERATING- TEMPERATURE RANGE (14}
PACKAGE TYPE F H
PACKAGE TYPEE. M

500 mwW

-5510 +125°C
-401to «85°C
-6510 *150°C

STORAGE TEMPERATURE (Taig) o vvernmmoaeresssmnunatarersnenesienstissrananerntsinenstennetttresscssssnnrnens PN
LEAD TEMPERATURE {DURING SOLDERING):
Atdistance 1716 £ 1/32in. (1.59 £ 0.79 mm) from case fOr 108 MAX.  .....cieeeiiaiaanracnennctrrrsenrenerroeresnennnene +265°C
Unit inserted into & PC Board {min. thickness 1/16 in., 1.59 mm)
with $OIEr CONBCHNG 1880 tiPS ONBY - \enmeuee ittt tranraeeaiateasuataeenaaens e ans sttt se b s snseenens +300°C
RECOMMENDED OPERATING CONDITIONS ]
For maximum reliability, nominal operaling conditions should be selected so that operation Is siwayz within
the foliow!ng ranges:
\
LIMITS - :
. A CHARACTERISTIC TTeR AKX, UNITS
Supply-Vottage Range (For Ta=Full Package Temperature Range) : :
Vee:* 4 X 4D
CD54/74HC Types v 2 6
CD54/74HCT Types 45 - 55
OC tnput or Qutput Voltage, Vi, Vo G 9z 0 Vee v
Operating Temperature, Ta: ’ :
CO74 Types ' © o -40 . +85 .
CDS4 Types -55 “o125 c
input Rise and Fall Times, t.t:
at2v 0 1000
at4.s5Vv & 0 500 ns
at6 Vv . » (B 400

*Uniess otherwise specified, all voltages are refesrenced o Ground.

i 120 voe
rpci he v
-2 8 oy
A|——‘< 17 A?
a2 LYY
-4 L
' 82— 114 o
e 13,
83 -2 112 o
Gno Y LA RPN
3208~ 30400

TEAMINAL ASSIGNMENT



CD54/74HC688
CD54/74HCT688

STATIC ELECTRICAL CHARACTERISTICS

CDI74MCE88/CDS4HCEES CDT4HC TSI 'CDSAHCTESS
YEST T4HC/S4HC T4HC S4HC TEST 74HCT/SAHCT | T4HCT | S4HCT
CONDITIONS TYYPE - TYPE TYPE CONDITIONS TYPE TY*E TYPE
CHARACTERISTICS UNITS
. 40/ .88/ -0/ 857
+23°C 28°C .
v w v }_ -93°C 128°C v v 103°C | 1128°C
. (€3 g re
v mA v v v
Min [Typ [Mor {Min Maz iMIn |[Max Min Typ Mes [Min Moz [Min [Mex
High-Level 2 |18 ~ 1S = 13|~ a3 .
fnput Voltage Ve 45 1315 — [35] — [318| ~ - 13 2 - -2 —-}24i- A
6 |42 — |42 |~ J42 |- 535
Low-Levet 2 |- 05f = {05 — |05 45
b
Input Voltage Va 45 | — 135 — J135) ~ }135 - to |- |— {o8]— |08 ]|~ OO v
7 6 |~ 181 — | 18] — |18 $5
High-Level \ 2 |9 - [19 | = |39 | — Vo
OQutput Voitage Vone or |-0.02 |45 (4.4 — |44 | — 44 |~ or 45 f[da ] — | — |44 | — |44 ]| — v
CMOS Losds Voo 6 |59 - |59 | — {59 | — Vias e
-
Va \ Va
TTL Loads - or 4 |45 [398 — 384} - J37 | — or 45 96| — | — (pmaj— [37]— v
Ve |52 |6 [548 — js3at—[s2]—~| va
Low-Level Va 2 - 01 {— |01 {— |01 Ve
Output Voltage Vo | or | 002 |45 | — 01| — loa |~ Joo or s |=]=Jor|—jor|—Jati v
CMOS Loads Vae s |- o1 | — jor1{— |ou Vi
i Ve Va,
TTL Losds 4 or 4 48 | — 026] — {033 — j04 or 45 |~ | — Jo2s}— 033 Y v
Ve §2 6 | — 026] — [033] — {04 Vim
input Leakage Any ‘
Current 15 Vee Voltage
or 6 | — 101| = {21 | — |+t | Between | 55 [ — |- ROl — f2t]— 21 A
Gnd Vee and
Gnd -
Quiescent Device
Current e Vee - Ve
ot 0o 6 |- ] - | 80.] ~ 1160 or £ |— |—f8 |— |80} — |160 .
Gnd
3 X Gnd
Additions! g
Quiescent Device a8
Current per Veg -2.1 to — |00 {260 | — [450 | — |40 »A
Input Pin: 55
1 Unit Load Alce®

*For dual-supply systems !hoouhc-l worst case (Vi * 24 V. Vee = 55 V) specilicshon is 1 8 mA

HCT Input Loadlng Table

input Unit Loads®
Enable 0.7
Data inputs 035

‘Unit Load is &lgc limit
specified in Static
Characteristics Chart,

e g, 360 uA max @25°C.




CD54/74HC688
CD54/74HCT688

SWITCHING CHARACTERISTICS (Vec =5V, Ta = 25°C, Input t., & = 6 ns)

. TYPICAL VALUES
CHARACTERISTIC SYMBOL C. UNITS
oF HC HCT
Propagation Delay A and 8 Data to Oulput t '
ropag a i e 15 14 14
trrm
Propagation Delay Enable to Output tren 15 9 g ns
teva -
Power Dissipation Capacitance’ Ceo S 22 22 pF

*Ceo is used to determine the power consumption, per device.
PD=Vee? 1i (Ceo * Ci) where f.zinput frequency
C.zoutput icad capacitance
Yecssupply voltage

SWITCHING CHARACTERISTICS (C.=50 pF, Input 1,16 ns)

25°C -40°C 0 +85°C -55°C to +125°C
CHARACTERISTIC SYMBOL vece HC HCT 74HC 74HCT S4HC S4HCT |UNITS
[Min. [Max. [Min. [Max. [Min. [Max. [Min. Max.[MIn. [Max. |Min. Max.
Propagation Delay ten 2 — 1] - ]|=-f{—1210f — | =t — |256 ] — | —
An to Output - trra 4.5 — [34 | — |34 | — a2 | — |42 ]| — 51 ] — |5 ns
h 6 — |29 —-}|—-—{—j3868 |~ | —|—]43 | = |-
teen 2 — |170 | — ~ -~ {210 | — i - 1255 | — —
Bn to Output tort 4.5 — 1344 — |34 | — 42!} — 142 | — |51 | — |51 ns
6 - |29}~ | = |— |36 ]~ |~ |— |43} ~—|—
thun . 2 — |20 —-f{—|—- |0~ |~ |~ }18]—~]~—
E 10 Output tlen 4.5 — |24 | — ] 24 | — J3O | — 30O )] — (36| — |36 ns
: : 6 | lJo|—{—|—J26 ]|~ —|—]3]—-]|— :
Output Transition frem . 2 —~ {18 |- =-t—=—19 | —-|-{—- {100 —-]—
Time tra 45 — |5} =115} —~1{19})— 1191~ 122]|— |22 ns
6 - |3t - —=—{=—j®6)~]~-|={19)—}-
Input Capacitance C, — {110 | — 10 | — 10 | — 10 | — 10} — 1} 10 pf
=t [—-!,:60; —~f =1 = 6ns
ANY INPUT . INPUT LEVEL
AORB e O 00 %
. i VS
———————— AR ===z10% g\p
. teLH teHL -
OUTPUT : .
Y . - Vg Lo .
== tTLH “ITHL
920S - 38416
54/74HC S4/74HCT
fnput Level vVce v
Swilching Voltage, Vg S0% Vce 13V

Fig. 2 - Propagation delay ang 11ansiion imes.



intal’  Siicon Gate MOS 8255

PROGRAMMABLE PERIPHERAL INTERFACE

m 24 Programmable 1/0 Pins ® Direct Bit Set/Reset Capabii;

® Completely TTL Compatible Easing Control Application interface

¥ Fully Compatible withMCS™-8and  ® 40 Pin Dual In-Line Package
MCS™-80 Microprocessor Families  ® Reduces System Package Count

The 8255 is a general purpose programmable |/O device designed for use with both the 8008 and 8080
. Microprocessors. It has 24 1/0 pins which may be individually programmed in two groups’of twelve and
“used in three major modes of operation. In the first mode {Mode 0), each group of twelve 1/0 pins may be

programmed in sets of 4 to be input or output. In Mode 1, the second mode, each group may be programmed

to have 8 lines of input or output. Of the remaining four pins thrge are used for handshaking and interrupt

control signals. The third mode of operation (Mode 2) is-a Bidirectional Bus mode which uses 8 lines for a

bidirectional bus, and five lines, borrowing one from the other group, for handshaking.

Other features of the 8255 include bit set and reset capability and the ability to source 1mA of current at
1.5 volts. This allows darlington transistors to be directly driven for applications such as printers and high
voltage displays.

PIN CONFIGURATION 8255 BLOCK DIAGRAM
23] NS 0[] ras
22 »n{)ras ‘
rat (] B[ ras i
ra0 (e (] rar Jomn ol caou
iBC s »{] R ! } e " c:> '9‘" ":'"
sd = reser —| e K—— A = s
[ Ya B) 1o, R
ar(de {7} o, T
an(]e n{Jo, 1
e mss LB —— it
res (i1 (7o, » 10
s (G2 »(Jo, ""‘,’:'"_‘ g -
rca(]13 n{Jo, ®OIECTIONAL 0APA SUS oara
~cara o, oo ) e, Ko
rer s [ Vec witenay o
rc2(]1e 2] rer oara vt : : kX ____: ‘o
s3] 247 res t :?,'.‘.‘.f E o
reoCjre 137 ros
re1]te 22 rea t
rez2 (]2 n)m l
oG —— e}
- N :‘-:?: kredd g cAdue,
N | «rolq:g\ comnoy <: -c:-' c:> »I‘?"o
PIN NAMES 4 ——— -
-
0y-04 DATA BUS (BI-DIRECTIONAL) ' - r
RESET RESEY INPUT
S CHIP SELECT ’
A5 READ INPUT a f
[ WA WRITE INPUT
A0, A PORT ADORESS

PATFAC | PORT A (BIT]
787980 PORT B (BIT)
PCI#C0 PORT C (81T)
Vee 5 VOLTS
GND 9voLTS




SILICON-GATE MOS 8255

CONTROL WORO

0, {0 {0, |0 [0,]0,]0, |0

. BIT SEY/RESET
x  x_ x 1= SET
e 0= RESET
DONT
canre
81T SELECT

o [2[314[5[e[7
jof 1{o[ 1[0 t{0] 18
ofa[(1{o[0]1[1]s,
o{o[ojal1[1]1[1]s

BIT SET/RESEY FLAG
0= ACTIVE

Bit Set/Raset Format

Whan Port C is being used as status/control for Port A or 8,
these bits can be set or reset by using the Bit Set/Reset op-
eration just as if they were data output ports,

Interrupt Control Functions

When the 8255 is programmed to operate in Mode 1 or
Mode 2, control sigrials are provided that can be used as
interrupt request inputs to the CPU. The interrupt request
signals, generated from Port C, can be inhibited or enabled
by setting or resetting the associated INTE flip-flop, using
the Bit set/reset function of Port C.

This function allows the Programmer to disallow or allow a
specific 1/ device to interrupt the CPU without effecting
any other devica in the interrupt structure.

INTE flip-flop definition:

(BIT-SET) — INTE is SET — Interrupt enable
(BIT-RESET) — INTE is RESET — Interrupt disable

Note: All Mask flip-flops are automatically reset during
mode selection and device Reset.

Operating Modes

Mode 0 (Basic Input/Output)

This functional configuration provides simple Input and
Output operations for each of the three ports. No ‘““hand-

shaking” is required, data is simply written to or read from
a specified port.

Mode 0 Basic Functional Definitions:

® Two 8-bit ports and two 4-bit ports.

® Any port can be input or output.

¢ QOutputs are latched.

® |nputs are not latched,

® 16 different Input/Output configurations are pocsible
in this Mode.

BASIC INPUT
TIMING {Dy-Dg

FOLLOWS INPUT

NO LATCHING)

[ S —— v s sy o o
0,0,

tDELAY TiME t DELAY TIME

FROM AD

FROM INPUT DATA

L e N A—

BASIC QUTPUT

SET-UP VIOLATION
r

TIMING (OUTPUTS
LATCHED)

v ___X

KX XD

ouTruT
tDATA
SET-UP

1OELAY TIME
FROM WA

| tDATA
woto QUTPUT DATA
INVALIO

Wode 0 Timing




SILICON GATE MOS 8255

8255 BASIC FUNCTIONAL DESCRIPTION

General

The 8255 is a Programmable Peripheral Interface (PPI) de-
vice designed for use in 8080 Microcomputer Systems. Its
function is that of a general purpose 1/O component to inter-
face peripheral equipment to the 8080 system bus. The
functional configuration of the 8255 is programmed by the
system software so that normally no external logic is nec-
essary to interface peripheral devices or structures.

Data Bus Buffer

This 3-state, bi-directional, eight bit buffer is used to inter-
face the 8255 to the 8080 system data bus. Data is trans-
mitted or received by the buffer upon execution of INput
or OUTput instructions by the 8080 CPU. Control Words
and Status information are also transferred through the Data

(RD)
Read: A “low’ on this input pin enables the 8255 to send
the Data or Status information to the 8080 CPU on the

Data Bus. In essence, it allows the 8080 CPU to “’read from*
the 8255. '

(WR)

Write: A ““low” on this input pin enables the 8080 CPU to
write Data or Control words into the 8255,

(Ao and A4)

Port Select 0 and Port Select 1: These input signals, in con-
junction with the RD and WR inputs, control the selection of
one of the three ports or the Control Word Register. They
are normally connected to the least significant bits of the
Address Bus (A4 and A,).

Bus buffer. 8255 BASIC OPERATION
Ay | Ag | RD | WR | &S | INPUT OPERATION (READ)
Read/Write and Cohtrol Logic ol o 0 1 0 | PORT A= DATA BUS
) . / ; 0 1 0 1 0 | PORY B = DATA BUS
The function of this block is to manage all of the internal 1 ) ) 1 0 | PORT C = DATA BUS
and external transfers of both Data and Control or Status OUTPUT OPERATION
words. It accepts inputs from the 8080 CPU Address and (WRITE)
Control busses and in turn, issues commands to both of the 0 Y 1 Q 0 | OATA BUS=~PORT A
Control Gl’O‘UDS 0 1 1 4 [*] OATA BUS ~ PORT 8
) 1 0 1 ] 0 DATA BUS = PORT C
- 1 1 1 [ 0 DATA BUS = CONTROL
(CS) DISABLE FUNGTION
Chip Select: A “low” on this input pin enables the com- X1 X X X 1 | DATABUS— 3-STATE
munication between the 8255 and the 8080 CPU. ! ! 0 L 9 ILLEGAL CONDITION
S~
L 4 aruue
S irg - — . E '
T | e o prngt U Gunniumny S
Cintrng N—— .
; ]
AN
—— N PN SN
c.'—':\'\} s e — 't":l‘ﬂ
ROMRLL INAL DBTA wrs .. h =
RE Guuminny B $Smome—
it s e
Dara s —_— a Al .
] (o i T A
[OF SRR
PY e Sl [,
e o oo i
N - S M | et (R e T
e 4
wrr L B ]
e}

8255 Block Diagram

.




SILICON GATE MOS 8255

(RESET)

Reset: A "high’’ on this input clears all internal registers in-
cluding the Control Register and all ports (A, B, C) are set
to the input mode.

Group A and Group B Controls

The functional configuration of each port is programmed
by the systems software. In essence, the 8080 CPU "out-
puts’® a control word to the 8255. The control word con-
tains inforrnation such as “mode’, "bit set”, "bit reset”
etc. that initializes the functional configuration of the 8255.
Each of the Control blocks {Group A and Group 8) accepts
“commands” from the Read/Write Contro! Logic, receives
"contrcl words” from the internal data bus and issues the
proper commands to its associated ports.

Control Group A — Port A and Port C upper {C7.C4)

Control Group 8 — Port B and Port C lower (C3-C0)
The Control Word Register can Only be written into. No
Read operation of the Control Word Register is allowed.

8255 BLOCK DIAGRAM

Ports A,B,and C

The 8255 contains three 8-bit ports (A, B, angd ). All can
be configured in a wide variety of functional characteristics
by the system software but each has its own special ‘features
or “personality” to further enhance the power ang flexi-
bility of the 8255. : :

Port A: One 8-bit data output latch/buffer and one 8-bit
data input latch,

Port 8: One 8-bit data input/output latch/bu'ffer and one
8-bit data input buffer.

Port C: One 8-bit data output latch/buffer and one 8-bit
data input buffer (no latch for input). This port can be di-
vided into two 4-bit ports under the mode control. Each 4-
bit port contains a 4-bit {atch and it can be used for the
control signal outputs and status signal inputs in conjune.
tion with Ports A and B.

PIN CONFIGURATION

ra3(] N w e
(]2 w{ras
[T n k] n{Jras
_J rag(T}e »[]rar
- 7S] wi] e
- o VL S {7 meser
. umeius . '3 A ol AN en Gno (] 7 47 o,
o % RN ——— g CK— n,u._ arC]e no,
Cottien [V4 st IImN
&
reriT]ro n{jo,
t el 8255 xBo,
] res (]2 »{lo,
e scallua nflo,
. : [t —A =
K, A R N s »cai}ra o
\ -l rci (s {3 Vee
2 DIMICTIONAL Data ;e 16 » j ror
. A osts rc2 (]
“'“'<4"_‘—V e sy 1] res
. 1t away e v [ Tu 1] res
HATA wmry A, A - L] L] ree ? »
L s R e X g nB
ey 2 n(Jres
=" - PIN NAMES
an E Ethed e .
s frniive S K N - K a8 0;-0y DATA BUS (31.0IRECTIONAL)
\r- v] e . Y
a - RESET RESET INPUT
cS CHIP SELECT
o ‘ - R0 READ INPUT
' WA WRITE INPUT
A0, At PORT ADORESS
3 - PAY.PAG PORT A (BIT)
B e r97.780 PORT 8 (81T}
- PCT.PCO PORT C (81T
Vee 5 VOLTS
GND 9 VOLTS




SILICON GATE MOS 8255

8255 DETAILED OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can be select-
ed by the system software:

Mode 0 — Basic Input/Qutput
Mode 1 — Strobed Input/Output
Mode 2 — Bi-Directional Bus

When the RESET input goes “high’ all ports will be set to
the Input mode (i.e., all 24 lines will be in the high im-
pedance state}. After the RESET is removed the 8255 can
remain in the Input mode with no additional initialization
required. During the execution of the system program any
of the other modes may be selected using a single OUTput

instruction. This allows a single 8255 to service a variety of .

peripheral devices with a simple software maintenance rou-
tine.

The modes for Port A and Port B can be separately defined,
while Port C is divided into two portions as required by the
Port A and Port B definitions. Alt of the output registers, in-
cluding the status flip-flops, will be reset whenever the
mode is changed. Modes may be combined so that their
functional definition can be “tailored” to almost any 1/O
structure. For instance; Group B can be programmed in
Mode O to monitor simple switch closmgs or display compu-
tational results, Group A could be programmed in Mode 1
to monitor a keyboard or tape reader on an interrupt-driven
basis.

— ADORESS 8US ]
1 [
{ Y CONTAOL BUS I}
DATA GUS
AD, Wi 0,0, Ag-Ay
=]
8255
MOOEO-—T s —_— A ]
W o
P8, P8,  PC, PG, Py PCy PA,PA,
MODEt —] 8 AT
= 11T 1111 IIII 3bo
S e
mooe 2 —__ ——f AT
I [ l [ [ l l [ @mmzcnonu
" ‘—-——l
CONTROL

Basic Moda Definitions and Bus Interface

CONTROL WORO

By | Os [ Og | O3 ] Oy | O, [ Oy | O

L

GROUP 8

FOAT C (LOWER)
1+ 1NPUT
0= OUTPUT

Y
PORT B

1= INPUT °
Q9 =QuTPUT

MODE SELECTION
0= MODE O
1+ MODE 1

MOOE SELECTION
03« MODE 0
01 = MOOE |
1X = MODE 2

MOOE SETFLAG
1= ACTIVE

Mode Definition Format

The Mode definitions and possible Mode combinations may
seem confusing at first but after a cursory review of the
complete device operation a simple, logital 1/0 approach
will surface. The design of the 8255 has taken into account
things such as efficient PC board layout, control signal defi-
nition vs PC layout and complete functional flexibility to
support slmost any peripheral device with no external logic.
Such design represents the maximum use of the available
pins.

Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset using a
single OUTput instruction. This feature reduces software
requirements in Control-based applications.




SILICON GATE MOS 8253

MODE 0 PORT DEFINITION CHART

O¢ 0, B; Oy 0O

F - Q|

LT

A 8 GROUP A . GROUP B
D¢ | D3 | D1 | Do | PORT A :3:’22, # | roRTS :’f:;:m
6 | o | o | o | outpur | ouTPUT | 0 | OUTPUT | OUTPUT
o |o {o 1 | outpuT | output | 1 | OuTPUT | INPUT '
0 10 1 | 0o | OUTPUT | OUTPUT | 2 | INPUT OUTPUT
o o | 1 1 | oureut | output | 3 [ ineut INPUT
o |1 | o | o0 | OuTPuT. | INPUT 4 | OUTPUT | OUTPUT
0 | 1 | 0 | 1 | ouTPuT | INPUT 5 | ouTpPuT | INPUT .
o | 1 | o | outPuT | INePyT 8 | INPUT ouTPUT
o | 1 1 t | OUTPUT | INPYT 7 | ineuT INPUT
1 o | o | o | INneuT OUTPUT | 8 | OUTPUT | OUTPUT N
T ] oo | 1 | INeUT OUTPUT | 9 | OUTPUT | INPUT
1 o | 1 | o | iNFUT ouTPyT | 10 | iNeUT OUTPUT
T ] 0 |1 1 | INPUT OUTPUT { 11 | INPUT INPUT
1 T | 0 | 0 | INPUT INPUT 12 | OUTPUT | OUTPUT
1T 11 |0 |-1 | INPUT INPUT 13 | OUTPUT | INPUT
1 1 1 | 0 | INPUT INPUT 14 | INPUT ouUTPUT
1 1 1 1 | INPUT INPUT 15 | INPUT INPUT
MODOE 0 CONFIGURATIONS
CONTROL WORD #0 CONTROL WORD 22

D, Dy Oy O, O, O, Dy D,

ZIsdd DIESEAREY

At rayan, At raya,
o %8

ST B | e e,

e ={ o9, C{
e rey e re 2,
Y O e Y 3 fo——rpl— e 0m,

CONTROL WOROD 21 COMTROL WORD #8 . .
Oy 04 O O Oy Dy Oy O 0, 2, Dy Dy

gooononD

At

(-}
14

v e, v,
e{
Lt re2e,

o e e,
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COMTROL WORD 24
D, Of Oy O, O Oy Oy 0

F&%M'%Md

[ L B PR
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l PESSVLIESY LY 14
¢

0y 0y "

o »,.r8,

CONTROL WORD =8
0, O, Oy 0, 0y Oy O O
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8236
{- st reyre,
[

Dy By =———

. ", n,

CONTROL WORD %
D, O Oy Oi 0 0 O Oy

pooonoon

Y S L S

..___/‘—— ’C,PC,
Dy Dy = c {

Lt ey,

CONTROL WORD =¢
O, Oy Oy Oy O Oy 01 O

[LT-LLLLT

) DU LUV P

38
e ry 2,
D504 =——] c {

o et

8 |

CONTROL WORD »¢
0, 0, 0y Dy Oy 0 Oy O

[T-LTLL LT

At rayay

Dy 0y +————

{ | 4 e,
[
| 2y

l-'——i".‘—""v"‘q

CONTROL WORD =10
0, O Oy O, Dy Oy Oy Do

CLll el 1]

A .—/.—-— AL PA,

"l
{——/-——-n,n.
<

8t e,

CONTAGL WORD 87
B, Oy O O B O 0 D
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A .——#'—4 PA,PA,

{——-ﬁ‘——-n,x.
¢
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rey o<,

CONTROL WORD 11
D,D.D,D.D,mno!ol

poanoonn

Afe—rAt— Py,

o
{——/-‘—"Nvﬂq
[

Dy0y +————

8 o e,




SILICON GATE MOS 8255

CONTROL WORD #12
O; DOy DOy Oy 0Oy
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N
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23 y sess
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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 '
m Compatible with High-Speed. —35 mA Standby

Microcontrollers and Microprocessors H intaligent tdentifier™ Mode

... Zero WAIT Staie —Automatic ‘Programming Operation
m Two L'ne Control . & Industry Standard Pinout ... JEDEC
@ 10% Vgc Tolerance Available™ .. - Approved 24 Pin Ceramic Package -

y (See Packeging Spec. Order #231369)

The Intei 2732A 15 & 5V-only, 32,768-bit ultraviolet erasable (cerdip) Electrically 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 ellows the microprocessor to operate without the addition of WAIT states.

An important 2732A feature is Output Enable (OE) which is separate from the Chip Enable (CF) contro!. The
OE control eliminates bus contention in microprocessor systems. The CE is used by the 2732A to place it in a
standby mode (CE = V) which reduces power consumption without increasing access time. The standby
mode reducas the cumrent 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.

DAFA OUTPUTS 2784 2764
YCC v 0¢-07 27128 |2784A 2718 2716 2T64A| 27123
PO ya— 27128A|27C84 2732A 27C84|27128A
PROGAAM ] I l l 1 U [ 87C64 R U b 87C84
OEVpe —{ DTAND |— o ]
& —| EEroac || outpur avrrens Vep  Yep Vec | Veg
I} A2 Ag2 = _J 2] . PGM | PGM
ra-Ayy | — oeconen | £  YOATG A7 Ay | A7 | MH 2403 Ve Veo! NC. | Ay
aonaEsS —} as | A | A | &O2 2324 Asl | A
weuts | — X : e As As | As | AsC3s 22034y Ag | Aq Ay
==| oecooem |3 | cellmarnx Ay | A A A 21834 Ve | Au | A
| * A3 Az | Ag | asCds 2038 /vpe | OF OF
| E— Az Az 1 A2 &Os 19834, Aw| Ao | Ao
200081-1 A Ay L A M7 [Yal. CE |, % gs
Flgure 1. Block ram Ao Ao Ay Y=} g% O7 07
¢ lock Dleg 0 | G |00 oog . who, |0s| 05 | 0s
0y O1 |01 oy} vo sho, , |Os) Os | Os
02 Oy 02 [-’% = XT1 140 0 : O4 Oy O4
Pin Names GND | GND |GND| g d 12 shos O3] Oy O3
Ag-Ayy Addresses
= St Enable i ! sit tible EPROM configurat shown
L e ntel “Universal Site” compatil configurations are in
gf_;:" S Enatio/Vee the blocks adjacent to the 2732A pins.

Figure 2. Cerdip 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
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
available with 168 +8 hour, 125°C dynamic bura-in
using intel's standard bias configuration. This pro-
cass exceeds or meets most industry specifications
of bum-in. The standard EXPRESS EPROM operat-
ing temperature rangs is C°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 allow 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 Verslons

Packaglng Optlons

Speed Versions Cerdip
-2 Q
STD . QT L
~3 Q
-4 QT L
—20 ‘N Q
—25 QT L
~30 Q
—45 QT L

TD2732A
Sym- Parameter 1D2732A Test
bol Conditions
Min | Max
lsg | Vog Standby 45 TE = Vi,
Current (mA) OE = Vi,
tog,™ éﬁfr;?’("n;) 150 |OF = T2 = vy,
Ve Active CE=CE = V|,
Current at High 125 |Vpp = Voo
Temperature (mA) TAmbient = 85°C
NOTE:
1. Maximum current value is with outputs Qg to O7 unloaded.
A ~ 24 Ve
02 234
w3 2204
(W= 21 A
Asdds 203 6€ /v,
A:C 5 27324 19 3‘10/ ”
Ay 1803 Ve
g U= b e B
%9 - 9 183wt Og
04 -~:v—c 10 15 :l-‘v:c- Og
0y w11 14t o
Yss O 12 13 [0 Oy
2800813
OE/Vpp = +5V,R = 1KQ, Voo = +5V
Vgs = GND, TE = GND

A1r

290081-4
Binary Sequence from Ag to Ay,

Burn-in Blas and Timing Diagrams
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2732A

ABSOLUTE MAXIMUM RATINGS*

Operating Temp. During Read ...."..
Temperature Under Bias

*Notice: Stresses abovs those listed under “Abso-
lute Maxirmum Ratings” riay cause permencit dar-
age to the devics. This is a stress rating only and
functional operation of the device at these or any

Storage Temperature ....... ...—€5°Cto +126°C  other conditions above those indicated in,the opera-

All Input or Output Voltages with tional sections of this specification is not implied. Ex-

vOﬁ::SgeoCtn :’QG" C_;l;\“g ----- MR —0.3Vio +6V  posure to absolute maximum rating conditions for
g with Respe extended periods mey affect devi ability.
toGround .. civrieniaennans . —0.3Vto +13.5V ended periods mey affect devica relizbiliy.

Vpp Supply Voltage with Respect to Ground

During Programming ........... —0.3Vto +22V
Ve Supply Voltage with
RespecttoGround ............ -0.3Vto +7.0V

READ OPERATION

D.C. CHARACTERISTICS 0°C < Tp < +70°C

Symbbl Parameter (s Units Conditions
Min Typ(3) Max

lu Input Load Current 10 pA ViN = 5.5V

lto Output Leakage Current 10 pA Vour = 5.5V

15g(@) Ve Current (Standby) 35 mA CE = Vi, OE = vy

logy @ Vce Current (Active) 100 mA | OE=CE =V

ViL Input Low Voltage —0.1 0.8 v

ViH Input High Voltage 20 Veo + 1 v

VoL Output Low Voltage 0.45 v loL = 2.1 mA

VoH- Cutput High Voltage 24 v loq = —400 pA
A.C. CHARACTERISTICS ¢*'C < To <70°C
Versions Vee 5% 2732A-2 | 2732A | 2732A-3 | 2732A-4 Test

Ve £10% 2732A-20 | 2732A-25 | 2732A-30 | 2732A-45 |Units}] Conditions
Symbol Paramater Man Max| Min |Max| Min | Max| Min | Max
tace Address to Output Delay 200 250 300 450| ns |{CE =0E = V|-
toe CE to Output Delay 200 250 300 450} ns |OE = Vy
toe OE/Vpp to Output Delay 70 100 150 159{ ns {CE=Vy_
toel4  |OE/Vpp High to Output Float| 0 | 60 60| 0 |130 130| ‘ns |CE =V,
ton@  |Output Hold from Addresses,| 0 ns {CE = OF = Vi
CE or OE/Vpp, Whichever
Occurred First

NOTES:

1. Ve must be applied simultaneously or before OE/Vpp and removed simultaneously or after OE/Vep.
2. The maximum current value is with outputs Og to O7 unloaded.
3. Typical values are for To = 25°C and nominal supply voltages.

4. This parameter is only sampied and is not 100% tested. Output Floal is defined as the point where data is no longer
driven—see timing diagram.,
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A.C. PROGRAMMING CHARACTERISTICS
Th = 25°C £5°C,Vog = 5V £5%, Vpp = 21V £0.5V

Symbol Parameter Lmits Units Test Conditions*
Min| Typ(3)| Max (Note 1)

tAS Address Satup Time 2 us

toes | OE/Vpp Selup Time 2 §s

tos Data Setup Time 2 ns

tan Address Hold Time 0 us

toH Data Hold Time 2 us

torp | OE/Vpp High to Output Not Driven 0 1301 ns (Note 2)

trw CE Pulse Width During Programming 20| 50 §5 | ms

toeH OE/Vpp Hold Time 2 s

tov Data Valid from CE ' 1 | ps |CE =V, OF/Vpp = Vi

tvr Vpp Recovery Time 2 us

terr | OE/Vpp Pulse Rise Time During Programming{ 50 { ns

NOTES:

1. Voo must bo applied simultaneously or before OE/Vpp and removed simultaneously or atter DE/Vpp.

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

3. Typical values are for T4 = 25°C and nomina! supply voltages.

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

*A.C. TEST CONDITIONS

Input Rise and Fall Time (10% t0 90%) . .... <20ns
InputPulselevels.................. 0.45V to 2.4V
Input Timing Reference Leval ....... 0.8V and 2.0V
Output Timing Reference Level ...... 0.8V and 2.0V
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PROGRAMMING WAVEFORMS
VERIFY
Vin 1F
ADORESSES ADDRESS STABLE
- X X

e

oata _4

OATA INSTASLE

e

OATA OUT VALID j

$ L

High Z

ce il

01— to- 1on o
Vo
TR/Vppitt
Vi o8 — ',.. tow DS
‘ear N
k. r
a
A\

Vel

200081 -6

NOTES: .

1. The input timing reference level is 0.8V for & Vy_and 2V for a Viy
2. tnv and toep are characteristics of the device but must be accommodated by the programmer.
3. Whan programming the 2732A, & 0.1uF capacitor is roquired across CE/Vpp and ground 1o suppress spuiious voliags

transients which can damage the device.
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ADVANCED 64K (8K x 8)
PRODUCTION AND UV ERASABLE PROMs
B Plastic P2764A is Compatible with m New Quick-Pulse Programming™
Auto-Insertion Equipment Algorithm For Plastic P2764A
m Fast Access Time—HMOS* If E — 1 Second Programming
— 180 ns Cerdip D2764A-1 — intgligent Programming™ Algorithm
— 200 ns Plastic P2764A-2 Compatible
B Moisture Resistant . | inteligent Identifier™ Mode
® Two-line Control B Industry Standard Pinout ... JEDEC

Approved ... 28 Lead Package
(See Packaging Spec, Ocder ¢231369)

The Intel 2764A is a 5V only, 65,536-bit-electrically programmable read-onty 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 F2764A is ideal for high volume production environments where code floxibility is crucial. Plastic packag-
ing is also well-suited to auto-insertion oquipment in cost-effective automated assembly fines. 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-perforrnance microproces-
sors, such as Intel's 8 MHxz IAPX 186 allcwing 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 Inte! higher density
EPROMs. This assures easy microprocessor interfacing and minimum design efforts when upgrading, adding,
or choosing tetween non-volatile memory altematives.

*HMOS is a patented process of Intel Corporation.

DATA QUTPUTS
04-0;

Vec o——>
GND o0—-o

N i

OF —»{ OUTPUT ENABLE
] CHIP ENABLE
K — AND _| OouTPUT BUFFERS
™ proG LoGiC >
” Y >
= ’I DECODER :A Y-GATING
Ag-A2 =
ADDRESS ¢ X :
INPUTS | — . appepd
~] DECODER . CELL MATRIX
-—" ®
—q >
\

230864-1

Figure 1. Block Diagram



2764A
Pin Names
Ag~Aq2 Addresses
CE Chip Enable
OE Qutput Enable
00-07 Outputs
PGM Program
N.C. Nz Connect
D.U. Don't Use
’ 2764A
27e18| 27813 27812 | 27256 | 271224 | 27324} 2718 P2764A 716 :whtmzc 27612 | 27513 | 271910
Vep | O | Ag | Ver | Ve Vee { VYoo | Voo | Voo Yeo
Az | Az | Az | A | A FGM | Ae | A | WE R"'Wwi
Ml A AL A Ay Ay | Ar Vec] Voo | Ata [ A ] A | A A
Ml M]| A At A ANl A A ANl ALA A
At At A A As A ] A Al Ao ANl M A Ao
Al A A A A A | A Verl A | Av [ A A | An At
MlAlAals A At A OF [OB/Vpd TE | U [OE/VppiTE/Vp TE
Nl lAk] M L] A2 | A Mol Ao | Ao {A0| Ao | A | Ao
Ay | A ] A | A Ay AL A CElEite || e TE e
ANlArr|lM] MMl A Oy O 107 [O7] Oy | O oy
Op {¥O9| Co § Co | Og | Oo | Ou O Os | Os [Qe} Os | Os Oe
Oy |UOy| Oy | Oy } O O | O Ogf Os | Os |Os| Os | Os Og
0 10§ 02| O [+ [P <N Oif O Oy | O¢| O« Oq [1}
Gnd | Gnd | Ged | Gnd | Gid | Gad | Gnd Qi 0 | O 10| O | % (o)

NOTE:

Inted “Universal Site"-Compatible EPROM pin configurations are shown in the blocks adjacent to the 2764A pins.:
Figure 2. Cerdip/Plastic DIP Pin Configuration
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EXTENDED TEMPERATURE available with 168 +8 hour, 125°C dynamic I_aurri-in
’EX”RESS} EPROMs using Intel's standard bias configuration. This pro-
v T cess exceeds or mests most industry specifications
The !ntel EXPRESS EPROM family is a serjes of  Of burn-in. The standard EXPRESS EPROM operat-
electrically programmable read only memories which ing temperature range is 0°C to 70°C. Extended op-
have received additional processing to enhance eraling temperature range (—40°C to +85°C) EX-
product characteristics. EXPRESS processing is ~ PRESS products are available. Like all Intel
available for several densities of EPROM, allowing EPROMs, the EXPRESS EPROM family is inspected
the choice of appropriate memory size to match sys- 10 0.1% electrical AQL. This may allow the user 1o
tem applications. EXPRESS EPROM products-are . feduce or eiiminate incoming inspection testing.

EXPRESS EPROM PRODUCT FAMILY EXPRESS OPTIONS

PRODUCT DEFINITIONS = ° " 2764A VERSIONS
Type | Operating Temperature | Bum-n 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 LU T
-3 QT L T
=25 Q. T
-30 Q,T.L
READ OPERATION
D.C. CHARACTERISTICS h
Electrical parameters of EXPRESS EPROM products are identical to standard EFROM parameters except for:
' TD2764A
Symbol Parameter AR "LD2764A - Test Conditions
Min Max
Isg Veg Standby Current (mA) 40 CE =V 0E = V),
leg, (M Vog Active Current (mA) 100 OF =CE = V;_
Vg Active Current 75 OE=CE =V
at High Temperature (mA) Vpp = Veg, Tambient = 85°C
NOTE: ‘ ‘

1. The maximum cument value is with outputs Og to Oy unloaded.

N

Vep O3 1 281 Vee

A 02 273 i .

. 403 26§ HC 30 ps

A4 25 4Ag 1

AsC]S 2414y

A‘de 2300 Ay Ag I l | I I
A 20005

ds 27844 I

Mg 20008 Ve Aq l ..l l

Voq SO0 19 o, .
Co 1 18 0, .
x
Op g 12 17 o5 Ag2
02 13 16 o, 230864-10

ves ] 14 s o5 Binafy Sequence from Ag 1o A¢a

230864--9
OE = 45V R = 1K Voo = +5V

Vpp = +5V Vgg = GND = GND

PGM = +5V

Burn-in Bias and Timing Diagrams



intel

2764A

ABSOLUTE MAXIMUM RATINGS*

Operating Temperature

OuringRead .................... 0°Cto +70°C
Temperature Under Bias......... -10°Cto +80°C
Storage Temperature .......... —65°Cto +125'C
All Inputs or Qutput Voltages with

Rospectto Ground ............ —0.6Vto +6.25V
Vollage on Pin 24 with

Respectto Ground............ —0.6Vto +13.5V
Vpp Supply Voltage with

Respect to Ground

During Programming ...... «..—0.6Vto +14.0V

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

Ve Supply Voltage with Respect

to Ground —~-0.6Vto +7.0V

*Notice: Stresses above those listed under “Abso-
luite Maximumn Ratings " may cause psrmanent dam-
age lo 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 lo absolute maximum rating conditions for
extended periods may affect device reliability.

Symbol Parameter Limita Conditions
Min Max Unit
Iy Input Load Cusrent 10 pA Ve = 5.5V
o Output Laskage Currort 10 pA Yout = 5.5V
lppl& Vpp Curent Read 5 mA Vpp = 5.5V
isa Ve Current Standoy 35 " mA TE = iy
lecR Vg Current Active 75 mA CE = DE = vy
Vi Input Low Voltage -0.1 +0.8 v
Vin Input High Voltage 20 Ve + 1 v
VoL Qutput Low Voltage 0.45 \ o = 21mA
Vou Output High Voltage 24 v loy = ~400 pA
Vppld Vpp Read Voltage 38 Veo v Ves = 5.0V £0.25v
A.C. CHARACTERISTICS 0°C < T4 < +70°C
2764A-2 764A 2764A-3
v AN 278451 P2764A-2 PIT64A P276443 resa-4 Toot
Voot 10% 2764420 :;1":&2:5 :2776:4:3:0 a76aaas | UM conaitions
Symbol Parameter | Min | Max | Min | Max | Min | Max | #Min | Max | Min | Wax
tace Address to 180 200 250 300 450 | ns | CE~DE=vy
. Output Defay
e TE tc Output 180 200 250 300 450 | ns | GE=vy
Delay
oe OE to Outpast 65 75 100 120 150 | ns | CE=vy
Detay
toeld) OF Highto 0 5% [+ 55 0 60 0 105 | 0 | 1301 ns | TE=vy
Output Float
ton® Output Hotd 0 0 [} [’} 0 , s | CE=0E=vy
from Address,
CEocOF
Whichever
Occurred First
NOTES:

1. Vcc must be applied simuftaneously or bofore Vep and removed simuitaneously or after Vpp.

2. Vpp may be connected directl

Ipp. The maximum current

drivon—see tming diagram on the following pago.
4. Model Number Prefixes: No prefix = CERDIP; P = Plastic DIP.

y to Vg except during programming. The supply current would then be the sum of Icc and
value is with outputs Og to Oy unloaded.

3. This parameter is only sampled and is not 100% tested. Output Data Float i$ defined as the point whare data is no longer
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PROGRAMMING WAVEFORMS
PRC A VERIFY
ADCRESSES ADOARESS STASLE -
fmn tag e -
<‘ oatamsmase [N High 2 J‘ - F_
OATA ) { DATA OUT VALID
o8 | tou s —:. — ‘ore

12.75v/7 12604

MR
j v )

fo— bvps —o

¥
AL
Ve

sasvagwn
A ___/
v po—e tvcg —o]

e —ve

Ve

C 8

<Y

fo— log ~—o

—ow'orwr—

iy I

2308648

NOTES:

1. The input timing rofsrence levei is 0.8V for V\_and 2V for a V.

2. toe and tpep are characteristics of the device but must be accommodated by the programmear.

3. When progriamming ihe 2764A, a 0.1 pF capacior is required across Vpp and ground to suppress spuricus voltage
transients which can damage the davice.
4, 12.75V Vpp & 6.25V Vg for Quick-Pulse Programming Algorithm; 12.5V Vpp & 6.0V Vg for Intgligent Programming

Algorithm,

-



27C64/87C64
64K (8K x 8) CHMOS PRODUCTION AND

UV ERASABLE PROMS

& CHMOS Microcentrolier and m High Performance Speeds
Microprocessor Compatible — 150 ns Maximum Access Time

— §7C64-integrated Address Latch ; T
— Universal 28 Rin femory Site, 2-line w New Quick-Pulse Programming

Control Algorithm (1 second programming)

Low P c 1l | Avallable in 28-Pin Cerdip and Piistic
u Low Power Consumption DIP Package and 32-Lead PLCC
— 100 A Maximum Standby Current Package.
® Nolse immunity Features (See Packaging Spec, Order #231369)
— 1£10% V¢ Tolerance
— Maximum Latch-up Immunity
Through EP! Processing

intol's 27C64 and 87C64 CHMOS EPROMs are 64K bit 5V only memories organized as 8192 words of 8 bits.
They employ advanced CHMOS*II-E circuitry for systems requiring low power, high perforinance speeds, and
#nmunity ‘0 noise. The 87C64 has been optimized for multiplexed bus microcontroller and microprocessor
compatititty while the 27C64 has a non-muitiplexed addressing interface and is plug compatible with the
standard Intel 2764A (HMOS HI-E).

The 27564 and 87CS4 are oftered in both a ceramic DIP, Plastic DIP, and Plastic Leaded Chip Carrier (PLCC)
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-Pulse Program-
ming™ Algorithm is employed which can speed up programming by as much as one hundred times.

The 87C864 incorporates an address latch on the address pins 10 minimize chip count in muiltiplexed bus
.systems. Designers can eiiminate an external address latch by tieing address and data pins of the 87C64
directy tc the prccessor's multiplexed eddress/data pins. On the falling edge of the ALE input (ALE/CE).
address information at the address inputs (Ag-Aq2) of the 87C64 is latched internally. The address inputs are
then ignored as data information is passed on the same bus.

The highest degree of protection against latch-up iz achieved through lutel's unique EPI processing. Preven-
tion of latch-up is provided for stresses up tc 100 mA on address and data pins from ~1V to Vgg + 1V.

*HMQS and CHMOS are patented processos of Intal Corporation.

DATA OUTPUTS
0g=07

REREERN

Bt JUTPUT ENABLE
PROG LOGIC OUTPUT BUFFERS
Pl — CMIP ENABLE

TE. I/ —»{ ADBRESS LATCH:-ENABLEZ

Y DECODE > Y~-GATING
‘
65,536 BIT
X DECODE > H
Ag=Aqa CELL MATRIX
ADORESS ——pd &*
INPUTS

ceye g e . 200001
Shaded Areas:T ;7}i-1 ~represent the 87C64 version 2

Figure 1. Block Dlagram



27C64/87C64
Pin Names
Ag-hyz | ADDRESSES
007 | OUTPUTS
TE OUTPUT ENASLE
TE CHIP ENABLE
-ALE/CE | ADDRESS LATCH ENABLE
BT} /CHP ENABLE 33 %
FGM PRCGRAM STRO3E .
N.C. NQ CONNECT
O.U. DON'T USE
27C64/87C64
P27C64/P87C64
27256 27128 27324 2718 2718 27324 27128 27256
Vep Vpp \o3=1 ~ 8 Yo Veo Veo
Arz Az 402 rps PG A
Ay Ay Ay Az MO t]=17% Vee Vee Ay Ay
As Ag As As A4 Rl = As ) As As
As As As As sds ups, A T A A
As Ae Ad Ad a,ds 3034y, Vep Ary Ay Ay
As As As Ay 47 np3& TE/Vpp [« o4
Az Az Az Az nds 7P Ao Alg Ao A
Ay Ay Ay At %=1 00 . WA & o= e:d T
Ay Ao Lo Ag =L uDo, O o Oy odd
Oo o Op [ solf 1 o, Og Og Og [
Oy Oy (] Oy o, cf 12 a2, Og O¢ Os Og
O2 o] Oz [¢] 013 1epe, 04 [ [N [N
Gnd Gnd Gnd Gnd oo 1e 150 Oy G . Oy Oy
290000-2
NOTE:
Intel “Universal Site” Compatible EPROM Pin Configurations are shown in the adjacent blocks to 27C64 Pins.
Shaded thﬁ’;w the 87C64 version
Figura 2. PIn Configuration
w2 oxxs{ a7 [[arz] ivpp ! o [frect Pon]|nc
N27128A 16KX8 rou [ Ja1s
N2 3X8 ar4[fats

y

N O Y O

32 3

P

5

6

7

o}

29

2

32 PIN PLCC
0.450" X €.550"
{11.430 X 13.970)
{MILLRETERS)

TOP ViEW

t4 15 18 17 8 19 20

27

26

21

ALY

3l

N O | O B g
3

I | | O

N

Figure 3. PLCC(N) Lead Conflguration

28000011
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27C64/87C54

Extended Temperature (Express)
EPROMs

EXPRESS EPROM Product Family
PRODUCT DEFINITIONS

The Intel EXPRESS EPROM family is a series of Operating ;
electrically programmabie read only memories which Type Temperature (:C) | Burm-in 125°C (hr)
have received additional processing to enhance Q Oto +70 168 +£8
product characteristics. EXPRESS processing is T —401t0 +85 NONE
available for several densities of EPROM, allowing L —401to +85 68 8
:::1 car\:‘;cl:iz:ﬁfoan;;propriate memory size to malch sys- A Z40to ¥125 NONE
. B —40to +125 168 £8
- EXPRESS EPROM products are available with 168
%8 hour, 125°C dynamic burn-in using Intel's stan-
dard bias configuration. This process exceeds or ~EXPRESS Options
meets most industry specifications of bum-in. The 27C64/87C64 Versions
standard EXPRESS EPROM operating temperature
range is 0°C to 70°C. Extended operating tempera- Speed Packaging Options Plastic
ture range (—40°C to +85°C) EXPRESS products Versions | Cerdip | prcc | Plast
are available along with automotive temperature o TLa T T
range (—40°C to + 125°C) products. Like all Intel :
EPROMs, the EXPRESS EPROM family is inspectod 15 T.LQ T T
t0 0.1% electrical AQL. This may allow the user to -2 TLQASB TA T.A
reduce or eliminate incoming inspection testing. —~20 TLQA T T
—STD T.LQAB TA | TA
—25 TLQA T T
-3 T,LQASB T A TA
READ OPERATION - 0 L LLAA | T T

D.C. CHARACTERISTICS .
Electrical Parameters of EXPRESS EPROM products are identical to standard EPROM parameters except for:

27C64
Symbol Parameter 87C64 Test Conditions
Min Max ]
Iss Ve Standby Current (mA) | CMOS |- 0.1 CE = Vo, OE = V.
TTL 1.0 CE = ViH, OF = V"_
leg, ™M Vce Active Current (mA) TTL 20,30 | OE=CE =V
Ve Active Current at TTL 20,30 QOE=CE = ViL
High Temperature Vpp = Ve, Tambient = 85°C
NOTE:
1. See notes 4 and 6 of Read Operation D.C. Characteristics.
Yee Ot 282 Vee
2302 70 fow
»ds P w/c sous
¥ = P P2} w2 1
s 2404
::: s 23134y, ‘o -JI—U—L—I—
=2 2R '
A:C ] 2.7,?“/ 211D A A I I I
=] 2038 /2 :
Yoo bgro 191 "z‘;‘ Az
o fbec] 11 #fid o 290000-14
Oy te—] 12 17 [y o5 . Binary Sequence from Ag 10 Ay
o 3 18| o,
o] 14 15 H oy
2980000-13
OE = +5V R=1KN Vo= +5V
Vep = +5V  GND = 0ov TE = 33.3KHz
PGM = +5v

Burn-in Blas and Timing Diagrams



inter 27C64/87C64 , ' o

PROGRAMMING WAVEFORMS 27C64.

PROGCAAM d VERIFY vi
v >
ADORESSES X ADORESS STABLE X
Vi, a{;
tas
P —————nd
——] e fax
Viu - Y
F N meH2 - A -
DATA DATA IN STABLE { \ . BATA QUT VALID P mme—
YL X b 9 o . oot
e 103 ] ot o] — —
.rsv &
. 4
Voo ;
sov ok
e S
626V 5N
Y
sov tecs
\
e A
Vi »
texs
v, ok
™ i
PGM
Va
tow toes
~.| e toet®
v, -— — *
- —] e - \
Vu
290003-9

NOTES:

1. The input Timing Reference Level is 0.8V for Vy_and 2V for a Vin. J

2. tog and tppp are characteristics of the device but must be accommodated by the programmer.

4. When programming the 27C64, a 0.1 pF capacitor is required across Vpp and ground to supprase ssuwious voltage
ransients which can damage ths davice.
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27C64/87C64

ke

A.C. PROGRAMMING CHARACTERISTICS B7C6%

Ta = 25°C £5°C, See Table 2 for Vo and Vpp Voltages.

Symbol Parameter Limits Unit Conditions
Nin Typ Max

tvps Vpp Setup Time 2 us ,

tvcs Vo Setup Time 2 ©s

L Chip Deselect Width 2 1S

tAL Address to Chip Select Setup 1 s '

LT Address Hold from Chip Select 1 Bs

tew PGM Pulse Width 85 100 105 BS Quick-Pulse

tos Data Setup Time 2 pus N

toep OE High to Data Float 13C ns

toes Output Enable Setup Time ps

toe Data Valid from Output Enable 150 ns

toH Data Hold Time 2 s .

tces CE Setup Time 2 us l
NOTE: ’

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

PROGRAMMING WAVEFORMS BY(¢8%

ADORESS

DATA

ALE/CE

Vep

Vee

£280000-8

NOTE:

1. 12.75V Vpp & 6.25V Vg for Quick-Pulse Programming Algosithm.
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27128B
ADVANCED 128K (16K x 8) UV ERASABLE PROM
m Fast 110 nsec Access Time m Compatible with 2764A, 27128A, 27256
—HMOS" II-E Technology m intgligent Programming™ Algorithm
@ Low Power —Fast EPROM Programming

— 100 mA Maximum Active
—~ 40 mA Maximum Standhy

u intgligent Identifier™ Mode
— Automated Programming Operations

@ +10% VY¢oc Tolerance Available

H Availabie in 26-Pin Cerdip Fackage
{Ses Packaging Spec, Order ¢231369)

The Intel 271288 is a 5V only, 131,072-bit ultraviolet erasable and electrically programmable read-only memo-
ry (EPROM). The 27128B is an advanced high speed version of the 27128 and is fabricated with intel’s
HMOSH-E technology which significantly reduces die size and greatly improves the device's performance,
roliability 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 elsctronicaily identify the 271288 and then rapidly program it using an
efficient programming method.

The 271288 is available in fast access times including 110 ns (27128B8-110V05), 135 ns (271288-135V05),
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 compatible with the 12 MHz 8051 family.

*HMOS is a patented process of Intsi Corporation.

> DATA OUTPUTS
C Om—— 00-0,
GND o————» Sy y
RS AEARERE
OF —»-{ OUTPUT ENABLE[—"
. PGM —e{ CHIP ENABLE
oE — AND ~)
PROG LOGIC APpERS
Y [l
—>1 oecooer | o, veATNG
~As | T
ADDRESS 4 — X .
i G 131,672:BIT
. DECODER . CELL MATRIX
——d .
\ >

290109-1
Figure 1. Block Dlagram
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271288
Pin Names
Ag~Aq3 | ADDRESSES

CHIP ENABLE

QUTPUTS

[TE

GE | OUTPUT ENABLE
OoOr

PGM

PROGRAM

N.C. NO INTERNAL CONNECT

o.U. DONT USE

WE WRITE ENABLE

271288

27¢4
27256
27916 | 27513 | 27512 | 87C258 o e 2716
27C258 27C84 1 2732A
87C84
Vep oL Ass Vpp Vpp
Az A2 A2 A2 Az
A7 A7 Ay A7 Ar A7 | A
As As Ae As As At | A
As As As As As As | As
Ay A4 A A A Al A
A A3 A3 A3 Ay A A
A2 Az A2 Az A2 A2 | A2
Ay Ay A Ay Aq A | A
A Ao Ao Ao Ao Ao | Ao
Oo | Do/Ogi Oo OCo (¢ G | O
Oy |0yOy| Oy 04 (o} O1 | Oy
02 02 (o] 02 er] O | Oz
GND | GND 1 GND GND GND | GND | GND

2764
27258
2732 {2764A
27186 2732A |27C84 :;g 27512 | 27513 | 27916
87C84
Vee | Veo Veo Ve Veo
PGM | Aq A WE |PGM/WE|
Vec| Veo | NC. I Aig | A3 | Ag Ay
As | A As As As As As
ANl A Ao Ay A Ay Ay
Vep| Au | A | Ay A A Avq
OE |O%/vep| TE OE |OE/Vpp|DE/NVpp| O
Ao] Ao | Ao | Ay Ao Ao Ao
gl T | xS T CE CE
G| O Oy Or O O (o]
Os| Os Os Os Os Os Cs
Os | Os Os Os Os Os Os
O¢| O« Q4 Oq 04 O O,
O3] O G Oa- | O O

200109-~2

NOTE: Intel “Universal Site"—Compatitie EPROM Pin Configurations are Shown in the Blocks Adjacent 1o the 271268 Ping
Figure 2. Cerdlp(D) Pin Configuration
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ABSOLUTE MAXIMUM RATINGS*
Operating Temperature During
Read.......cooviiieniiiinnnnnn. 0°Cto +70°C
Temperature Under Bias —10°C to +80°C
Storage Temperature —65°Cto +125°C

All input or Quiput Voltages with
Respoct 1o Ground

-0.6V1ic +6.25V

Voltage on Ag with

Respectto Ground ........... —0.6Vto +13.5V
Vpp Supply Voitage with Respect to

Ground During Programming .... —0.6V to + 14V
Ve Supply Voltage

with Respacttc Ground ........ —0.6Vto +7.0V

READ OPERATION
D.C. CHARACTERISTICS 9°C < T4 < +70°C

*Notice: Stresses above those listed under “Abso-
lute Maximum Ratings" may cause permanent dam-
8ge lo the asvice. This is & 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 to absolute maximum rating conditions for
extonded periods may affect device reliability.

NOTICE: Specifications contained within the
following tables are.subject to change.

Symbol Parameter - Smize Condltions
Min Typi3) Max Units
[ Input Load Current 10 pA ViN=5.5V
ko Output Loakage Current i0 pA Vour = 5.5V
lppy(2) Vep Cumrent Read 5 mA Vpp=5.5V
Isg Ve Curent Standby 40 mA CE=Viy
loct(@ Ve Cumrent Active 100 mA CE=OE="_
ViL inpui Lovs Voltage -0.1 +0.8 \
ViK Input High Voltage 2.0 Vog+1 \4
VoL Output Low Voltage 0.45 v loL=2.1 mA
Vot Output High Vollage 2.4 \ lop= —-400 uA
Vppl2) Vpp Read Voltage 3.8 Voo Y Voo =5.0V0.25
A.C. CHARACTERISTICS 0°C < To < +70°C
Vers! Vec 5% 271288-110V0S | 271288-135V05.| 271268-150V10 | Unit
Veot 10%

Symbol Characteristics Min ! Max Min Max Min | Max

TAC,C Addiass to Qutput Celay E 110 135 150 ns

tce CE to Output Delay 1110 135 150 | ns

toe OE to Output Delay 55 65 65 | n3

toel4)  |CE High o Output Float 0 45 0 S5 0 55 Ians

toH Output Hold from 0 [} 0 ns

Addresses CE or OF .
Whichever Occurred First

NOTES:

1. Vcc must be applied simuttaneously or before Vpp and removed simuttaneousty or after Vpe.

2. Vpp may be connected directly to Voo except during programming. The supply current would then be the sum of lcc and
lppy. The maximum current vaiue is with Outputs Og ta O7 urloaded.

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

4. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no fonger

driven—sae timing diagram.
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CAPACITANCE(2) T, = 25°C,f = 1MHz

Symbol Parameter Typ(1) | Max ; Unit | Conditions
Cin input Capacitance 4 6 pF Vin = 0V
Cout Qutput Capacitance 8 12 pF | Voyt = OV
A.C. TéSTING INPUT/OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
13V
24 1N914
20 2.0
>< > TEST POINTS < >< 33K
04 L] DEVICE
0.45 - UNDER out
290109-3 TEST Com1000F
A.C. testing inputs are criven at 2.4V for a Logic “1” and C.45V —:I__--
for & Logic “0". Tining measurements are made at 2.0V for a =
Logic “1* and C.8V for a Legic 0. Cy = 100 pF 290109-4
Cy Includes Jig Capacitance
A.C. WAVEFORMS
\ { sese _Y
ADONESSES oo
o N A §,
L)
=4 ] M
VYo ccse _—4
. teg B et
Vs P
G€ A
Vo fomen ¢ 2 0 @ —} l L ar®
P
tacz ton: —*
out MIGH T //‘/// VALID CUTPUT ﬁ HIGH 2
Yo s 0o e ’
290109-5
NOTES:

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

The modas 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 identitier.

Table 1. Modes Selection
Pins | CE | OE | PG | Ay | A9 | Vep Vee | .Outputs

Mode

Rezd Vie 1 Vi Viy pA2) X Vee 5.0v Dout

Output Disable Vi | ViH | . Vi X X Veo sov HighZ
. Standby viu | X | X X X Ve 5.0V HighZ

Programming ViL | Vi ViL X X (Note 4) | (Note 4) Din

Program: Varify - Vit | ViL ViH X X (Note 4) | (Note 4) Dour

Program Inhibit Vi X X X X (Note 4) | (Note 4) High Z

intgligent | Manufacturer® | Vi | Vi ViH Vu@ | Vi Vee 5.0V 89 H

Identifier Davico(®) Vi | Vo ViH VH@ | Viy Veo 5.0V 89 H
NOTES:

1. X can be Vj_ of Vi

2. Vg = 120V £0.5v

3. A1-Ag, Aro-A1z = Vi,

4. Ses Table 2 for Vog and Vpp voltages.

Read Mode

Tha 2712885 hes two contro! functions, bath of which
must be logically active in order to obtain data at the
outpuis. Chip Enable (CE) is the power control and
should be used for device selection. Output Enable
(OF) is the output control and should be used to
gate data from the outout pins, independant of de-
vice selection. Assuming that addresses are stable,
the addrass access timse (tace) is equal to the delay
from CE to output (tcg). Data is available at the out-
puts after a dalay of toe from the falling edge of OF,
assuming that CE has been low and addrasses have
been stable for at ieast tacc-toe.

Standby Mode

EPROMs 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 largor memo-
ry armrays, Intel has provided 2 control lings which
accommodate this multiple memory connection. The
two control lines allow for:

a) the lowest possible memory power dissipation,
and

b) complete assurance that output bus contention
will not occur

To use these two control lines most efficiently, CE
shculd be decoded and used as the primary device
selecting function, while JE 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, loc, has three segments that are of interest
to the system designer—the standby current level,
the active current level, and the transient current
poaks that are producsd 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 Intal’'s Two-Line Contro!, and by
properly selected decoupling capacitors. it is recom-
mended that a 0.1 nF ceramic’capacitor be used on
avery device between Vo and GND. This should be
a high frequency cagacitor 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 volitage droop caused by the inductive
effect of PC board-traces.
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PROGRAMMING MODES

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

Initially, and after each erasure, all bits of the
EPROM are in the “1" state. Data is introduced by
selectively programming “0s"” into the desired bit lo-
cations. Alttiough only “‘0s"” will be programmed,
Loth “1s" and “0s" can be present in the dala word.
The only way to change a “0" to a “1" is by ultravio-
let fight erasure (Cerdip EPROMS).

The device is in the programming mode when Vpp i
raised to'its programming voltage (See Table 2) and
CE 2nd 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 paralls! with
different data is easily accomplished by using the
Program Inhibit mode. A high-lavel CE or PGM input
inhibits the other devices from being programmed.

Except for CE, all like inputs (including OE) of the
parallei EPROMs may be common. A TTL low-level
pulse applied to the 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 Vi, CE
at V_, PGM at Vyy and Vep and Veg at their pro-
gramming voltages. .

intaoligent 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
usa oy programming equipment for the purpose of
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, tha programming equipment

must force 11.5V to 12.5V on address line A9 of the

EPROM. Two identifier bytes may then be se-
quencgd from the device outputs by toggling ad-
dress line AO from Vy_to V). All other address lines

must be heid at Vy_ during the intgligent identifier
Mode.

Byte 0 (AC = 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 devices. The modular architecture of
Intel's EPROM programmers allows you to add new
support as it becomes available, with very tow cost
add-ons. For exzmple, even tha ezrliast users of the
iUP-FAST 27/K module may take advantage ot
Intel's new Quick-Pulse Programming Algorithm, the
fastest in the industry.

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

For further details consuit the EPROM Programming
section of the Dsvelopmerit Systeims Handbook.

ERASURE CHARACTERISTICS (FOﬁ-
CERDIP EPROMS)

The erasure characteristics are such that erasure
begins to occur upon exposure to light with wave-
jengths shorter than apprcximately 4000 Angstroms
(A). It shouid be noted that sunlight and certair
types of fluorescent tamps have wavelengths in the
3000 4000A range. Data shows that constant expo-
sure to room level fluorescent lighting could erase
the EPROM in approximately 3 years, while it would
take approximately 1 week to cause erasure when
exposed to direct sunlight. I the device is to be ex-
nosed to these types of lighting conditions for ex-
tended periods of time, opaque labels should be
placed over tha window to preverit unintentionai era-
sure.

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

ADOR = FIRST LOCATION

Yeg = S0V
Vep = 12,5V

FAIL OEVICE
| FAILED

ALl 9TTES Fan,

10 OMIGINAL
CATA

PASS

CEVICE PASSED

OEWCE
FARED

290109-6 i

Flgure 5. intpligent Programming™ Flowchart

inteligent Programming™ Algorithm

The intgligent Programming Algorithm, a standard in
the industry for the past few years, can be used to
program ail of intels 12.5Y Vep EPROMSs. 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 en iteration counter
and is equal to the number of the initial one millisec-
ond pulses applied t0 a particular location, 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
veritications Is performed at Voo = 6.0V and
Vep = 12.5V. When the intgligent Programming cy-
cle has been completed, all bytes should be com-
pared to the original data with Vcg = Vpp = 5.0V.
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DC. PROGRAMM!NG CHARACTERISTICS T4 = 25°C. i's'c

&-, ~ ST Table 2
: e

 Symbol Parameter Min~ ] Max - | - Unit Rarsiy
Jhy v .t imputCument (Alllnputs) - ‘ 10 . sA Vin = ViLorViy
PV - | nputLow Level (Allinputs) ... ... | ~O.%: L. 0B 1} V- -
!'V“.q""v v Input High Levelu i "i¥ i yisay 20 ¢ “véc-;:f' v . . ~
“VoL ' | Output Low Voltage During Verify * noea (| 2045 |V loL = 21 mA
Vo~ | OutputHigh Vottage Dufing Verity” ™~ | .24 =|-..+ . .| V | lon= —400pA
“oc2® | Voo Supply Current (Program & Verify) . | " *| . 1007 | mA :
i Vpp Supply Current (Program) ~ -50 -~ " mA | TE=Vy
Vip Ag intgligent Identifier Voltage 1.5 {---125 V.
i Vpp intgligent Programming Algorithm 120 | 130 | V TE=PGM = VL
' Voo Intgligent Programming Atgorithm eoof 575: | 626 | WV
A.c PROGRAMMING CHARACTERISTICS f i
TA» = 25°C ¥5°C (See Table 2'for Vo and Vpp vottages) ...
ssymbol | “Barameter > : Limits’ Pinditiona*
o . .- | min | Typ.| Mex | unit (Note 1) |
' tas Address Setup Time 2 2 Gl Ainane
; 1OES OE Setup Time 2 BS
“tos - Data Setup Time 2 ps | v

tAH Address Hold Time 0 ~ us
" toH Data Hold Time 2 ‘us

toep OE High to Qutpui Float Delay 0 130 | “ns | (Note3)

tvps Vpp Setup Time ' 2 A us

tvcs Vg Setup Time .2 N 1L

‘tces CE Setup Time 1 -2 - g ps

“trw PGM Initial Program Pulse Width | 095 | 1.0 .] 71.05 |" ms | intgligent Programming

topw .| PGM Overprogram Pulse Width | 2.85 7875 | ms | {Note2)

tog -~ | Data Validfrom OF e ‘1 150 | ns, -

. 'Al'c' coNomou'é'é'F fssf rotly sp  NOTES! r’ﬂébwp;“; Mw et om e
\ rongedﬁrmmneous!yoruftewpp. Lo PRIy 'cPP

Z.Theleogthoﬂheoverprogrampufu(lme!igem -

ming.'Algodthm _only) may very from’ 2.85 msocto:ﬁ?S

Input °u(se Lavels;.:,—

4 ;.,.\ [ ‘.

input Timing Réfererica’ Level"’" msec-as a function of.the iteration-countervalug X.-. 1w

3. This parameter is sampled and is not 100% tested.>

0‘-“9”‘ T"'“"g Reference Level . Output Float is Getiad xs the point where data is no long-
T R e g or driven—ses timing diagram. . .,

£~ M 4n\emmummntya}uelsw‘moutp«moo—07m-

S e T L me e g DB R el baée.d., S e et RN T
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NOTES:

1. The Input Timing Reference Lavel is 0.8V for Vi and 2V for a Vi, -
2. toe and {prp are characteristics of the device but must be’ accommodated by the prograrmmer.
3. When programming the'271288, a 0.1 ﬁmmkmkwlmvmmmmwwm
transients which can damage the device. -
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seeqQ

270256
256K CMOS EPROM

November 1989

Features

Pin Configuration

W 256K (32K x 8) CMOS EPROM

B Ultra Low Power
. 100 A Max. V., Standby Current
. 40 mA Max. Active Current

® Programmed Using Intelligent Algorithm
. 125VV,,

W 200 ns Access Times
<5V 10% Vg,
. 0° to 70°C Temperature Range

Minimum 10 Year Data Retention
JEDEC Approved Bytewide Pin Configuration
Silicon Signature® j

Military and Extended Temperature Range
Available.

-Description

SEEQ's 27C256 is the industry's first 256K CMOS
EPROM. It has a 32K x 8 organization and has very low
powerdissipation. Its 40 mA active currentisless than one
half the active power of n-channel EPROMs. In addition
the 100 pA V. standby current is orders of magnitude
lower than those same EPROMs. Consequently, systom
memory sizes can be substantially increased at a very
smallincrease in power. Low active and standby power is

27C256

Mode Selection O ees
— GATIN
PINS [GE | OE | Vps | Vec Outputs ¢
MODE (20) | 22) | (1) | (28) | (11-13,15-19)
Read Vi | Va | Vee | Vec | Dour
Output Disable X Vi | Vee | Vee | HighZ
Standby Vin X | Vee | Vee | HighZ
Program Vi Vi | Ver Vee D, ong
Program Veriy |V, | Vie | Ver | Vee Doyt
| [Program tmhibit | Vs | Vi | Vos | Ve | HighZ Pin Names
Silicon Signature*] V,. | V,. | Vec | Vec Encoded A=A ADDRESSES - COLUMN (LSB)
Data A=A, ADDRESSES -~ ROW
X can be either V, or V,, CE CHIP ENABLE
*For Silicon Signature: A, is toggled, A, = 12V, and all other =
addresses are ata TTL fow. A Ot OUTPUT ENABLE
0,-0, QUTPUTS

Silicon Signature is a registered trademark ot
! SEEQ Technology.

|_ GeeQ Technology, Incorporated

MD400012/A
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important in applications which require portability, low
cooling cost, high memory bit density, and long term
reliability.

The 270256 is specified over the (° to 70° C temperature

—— —

27C256

at 200 ns, making the 27C256 compatible with most of
today's microprocessors. lts inputs and outputs are
completely TTL compatible.

Initially, and after erasure, all bits are in the"1" state. An

range and at 5 V+ 10% V.. The accesstimais specified intelligent algorithm is used to program the 27C256 typi-

Absolute Maximum Ratings *COMMENT: Stresses above thoss listed under “Absolute

Temperature Maximum Ratings™ may cause permanent damage fo the
Storage -65°C to +150°C device. Thisis astress rating only and functional operation
Under Bias ~10°C to +80°C of the device at these or any other conditions above those

All Inputs and Qutputs indicated in the operational sections of this specification is
with Respect to Ground ..........ccoceeeeeene +7Vto-06V notimplied. Exposure to absolute maximum rating condi-

V,, with Respect to Ground ............... +14.0Vto-06V tions for extended periods may affect device reliability.

Voltage on A,
with Respect to Ground ..........c.ou... +14.0Vt0-06V

Recommended Operating Conditions

27C256-20, 27C256-25
27C256-30, 27C256-45

V. Supply Voltage!!! 5V +£10%
Temperature Range (Read Mode) | (Ambient) 0°C to 70°C
| o During Read®! Vee
p During Programming®! 125+ 0.3V
DC Operating Characteristics During Read or Programming
Limits
Symbol Parameter Min, Max. | Units Test Condition
Lol Input Leakage 1 HA Vi = Voo Max.
(AR Output Leakage 10 pA Vour = Voo Max.
b Ve Current:
Standby Mode 150 pA CE = V-1 v. min,
Read Mode 1 mA F = 5MHz, CE=V,
Programming Mode - 30 mA p=12.5V.
lees V_ Standby Current 100 HA C_E' 2V, -v.
ey V... Standby Current 1.5 mA CE=V,
lee, V. Active Current 40 mA CE=0E=V,, 0, ,=0.
. F=5MHz
Vi Input Low Voltage -0.1 0.8 v
Via Input High Voltage 2.0 Vee + 1 3
Vou Output Low Voltage 0.45 v Iy, =2.1ma
Vou Output High Voltage 2.4 V] loy = —400 pA.
NOTES:
1.V, must be applied simultaneously or betore V,, and removed simultaneously or after V.

2. V cannot be left floating and should be connected to V. during read.
3.0, 1 uF ceramic capacitor on V,, is required during programmmg only, to suppress voltage transients.
[ 4, Inputs only. Does not include /O,

‘ S, For 11O only
seeQ Technology, Incorporated

MD400012/A 3-12



27C256

AC Characteristics Read Operation (Over operating temperature and V. range, unless otherwise specified)

Limlts
27C256-20 | 27C256-25 | 27C256-30 | 27C256-45 Test
Symbol | Parameter Min. | Max, | Min. | Max. | Min. | Max. | Min. | Max, { Units | Conditions
. L Address Access Time 200 250 300 450 | ns | CE=OE=V,]
P e Chip Enable Access Time 200 250 300 450 | ns | OE=V,
toe Output Enable Access Time 75 100 120 150 | ns | CEaV,
tor Output or Chip Enable off 60 60 105 130 | ns |CEaV,
to Output Floati3!
ton Output Hold from Address 0 0 0 0 ns | CE=OEa=V,|
Change, Chip Enable, or
Qutput Enable, whichever
occurs first
Capacitance!" A.C. Test Conditions
Symbol | Parameter Typ. | Max | Unit | Conditions Output Load: 1 TTL gate and C, = 100 pF
: Input Rise and Fall Times: < 20 ns
Cin iapet Capacna.nce A > PF _Tn_' Input Pulse Levels: 0.45V to 2.4V
Cour | Output Capacitance 8 | 12 | pF | V=0V Timing Measurement Reference Level:
Inputs 1V and 2V
Outputs 0.8V and 2V
A.C. Waveforms
ADDRESSES ADDRESSES VALID
o — = ]
CE \ J—
W/
g 1cg — ]
_ i
= \
= R () T
p— (ogm—h -
—{ 1oy e
HIGH Z [///7/ X HGHZ
o VALID QUTPUT E—
o AN . E) p
i an
NOTES:

1. This parameter is sampled and is not 100% tested.

2. OE may be delayed to t,
l 3. t,, is specified from OF or

i

|
- GeeQ Technology, Incorporsted

MD400012/A

‘c_‘gl

after the falling edge of TE without impact on t,,.
whichever occurs first.

3-13




cally in four minutes. Data is programmed using a 12.5V
Vo, and an initial chip enable puise of 1.0 ms.

Incorporated on the 27C256 is Silicon Signature. Silicon
Signature contains encoded data which identifies SEEQ
as the EPROM manufacturer and gives the product cods.
This data is encoded.in AROM to prevent erasure by
ultraviolet light.

Erasure Characteristics

The 27C256 is erased using ultraviolet light which has a
wavelength of 2537 Angstroms. The integrated dose, i.e.
intensity x exposure time, for erasure is a minimum of 15
watt-seconds/c?. The EPROM should be placed within
one inch of the lamp tube during erasure. Table 1 shows
the typical EPROM erasure time for various light intensi-
ties.

Table 1. Typlcal EPROM Erasure Time

Light intensity Erasure Time
{Micro-Watts/cm?) (Minutes)
15,000 20
10,000 30
5,000 §5

Silicon Signature

Incorporated in SEEQ's EPROMSs is a row of mask pro-
grammed read only memory (ROM) cells which is outside
of the normal memory cell array. The ROM contains the
EPROM's Silicon Signature. Silicon Signature contains
data which identifies SEEQ as the manufacturer and gives
the product code. This data allows programmers to match

27C256

the programming specification against the product which
is to be programmed. If there is verification, then the
programmer proceeds to program.

Silicon Signature is activated by raising address A, to 12V
+ 0.5V, bringing chip enable and output enable to a TTL
low, having V. at 5V, and having all addresses except A,
ata TTL low. The Silicon Signature data is then accessed
bytoggling A, The data appears on outputs O,to O,, with
O, used as an odd parity bit (see Table 2).

Table 2. Silicon Signature Bytes

A0 Hex Data
SEEQ Code (Byte 0) Vi 94
Product Code (Byte 1) Viu Cc2
Programming

The 27C256 is programmed using the industry standard
intelligent algorithm.

The intelligent algorithm requires V.= 6 Vand V= 12.5
V during byte programming. The initial program pulse
width is 1.0 millisecond, followed by a sequance of 1.0
millisecond pulses. A byte is verified after each pulse. A
single program pulse, with a time duration equal to 3 times
the number of 1.0 millisecond pulses applied, is addition-
ally given to the address after it is verified as being
correctly programmed. A minimum of one to a maximum
of 25 1-ms pulses, plus one 3X overpulse, may be applied
to each byte. When the intelligent algorithm cycle has
beencompleted, all bytes mustberead at V.=V, =5 V.

SeeQ Technology, Incorporated

MD400012/A




Intelligent Algorithm Flowchart

START

1

( ADDR-FIRSTLOGATION )

Vpp=125V

Vec=6.0V

——.( PROGRAM ONE 1 msec PULSE)

INCREMENT ADDR

- eeeQ Technology, Incorporsted

MD400012/A

INCREMENT X

PASS
PROGRAM ONE PULSE
OF 3X msec DURATION

NO

LAST ADDR 7

Voo = Vpp «50V

COMPARE
ALL BYTES
TO ORIGINAL
DATA

} PASS

DEVICE
PASSED

FAR

27C256

DEVICE
FALED

DEVICE
FALED
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27C256

Intelligent Algorithm

PROGRAM - VERFY
Viy S5
ADDRESSES 8 ADDORESS STABLE X
V™ L.
[ Tt cds )
[ A M
]
Vi 2 HIGHZ /[ A5~ !‘-m I
DATA ———ﬁ— DATA IN STABLE E LT onen ourvmo JE
Vi 4 2
t toFp
|t— 105 —a» g ' OH_gu. ©1)
@) @ Max
Vpp :’r
Vpp
@
cc |t 'VPS — o]
[r4]
Vec o1 55
. Ve
Vap ot
cC
Lt — 'vCS — ]
)
v LC
—_— H L Sy
ce \_4 Z
Vo -
'ew - la— oS Lt 1OE g
{1.0 ms) @) ©.15)
Vi MAX. ——
o toPw X /
Vi 3 ) 4

NOTES:

- eeeQ Technology, Incorporated

MD400012/A

1. All times shown in () are minimum and in psec unless otherwise specified.
2. The input timing reference leveiis 0.8V fora V and2VforaV,,

3. t, and t,,, are characteristics of the device but must be accommodated by the programmer.

4. 0.1 uF ceramic capacitor on V,, is required during programming only, to suppress voltage lransients.
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intelligent Algorithm
'AC Programming Characteristics TA =25° +5°C, V"= 6.0V £025V, V,, = 125 V

27C256

Limits
Symbol | Parameter Min. Typ. Max. Unit
L Addraess Setup Time 2 us
toes OE Setup Time 2 us
tos Data Setup Time 2 us
taw Address Hold Time Q us
tou Data Hold Time 2 us
torp Qutput Enable to Output Float Delay 0 130 ns
tups V,p Setup Time 2 us
V.. Setup Time 2 us
‘VCS [oe}
low CE Initial Program Pulse Width 0.95 1.0 1.05 ms
toew’? | CE Overprogram Pulse Width 2.85 78.75 ms
toe Data Valid from OE 150 ns
:‘O\IEM1 before V,, and AL JasiSongitions
. must be applied simultar y or before V,, an =
reinaved simultaneously or after v, 5% ;npu: g:s,e azwd F7/I Times (10% to 90%) 45v204n\s/
2. The length of the overprogram pulse will vary from 2.85 msec input Pui sge VOIS ..ottt 0. to 2.
to 78.75 msec as a lunction of the iteration counter value x. Inpul T/mmg Reference Level ................ 08Vand2.0V
Output Timing Reference Level ............. 08Vand2.0V

Ordering

MD400012/A

— GeeQ Technology, Incorporated

Information

PACKAGE TEMPERATURE
TYPE RANGE

0 - CERDIP Q=0Cto+70°C

UX « UNENCAPSULATED Ot COMMERCIAL

PART TYPE

32K x 8 EPROM

ACCESS TIME

- 200 ns
-250ne
+300 ns
-450ns

3-17



e

(1)

(2)

(3)

(4)

19NA1TD1989

Advanced Turbo C,Vertion 2.0,.Donna Mosich, 1388
Memory Components Handbook,Intel, 1988
o ( l o t au ad I:l e
inalulagordauad 18M pC 8y 4979730, 138 FioagLATY 37NA
o a {v '{ -] o o (¢
nﬁsLuﬂuTﬂsunsuﬂauuaLnaSﬂasLnasTuﬁ s NUAT WIUNTHRTNINY

ab o @ O o w
UTEN 1l9ﬂ§lﬂﬁu 08





