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TERMINOLOGIE

A

ASCII

Sigle de USA Standard

ASYNCHRONE

for Information Interchange.

Conmande d'un dispositif de commutation par un signal relaxé qui déclenche
Ies instructions successives, I'exécution drune instruction déclenchant Ia
suivante. La durée de chaque cycle n'est pas déterminée.
ADRESS LINE / 8US D'ADRESSES

La combinaison logique de fl et de 1 sur ces Iignes détermine à quel dis-
positif I/0 où à quelle position de mémoire on s'adresse.

E
BCD (Binary Coded Decimal )

Chaque chiffre décimal est codé binairement dans des mots de 4 bits.La va-
leur binaire de ce mot correspond à Ia valeur du chiffre décimal. En code

BCD, le nombre 11 serait 0001 0001 . Connu également sous I'appellation de

code 8421.

BIDIRECTIONNEL

Terme désignant un "port" ou un bus pouvant transmettre des données dans les
deux directions.
BIT

Une ligne simple représentée par deux états logiques, solt un 1ou un 0.
BINAIRE

Système de nombres utilisant 2 comme base par opposition au système déclmal
qui a pour base 10. Le système binaire ne requlert que 2 symboles, b et 1.

En système binaire, deux est représenté par Ie nombre 10 (se lit un, zéro).
Chaque chiffre après le premier 1 est multiplié par la base 2. La tabelle
ci-après indique les dix premiers nombres dans les deux systèmes décimal
et binaire :

Code

DécimaI

0
1

2
)
4
5
6
7
I

Binaire
0
1

10
't'l

100
101
1'.to
111

1000
1001
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BUFFER / TAMPON

Circuit intercalé entre d'autres éléments de circuit pour éviter des interac-
tions, pour adapter des impédances en vue de fournir des possibilités de com-

mande supplémentaires ou pour différer Ia circutation des informations. Les

tampons peuvent être inversés ou non inversés.
BUS DRIVER / AMPLIFICATEUR DE BUS

Circuit intégré branché sur Ie système du bus de données pour assurer une

commande correcte des mémoires par Ie CPU lorsque plusieurs mémoires dépen-

dent du même bus. Celles-ci sont nécessaires, étant donné Ia charge capacitive
qui ralentit le débit des données et entrave Ie déroulement séquentiel des opé-
rations du microprocesseur.

BUS SYSTEME / SYSTEME DE BUS

II stagit d'un réseau de pistes à I'intérieur du microprocesseur qui facilite
la circu.Iation des données, Les bus les plus importants dtun microprocesseur

s'appellent Data Bus, Adress Bus et Control Bus.

BYTE / OCTET

Indique un nombre prédéterminé de bits consécutifs traités en tant qu'entité.
Par exemple, bytes de 4 bits ou de 8 bits. "M0T" et I'BYTE" sont utilisés indif-
féremment I 'un pour Irautre.
q
CLOCK / HORLOCE

Générateur d'impulsions commandant Ia synchronisation des circuits de commuta-

tion dans un microprocesseur. La fréquence des impulsions d'horloge ne constitue
pas 1e seul critère de La vitesse de traitement des données. Une bonne archi-
tecture du matériel et une habile programmation sont plus importantes. La ptu-
part des microprocesseurs doivent disposer dtune horloge et les horloges multi-
phasées sont propres aux processeurs MOS.

CPU/Central Processing Unit / Microprocesseur CentraL)

Centre principal de calcul et coeur de tout ordinateur. La construction fonda-

mentale du CPU comporte des éIéments mémoires, appelés registres, des circuits
de calcul dans le dispositif ALU (unité arithmétique et Iogique), Ie bloc de

commande et I/0. Dès que la technologie LSI (Large Scale Integration) a permis

de bâtir un CPU sur un seul IC chip, ce fut I'avènement du microprocesseur.

Les microproces seurs à un chip ne disposant que d'une mémoire limitée, des mo-

dules sont ajoutés pour compléter la capacité de mémorisation. La plupart des

microprocesseurs courants se composent d'une série de circuits intégrés, I'un
ou deux de ceux-ci formant Ie CPU.
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D
DATA BUS / BIJS DE DONNEES

Pour la communication à I'tntérieur et vers I'extérieur, 1e microprocesseur

utilise un bus de données. Celui-ci est bidirectionnel et peut transmettre des

données depuis et vers Ie CPU, la mémoire et les dispositifs périphériques.

E
EXECUTION TIME / DUREE D'EXECUT]ON

Exprimée généralement en cycles d'horloge qui sont nécessaires pour exécuter

une instruction. Comme 1a fréquence des imputsions d'horloge est connue, Ie
temps d'exécution peut être calculé. Les fréquences d'impulsions peuvent être
modifiées.

E
FIRMI{ARE

Les instructions du togiciel qui sont définitivement programmées dans

sont souvent appelées Firmware.

I
HANDSHAKING

Expression familière désignant la méthode utilisée par un modem pour établir
le contact avec un autre modem à I'autre bout de Ia ligne téIéphonique. Ce ter-
me est souvent utilisé dans le sens de tampon et interface, la seule différence
étant que "handshaking" se réfère à une connection en paquet, quel que soit le
circuit utillsé.
HARDWARE

Les composants individuels drun circuit' passifs et actifs' furent longtemps

désignés dans Ie jargon angtais des ingénieurs par Ie terme de hardware.

De nos jours toutes les pièces constituant les équipements de traitement de

données sont englobées sous cette appellation générale.

HEXADECIMAL

Nombres entiers en notation à plusieurs chiffres' utilisant Ia base '16.

(c.c. octal). Comme on a 16 chiffres hexadécimaux (0 à 15) et qutil n'y a que

10 chiffres numériques (0 à 9), six chiffres supplémentaires représentant 10 à

15 doivent être introduits. A cet effet' on a eu recours aux six premières let-
tres de 1'alphabet et les chiffres hexadécimaux se lisent donc comme suit:
O, 11 2, )r 4,5, 61 7,8r 9, A, B, C' D' E' F. Le nombre décimal 16 devient

10 en hexadécimal. Le nombre décimal 26 devient 1A en hexadécimal.

ROM
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HIGH ORDER (MSB = Most Signiflcant Bit)
blt ou un groupe de bits de poids 'iFoRT".Indique un

I
INTERFACE

Désigne une Limite commune entre deux composants circuits ou systèmes voisins,
conçue de telle façon à permettre l'échange d'informations entre les deux com-

posants. II faut malheureusement regretter que le terme "interface soit con-

fondu dans le langage courant avec buffer, handshake et adapter.

INSTRUCTION SET / LISTE DES INSTRUCTIONS

Constitue la Iiste complète des instructions pouvant être effectuées par un

microprocesseur .

INTERRUPT / TNTERRUPTION

Une interruption entraine l'arrêt de Ia routine normale d'un microprocesseur

pour pouvoir donner suite à un ordre de travail soudain. L'importance de la
capacité d'interruption dépend du champ d'application pour lequel iI a été
prévu. Lorsqu'un certain nombre d'unités périphériques se trouvent à Ia limite
du microprocesseur , i1 arrivera fréquemment que plusleurs interruptions simul-
tanées se produisent. Pour permettre une interruption multiple, le processeur

dolt être en mesure d'accomplir les tâches suivantes : retarder ou empêcher

drautres lnterruptions ; interférer dans une interruptlon pour y introduire
une interruption encore plus urgente; établir une méthode de priorité des

interruptions; et, à Ia fin du travail d'lnterruption, rétablir Ia routine
interrompue à son point d'arrêt.
I/0 (Input/0utput = Entrée/Sortie)

Contacts du circuit tntégré reliés directement au système de bus interne, pour

permettre au microprocesseur de communiquer avec Ie monde extérieur.

L
LOGIC / LOGIOUE

Procédé de traitement mathématique de Iogique formelle utilisant un système

de symboles pour représenter les quantités et les rapports. Les symboles, ou

fonctions logiques, sont ET,0U, NON, etc. Pour ne mentionner que quelques

exemples (souvent en anglais AND, 0R, N0T, etc.) Chaque fonction peut être
traduite dans un circuit de commutation communément appelé "porte".Comme un

commutateur (ou porte) n'a que deux états - ouvert ou fermé - iI est possi-

ble d'avoir recours à des nombres binaires pour Ia so.Iution des problèmes.

Les fonctions logiques fondamentales obtenues par 1es circuits portes cons-

tituent la base de tout ordinateur élaboré.
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L
LOlv ORDER (LSB = LEAST SIGNIFICANT BIT)
Indique un bit ou un groupe de bits de poids "FAIBLE',.

u
MEMORY / MEMOIRE

Partie d'un système de computer dans lequel des informations peuvent être entre-
posées pour un usage futur. Stockage et mémoire (en anglais ',storager and memory")

sont des termes interchangeab les. Les mémoires n'acceptent et ne gardent que

les nombres binaires. II existe des mémoires à tores (core memory), à disque
(disk memory), à tambour (drum memory) et à semi-conducteur (semiconductor memory)

MOS (Metal Qxide Semiconductor )

La structure d'un transistor MOS à effet de champ (field Effect Transistor -
FET) est du métal sur de I'oxyde de si.Iicium sur du silicium. L'électrode de

méta1 est la porte; I'oxyde de silicium est I'isolateur et les régions porteu-
ses dans Ie substrat de silicium deviennent drain et source. II en résulte une

sorte de sandwich semblable à un condensateur, ce qui explique pourquoi Ie MoS

est plus lent que le bipolaire, puisque le condensateur sandwich doit déjà se

charger avant de laisser passe Ie courant. Les trois grands avantages du MoS

sont la simplicité de sa production par suite des phases réduites de Ia fabrica-
tion, le faible encombrement du chip qui offre une grande densité fonction-
nelle et frinterconnexion très aisée sur te chip. Ces particularités ont per-
mis au MOS de vaincre la barrière de Ia LSI, à laquelle la technique bipolai-
re commence seulement à s'attaquer. La calculatarice de poche et le micropro-
cesseur représentent des triomphes de Ia technique MOS-LSI.

MICROPROCESSEUR

Le microprocesseur est une unité de traitement fabrlquée sur un ou deux chips.
Quoique cela ne soit pas visible de I'extérieur, ils renferment tous des sec-
teurs bien définis : unité arithmétique et logique (ALU), bloc de commande et
bloc registre. Lorsque ces unités sont combinées avec un système de mémoire,

il est d'usage de nos jours d'appeler un tel ensembfe un microprocesseu r.
II faut ajouter que chaque microprocesseur est livré avec une liste d'iÂs-
tructions qui, pour I'usager, est certainement aussi utile que fe hardware.

MULT]PLEXAGE

Le multiplexage est un procédé permettant de transmettre simultanément plus

d'un signal sur une même connexion. Des deux méthodes en usage, 1'une partage

Ia largeur de la bande du canal au niveau de la fréquence, tout comme des cou-

reurs de haies courent et sautent dans les bandes qui feur sont assignées,

permettant ainsi à plusieurs concurrents d'être présents sur une mêm piste,
La seconde méthode consiste à partager le canal dans Ie temps par rôpport aux

différents signaux, à I'image des sauteurs à la perche qui sautent I'un après

Irautre par-dessus 1a même barre. 0n pourrait désigner les deux méthodes comme
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traitement en parallèle ou en série. Le mu.Itiplexage dans Ie temps pourrait
paraître non rrsimultané", mais iI faut sé souvenir que la vitesse du signal
est si rapide qu'il est possible de multlplexer quatre nombres différents par

un décodeur-ampli et de les voir s'afficher sur quatre écrans différents sans

que I'oeil soit incommodé par Ie moindre scintillement.

P
PARALLEL OPERATION / TRAITEMENT PARALLELE

Traitement simultané de tous Ies chiffres d'un mot ou byte par transmission
de chaque chiffre sur un canal ou une ligne de bus séparé.

PORT

Terminaux des dispositifs qui assurent I'accès étectrique à un système

un circuit. Point auquel I/0 entre en contact avec Itextérieur.
PROGRAMME

a

Procédure servant à résoudre

R

RAM (Random Access [emory )

Mémoire à accès sélectif, en ce sens que I'accès, à n'importe quelle position
de la mémoire, est immédiatement posslble, grâce à des coordonnées verticales
et horizontales, L'information peut être "lue" ou "écrite" tout aussi rapide-
ment .

READ / LIRE

Partie du cycle d'instruction, lorsque Le microprocesseur lit des informatlons

d'une mémoire déterminée ou d'un dispositif I/0.
REGISTRE

Un registre est une mémoire de plus petite envergure. Les mots qui y sont

stockés peuvent servir à des opérations arithmétiques, Iogiques ou de trans-
fert. La mémorisatlon dans des registres peut être temporaire et leur grand

intérêt réside dans I'accessibilité qu'el1es offrent au CPU. La quantité de

registres d'un microprocesseur est considér:é comme I'un des atouts essentiels

de son architecture.
ROM (Read 0n1y Memory) /MEMOIRE MORTE UTILISEE EN LECTURE

A I'état brut, une ROM est constituée par une mosaique de cellules indiffé-
renciées. Un type de ROM est programmée par application d'un masque au dernier
stade de Ia fabrication. Un autre type de mémoires, plus connues sous 1'appel-

Iation de PR0M, peuvent être programmées par I'utilisateur à I'aide d'un

équipement adéquat. Les programmes mémorisés dans des PROM sont souvent

problème, souvent appelée Software.
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qualifiés de Firmware, car ils ne peuvent plus être modifiés. Toutefois,
il existe maintenant sur le marché des mémoires programmables effaçables
par irradiation d'ultraviolets et reprogrammables éIectriquement (EPRoM).

SOFÏlvARE

Ce que la partition est au piano, la Software Irest au computer. Considéré

du point de vue pratique, on peut dire que Ia Software est le manuel drins-
tructions de I'ordinateur. Ce nom a évidemment été choisi pour contraster

avec le célèbre Hardware que connurent les premiers programmeurs. Le Software

est le langage utilisé par Ie programmeur pour communiquer avec lrordinateur.
Comme le seul langage compris par l'ordinateur est mathématique, le program-

meur doit transformer ses instructions verbafes en nombres. En ce qui con-

cerne les microprocesseurs, qui diffèrent selon les producteurs, des biblio-
thèques de Software sont élaborées par le fabricant pour répondre aux

besoins des usagers.

STORAGE

Le terme de "storage est interchangeable avec ce.Iui de "memory". En fait'
ce vocable est utilisé de préférence par les personnes qui veulent éviter de

voir une analogie entre une fonction de .I'ordinateur et le cerveau humain.

W

WRITE / ECRIRE

Partie du cycle d'instruction durant laquelIe Ie microprocesseur écrit dans

une position de mémoire ou un dispositif I/0.

lryORD / MOT

Groupe de caractères traité en tant qu'ensemble, se trouvant dans une posi-

tion de mémoire déterminée.

En somme, un byte est un groupe de bits par rapport à un mot qui est un

groupe de caractères et de symboles numériques et/ou alphabétiques,

mais Les deux termes sont en fait couramment utilisés lrun pour I'autre.
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UNITE CENTRALE C.P.U.

PLAN DES

DONN E ES

MEMOI RES

TECHN IQUES

1.0

2.0
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LOC OBJ I,INE

MEMOIRE DE TRAVAIL

SOURCE STATEMENT

4OoO = I44 OUTSI EOU 4OOOH , TRANSFERT A SLAVE 1

i TRANSFERT A SIÀVE 2

4OO3 = 145 INS1 EQU oUTSI+3 ,INPUT PoRT I, SIÂVE 1 ET 2

4006 = 146 OUTS2 EQU INS1+3
4oO9 = 147 INS2 EQU OUTS2+3 ;TRANSFERT DE SLAVE 2

4OOC = 148 KBCODI EQU INS2+3 ;CODE CLÀVIER
4OOD = 149 KBCOD2 EoU KBCODI+I ,CoDE CARACTERE
4OOE = 15O KBCNT EQU KBCOD2+l i COMPTEUR SHIFT CODE CLAVIER
4OOF = 151 KBSHT EQU KBCNT+I ;SHIFT CODE CLAVIER
4O1O = 152 KBDEA EQU KBSHT+I ;CODE TOUCHE MORTE

4OI1 = I53 KBFCT EQU KBDEA+I ,CODE FONCTION CLAVIER
4OI2 = 154 CAPIT EOU KBFCT+I ,PAS EN ECRITURE COMPOSEE

4013 = 155 DÀVER EQU CAPIT+I ,SELECTEUR VARIANTE DAISY
4074 = 156 HAINT EoU DAVER+I , SELECTEUR FORCE DE FRAPPE

4015 = I57 SEI.F EQU HAINT+I i SELECTEUR LINE FEED
4016 = 158 MoDE EQU SELF+I
4Ol7 = 159 PITCH EQU MoDE+l

; SELECTEUR MODE JUSTTFICATION
, SELECTEUR DE PAS

4018 = 160 SHEM EQU PITCH+I , SELECTION MODE ImMOI RE

4019 = 16I ADMEM EQU SHEM+I ;SELECTION ADRESSE MEMOIRE

4OIA = 162 HTPOIN EQU ADMEM+I ,POINTEUR DE HTAB

4O1C = I53 ECHT EQU HîPOIN+2 i ECIaPPEMENT
4OID = 164 FFRP EOU ECHT+I

= 165 ,
= 166 ;

4O1E = 157 ADFLI EQU FFRP+I
=168,

OOO1 = 169 FREP EQU OOOOOOO1B ,FLAG REPETITION
OOO2 = I7O FVFCT EoU OOOOOO1OB ,FLAG VERROUILLAGE FONCTIONS

OOO4 = 171 PVM EQU oOOOOIOOB ;FLAG MARGE VARIÀBLE
OOOB = 172 FwS EQU OOOOIooOB ,FLAG NON ENREG. MEM' LIGNE
OO1O = 173 FBOLD EQU oooloOOOB ,FIÂG BOLD

OO2O = 174 FUNDS EQU OOIOOOOoB ;FLÀG SoULIGNEI4ENT
OO4O = 175 FBOLDA EQU OIOOOOOOB ;FLAG BOLD AUx.
OOSO = 176 FUNDÀ EOU IOOOOOOOB TFLAG SOULIGNEMENT ÀUX.

=L77,
= L78 ?

4O1F = 179 ADFL2 EQU ADFL1+I ;FLAGS
= 180 ;

oool = 181 FDEAK EQU OOOOOOoIB TFLAG TOUCHE MORTE

OOO2 = 182 FVISU EQU ooOoOOlOB ,FLÀG VISUALISATToN
OOO4 = 183 F !,ITMI EQU OOOOOIOOB ,FLAG ENREGISTFüMENT FORMAT x-Y
OOOS = I84 FWTEX EQU OOOO1OOOB ,FLAG ENREGISTREMENT TEXTE

oOlO = 185 FPfMT EOU ooolOOOOB iFLAG IMPMSSIoN FoRMAT X-Y
OO2O = 186 FRTEX EQU OOIOOOOOB ,FLAG IMPRESSION TEXTE

OO4O = I87 FRETA EOU OIOOOOOOB ,FLAG RETOUR AUTOMÀTIQUE

OOSO = 188 FZMARD EQU loooooooB ,FLAG ZONE MARGE DROITE

=I89,
=I9O,

4O2O = I91 ADFL3 EQU ÀDFL2+I ;FLAGS
- 1ô' .

oool = 193 FCENT EQU OOOOOOO1B ;FLAG DE CENTRAGE

OOO2 = I94 FCENTR EOU OOOOOOIoB ;ALAG CENTRÀGE SUR MARGE DROITE

OOO4 = 195 FDETA EQU OooOOIOOB ;FIÀG TABULATION DECIMALE

, FORCE DE FRAPPE

iFLAGS

E
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LOC OBJ LINE SOURCE STATEIIENT

OoOS = 195 FDISP EQU OOOOIOOOB , FIÀG DISPLAY ON

OOIO = I97 FPADEC EQU oOOIOOOOB rFIÂc PARAGRÀPHE DECALE
OO2O = I98 FBELL1 EQU OOIOOOOOB ,FIÀG AIÀRI4E ACCOUSTIQUE
OO4O = 199 FBELL2 EQU O1OOOOOOB rrl,Ac SIGNAL ACCOUSTIoUE
OOSO = 2OO FSPR EoU 1OOOOOOOB ,FIÀc SUPPRESSION PRINT CARACTERE

=2oL,
4O2L = 2O2 ADîLA EQU ADFL3+I ,FIÂGS

=2O3î
OOO1 = 2O4 FDISAV EQU OOOOOOOIB ,FLAG DEVALIDATION TRÀNSFERT AV.
OOO2 = 2O5 FREPA EoU OOOoooIOB ,FIÀG REMISE EN PAGE
OOO4 = 206 FSTOP EOU OOOOO1OOB ,FLAG ETAT STOP IMPRESSION
oooS = 2O7 FDISBK EoU OOOOIOOOB ,FIÀG SAUVETAGE ETAT DISPIÂY
OO1O = 2OB FBLDAR EQU OOOIOOOOB iFLAc GRAS AUx. ARRIERE
OO2O = 2O9 FUNDAR EQU OOIOOOOOB rrLAG SOULIGNEI',IENT ÀUx, ARRIERE
OO4O = 2lO FBLDAV EoU OIOOOOOOB 

'FIÀG 
GRAS AUX. AVANT

OOSO = 211 FTJNDAV EQU 1OOOOOOOB ,FIÀG SOULIGNEMENT AUX. ÀVANT

=2t2i
4022 = 213 CDESEL EOU ADFL4+I ;CODE COMMANDE SELECT. SOULIGN.
4023 = 214 CAPOS EQU CDESEL+I ;POSITION CAVALIER
4025 = 215 SAUSP EQU CAPOS+2 i SAU\TETAGE DE SP
4027 = 216 ADML EQU SAUSP+2 ,ADRESSE TEMP. MEM. LrGNE
4029 = 217 PMEM EQU ADML+2
4O2B = 218 Pl,lED EoU PMEM+2

AOZD = 219 PMEF EQU PÀ4ED+2

4O2E = 22O PLECF EQU PI{EF+2
4031 = 221 PMEMF BQU PLECF+2 

'POINTEUR 
DEBUT MEMOIRE FORMAT

4033 = 222 PENDF EQU PMEMF+2 ,POINTEUR FIN IVIEMOIRE FORMA?
4035 = 223 POSCHA EQU PENDF+2 TPOSITION DESTINATION CHARIOT
4038 = 224 PENDX EOU POSCHA+3 ;POINTEUR FIN I4EMOIRE x
4O3A = 225 PENDT EQU PENDX+2 ,POINTEUR FIN MEMOIRE TEXTE
4O3C = 226 MEMNB EQU PENDT+2 ,NO. ZONE MEMOIRE
4O3D = 227 MSPACE EQU MEMNB+I ,CAPACITE RESTANTE MEMO]RE TEXTE
4O3F = 228 PCENTL EQU MSPACE+2 ,POINTEUR CENTRÀGE GAUCHE M.L.
4O4]. = 229 PCENTR EOU PCENTL+2 ,POINTEUR CENTRAGE DROITE M.L.
4043 = 23O PPCENT EQU PCENTR+2 ,POINTEUR POS. CENTRAGE
4045 = 23I PRPOS EQU PPCENT+2 ;POSITION CHARIOT
4047 = 232 PPLNM EQU PRPOS+2 , PoS. CARACTERE POINTE PAR PLINM
4049 = 233 PPRINT EQU PPLNM+2 ,POINTEUR POS.A IMPRII4ER
4O4B = 234 PSTART EOU PPRINT+2 , REFERENCE DISPLAY DÀNS MEM. LIGNE
4O4D = 235 PLINM EOU PSTART+2 ;POINTEUR MEMOIRE LIGNE
4o4F = 236 TLINM EQU PLINM+2 t POINTEUR MEMOIRE LIGNE TEMP.
4O5I = 237 BLINM EOU TLINM+2 ,POINTEUR MEMOIRE LIGNE TEMP.
4053 = 238 TEMPI EQU BLINM+2 ,POINTEUR MEMOIRE LIGNE TEMP.
4055 = 239 TEI{P2 EQU TEMP1+2 ,POINTEUR MEMoIRE LIGNE TEMP.
4057 = 24O PDEPL EQU TEMP2+2 TPOINT. DERNIER EL. PRINT. LIGNE
4059 = 241 P!ÿIND EQU PDEPL+2 TDEBUT FENETRE DISPIÀY
4O5B = 242 PTÿ1T EQU PIÿIND+2 iPOTNTEUR SORT]E MEMOIRE L]GNE
4O5D = 243 RIDIM EOU PIMT+2 , RECÀDRAGE DISPIÀY
4O5E = 244 SON EOU RIDIM+I ; MARQUE SONNETTE
4O5F = 245 CURS EQU SON+I
4060 = 246 DIRÀM EoU CURS+I
4OBA = 247 RSON EoU DIRÀM+42 ,ENREGISTREMENT SON

4O8B = 248 RCURS EQU RSON+1 ,ENREG. CURS

4OBC = 249 DIRAC EQU RCURS+I i l,lEM. DISPIÀY AUx.
4086 = 25O SPACE1 EQU DIRAC+42 ;CAP. RESTANTE MEM. CENTAINES
4OB7 = 251 SPACE2 EQU SPACE1+1 ,IDEM, DIZAINES
E

,POTNTEUR DEBUT IVIEMOIR.E X

' 
POINTEUR DEBUT PARTIE VIDE

i POINTEUR FIN PARTIE VIDE

' 
PO]NTEUR LECTURE !4EMOIR! FORMAT

,CURSEUR DISPLAY
,BASE DE MEMOIRE DISPLAY
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4OBg = 252 SPACE3 EOU SPACE2+1 TIDEM, UNITES
4OB9 = 253 AMARG EOU SPACE3+I 

'ADR. 
MARGE GAUCITE (TEMP.)

4OBB = 254 LINEM EOU AI',ÎARG+2 ,I,IEMOIRE LIGNE
4275 = 255 ENDLM EQU LINEM+442 ,FIN MEMOIRE LIGNE
42DC = 255 STACKO EQU ENDLM+2+IOI ,STACK
42DD = 257 PFAIL EQU STACKO+I 

'TEST 
STÀNDBY

42DE = 258 PAPOS EQU PFAIL+2 ,POSITTON PAPIER
42EO = 259 INDMA EQU PAPOS+I ,MARGEUR INDENT
4282 = 260 LEFMA EoU INDMA+2 ,MARGEUR GAUCHE
4284 = 261 IITAB EOU LEFMA+2 ,CAVALIERS DE TABULATION HoRIZONTALE
4320 = 262 RIGHM EOU IITA8+60 ,MARGEUR DROITE
4322 = 263 VTAB EQU RIGIIM+2 ,CÀVÀLIER DE TÀBUIÀTION VER?ICALE
4323 = 264 TOPWS EQU wÀB+I ,MEII{OIRE UTILISATEUR
4FFF = 265 EOM EOU 4FFFH ;FIN MEMOTRE UTILISATEUR

E
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DONNEES TECHNIQUES

c.P.u. (8085) 9 .2.1

MEMOIRE EFFACABLE PAR ]RRAD]AT]ON

DE RAYONS U.V. (PROM) (2116) 9.2.12
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COMMANDE DE L'ALIMENTAT]ON
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intel'
8085

SINGLE CHIP 8-BIT N.CHANNEL MICROPROCESSOR

Single +5V Power Supply
'1000/0 Sotlwate Compatible with 80804
1.3 !s lnstruciion Cycle
On-Chip Clock Generalor (wilh Exlernal
Cryslal oi RC Nelwork)
On-Chip Syslem Controller

Four Veclored lnlerrupts (One is non.
Maskable)
Serial ln/Seriâl Out Porl
Oecimal, Binary and Double Precision
Arithmelic
Direct Add.essing Câpabilily to 64K
Bytes o, Memory

The lnlels 8085 is a new generalron complele 8 bil parallel cenlral processing unlt (CPU). lts instruction set is lOO% sotÈ
ware compelible with the 80804 lnrcroprocessor. âôd il is desrgned io improve the present 8O8O s performance by h.gher
system speed. lis high level ol syslem inlegration allows a minimum system ol lhree tC s: 8085 (CpU), 8156 (RAM) ând
8355/8755 (ROM/PROM)

The 8085 incorporetes âllol the featores rhat the 8224 (clock generalor) and 8228 (system controtter) provided forlhe 8OBO
thereby olleong a high level ol system rnlegratron.

The 8085 uses â multiplexed Oaia Bus The adc,ress is splil between ihe 8 brt adc,ress bus and the g bit dalâ bus. The on-
chrp address lalches ol 8155/8355 8755 memory products âllow§ a drrect rnterlace wath 8085.

&85 CPU FUIICTIONAL
BLOCK DIAGRAM

fi
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8085

8085 FUNCTIONAL PIN DEFINITION
The following describes lhe lunction ol each pin:

As-Ai5 (Oulpui $Strlê)
Address Busi The most srgniticânt 8-brts ol rhe memory
addre§s or thê &bats ol the l/O ad d ress, 3-slaled during
Hold and Halt modes.

AD0-7 (lnpul/Oulput $.1.tê)
Multiplexed Address'Oâtâ Busi Lower 8-bits ol the
memory address (or I'O address) appeer on the bus
dunng the lirst clock cycle of a machine stâte. lt then
becomes the data bus during lhe second and third clock
cycle§.

3-stâted during Hold and Halt modes.

ILE (Output $.t.rê)
Àddress Latch Enabler lt occurs during thelirst clock cycleof
â m6chine statê and enables lhe address lo gel latched into
the on-chrp latch ol peapherâls. Thefalling edge of ALEis set
lo guarentee setup and hold timesforthe address inlormalion.
ALE can âlso be used to strobe lhe status inrormation. $
statod during Hold and Halt modes

S0, Sr (Oulput)

Oata Bus Slalus Encoded srâtus ol lhe bus cycle:

RÊSElOUT

soo
sro

ÂsT 7.5

is16.5
ÂsI6,5

inîÀ

ro!o

ctx tour)
ÉEsEfm

ro/ii

E
É6

E

St cân be used as en âdvanced R/w slalus.

R-D- (Oulput }tt.t.)
READi indicaiesth€ selected memory or l/O device isto be
reâd and that the Oatâ Bus is availeble lor the data lran§ler.
Tri-stated donôo Hold ând Halt-

frE' (outpul $.r.t.)
wRlTE. indrceles lhe dâta on lhe oata 8us ig lo be written
inio lhe selected memory or l/o location Data is set up at
ihe trailing edg6 ol WF. Tri-stated cluring Hold end Helt
modes.

REAOY (lnpul)

ll Âeedy is high during a read or write cycle, al indicâles
thâi lhe memory or peripherâl is ready lo send or receive
data. ll Reâdy is low. the CPU will weit ror Ready io 9o high
betore complelrng the read or wrtte cycle.

HOLD (lnpui)

+IOLO: indicales lhât another Masler is rêquesting the usê
ol the address and Oeta Buses. The CPU. upon recerving
the Hold request. wrll relrnquish lhe use o, buse§ as soon
as lhe completron ol the current mâchino cycle. lnlernal
processing can continue, The processor can regaan the
buses only aller the Hold is removed. When the Hold il
ecknowledged, rhe Address. oala, É-É, WH, lOÆ[. and
ALE lines âre tri-slated.

HLOA (Output)

HOLo ACKNOWLEoGE: indicâles that the cPU has
rêcaived lhe Hold rêqu€sl and thât il will relinquish tho

Flgur. 1. 8085 PINOUT DIAGRAU

buses in the nexl clock cycle. HLDA goes low atter lhe
Hold reque§t is removed. the CPU tâkes the buses one
nâlt clock cyc ê afte. HLDA goes low

INTR (lnpul)

INTERFTJPT REOUESTT rs used as a general purpose
interrupt. lt is sâmpled oniy cluring the lasi clock cycle of
the rnstruction. ll it is active. the Program Counter (PC)
will be inhibitec, from incremenling and an INTA will be
iss!ed. During lhis cycle a RESTART or CALL instruction
can be inserled to jump to the inlerrupl service roulrne.
The INTR as enabled and disôbled by soflware lt is
diseblect by Reset arld immedaately etler an rnterrupt i3

accepted.

iIÏÀ (ourpur)

INTERRUPT ACKNOWLEDGE: is used rnsteed of (and
has the same timing as) FE during the lnstructioô cycle
after an INTR is âccepled ll cân be usec,lo activale lhe
8259 lnterrupt chip or somê othêr iôle.rupt porl.

Rsr s.5 I
RST 6.5 l- (lnpuls)
RSl ?.s _l

RESTART INTERRUPTS; These three inputs have the
sarne timing as INTR excepl they câuse an intemal
RESlÀnT lo be âdornatrcally insened.

RST 7.5 + Highêsi Prioraty
RST 6,5
RST 5.5 -r Lowest Priorily

the priority of lhese inlerrupts is ordered asshown âbove.
These iniêrrupts hav6 r higher priority lhan the INTR.

sr 5o

00
01
10
1l

HALT
WRITE
READ
FETCH

E

6«t
9!2
10 8085 3r

,IT

ra 2l
19 t2
aa 21
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lRAP (lnpst)

Trap anterrupt is a nonmaskable reslârt interrupt. lt is
recognl7ed at thê same time âs INTR. lt is unâlfected by
eny mask or lnterrupl Enable. lt has lhe highesl prrority ol
any interrupt.

ÂEEETIF ltnputl
Fleset s6ls lhe Program Couhter lo zero end resels the
lnterrupl Enable and HLDA flip-tlops. None ot ihe other
llegs or regislers (except the tnslructron regisler) are
allecled. The cPu is held in the resel condition âs long as
Reset is applied.

RESET OUT (OutPUt)

lndicales CPU is being reset. Can be used as a sy§tem
RESET. Thê srgnâl rs synchronized lo lhe processor clock.

Ii, X2 (lnpul)

Crystal or R/C netÿvork connections lo se! the inlernal
clock genêrâtor. Xl can also be an external clock inpul
instead ol a cryslal.

CLx (Oulpu0

Clock Oulput for use âs a system clock when a cryslâlor
R/C nelwork is usêd as an input to the CPU.

rO/Ii (ourpu0

!OlM indicates wheth€r lhe Read.Write is to memory or
l/O. Tri.slated during Hold and Halt modes.

SIO (lnpul)

Seriel inpul dâta lioe. The c,ala on thrs line is loâded into
accumulator bit 7 whenever a FllM inslruclion is executed.

SOO (oulpul)

Se âl output dale linê. The oulpul SOO is set or resei âs
specilied by thê SIM instructron.

vcc
+5 volt supply.

ÿss
Ground Reference,

FUNCTIONAL DESCRIPTION
The 8085 is a complete Sbrt parallel cenlral processor. lt is

desiqned with N-channel depletion loac,s ând requires a

srngle +5 volt supply. lts basrc clock speed is 3 MHz thus
improvrng on thê presenl 8080 s performâncê with higher
sy§tem speed. Al§o it is designed lo lil into â mrnimum
system ol three lC s: The CPU, a RAM lO, and a ROM or
PROM/lO chip-

The 8085 uses â multiplexed Data Bus Theaddless isspl(
betvreen the hrgher 8-bit Address Bus and lhe lower 8-brl
Address/Oala Brrs. During lhe rirsl cycle the address is

sent out. The lower &bits are lâtched inlo ihe periphêrals
by the Address Latch Enable (ALE) Du.ing the resl ofthe
machine cycle lhe Daia Bus r§ used lor memory or l/O
deta

The 8085 providos RD. WR. and lo/Memory srqnâls lor
bLs conirol. An lnterupl Acxnowledge srgnat lNîfJ,s
also provided. Hold. Ready, anc, all lnterupts are
synchronized. The 8085 elso provides seriâl inpui dâla
(SlD) and senal output dalâ (SOO) lines Jor simple serial
inierlace.

ln addilron lo these leatures. lhe 8085 has three maskable.
restart interrupts and one nonmaskable lrap rnlerrupt

8085 Ys- 8080
The 8085 includes lhe followrng fealures on-chrp rn

eddilion io ell ol lhe 8080 lunclrons.

a. lnlernal clock generator
b. Clock outpul
c. Fully synchronized Reâdy
d. Schmitt action on RESET lN
e. RESET OUT pin
t FD. WÊ. and lO,M Bus control Signâls
g. Encoded Slalus rn,ormatron
h Mullrplexed Address and Dala
i Orrecl Restarts and nonmâskâble lnlerrupl
j. Se al lnpul/Oulput lines

The internel clock generator requires an exlernalcryslal
or R-C network. lt will oscillâle âl twice the baslc CPU
operating trequency. A 5006 duty cycle. two phase.

noôoverlâpping clock is generated kom this osciilalor
internally and one phase oflhê clock (d2)is availâble as ân
êxtêrnâl clock. The 8085 directly provides tlle external
RDY synchronization prêviously provided by lhe 822.1

Tne RESET tN rnput;s provided wrth a Sêhm,i1 aclron
input so lhat poweÊon reset only requires a resrslor and
capacator. RESET OUT is provjded lor Syslem RESEl

The 8085 provides n6, wa anO lo/fr signêls tor Bus
control- An INTA which was previously provided by thê
8228 in 8080 syslem rs also included in 8085.

STATUS INFORMATION
Slatus inlormalron is direclly avâilable lrom lhe 8085 ÂLE
serves as â status st/obe. The slatus is partially encoded
anc, provides the user wilh advanced timing of the lype oi
bus lransler being done. lO M cycle stalus srgnal s

provided direclly also. Oecoded SO, S1 carnes lhe
tollowing slatus information:

HALT

S1

0

So

0

WRITE O 1

READ 1 O

FETCH 1 ]

Sl can be interpreled as R/W rn âll bus trânsrers.

ln the 8085lhe 8 LsB ol address are multiplexed wrh tne
data instead ol status. The ALE line .s Lrsed as a slrobe to
enter lhe lower hall ol the address rnlo lhe memory or
peripheral address lalch. Thrs also frees exlra prns ror

expanded tnlerrupi capabrlrty

E

üoü5
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8085

INTERRUPÎ AND SERIAL I/O
Thê 8085 hâs 5 interrupt inputs: INTR. RST 5.5, RST 6.5,
RST 7.5, and TRAP. INTR is identical in lunclion lo the
8080 lNT. Eâch ol lhree ÊESTART inpuis. 5.5,6.5 7 5, has
a prografimâble mask. TRAP is âlso a RESTABT interupl
lxcopt rt ir non-maskrb16.

the lhree RESTART rnierrupts cause the internal
ereculion ol RST (saving the program counler in the
stack and branchrng to the RESTART address) if lhe
interrupls are enabled and il lhe interrupl mâsk is not sel.
The nonmaskâbJe TRAP causes lhe rnlernalexecution ol
â RST independenl of lhe state ol lhe rnterrupl enable or
ma§ks.

l{.m. RESTART Addret. (H.r)

For RST 7.5, only â pulsê is required to s6t en internal llip
tlop which generâtes ihê int6rnat interrupt rèquest. Th€
RST 7.5 requèsi tlip llop remâins sêt untit the requêst is
serviced. then it is reset automaticâlty. This flip flop may
also be reset by using the SIM anstruction or by issuing a
RESET lN to ihe 8085. The RST 7.5 internalflip ftop wil be
set by a pulse on the RST 7.5 pin even when the RST 7.5
inlerrupt i3 maskêd out.

The stalus of lh€ three RST interrupi masks cân onty be
âff6ctod by the slM anst.uction ând RESET tN.

The interrupls are arranged in a fixed priority lhet
delermrnes which rnlerrupt is to be recognized it more
lhân one rs pending as tollowsr TRAP - hrghesl pnority.
RST 7.5. RST 6.5, RST 5 5. INTR - lowest prior ly. This
prrorrly scheme does nOl take into account lhe prio ly of â
routlne thâl wâs started by a higher pnority interrupl RST
5.5 can rnterrupl a RST 7.5 routine il the rnterrupts were re-
enabled belore the end of the RST 7.5 rouline

The TRAP interrupt is usetulfor câteslrophia errorssuch as
power !arlure or bus error. The TRAP inpul is recogntzed
tusl as âny other inlerrupl bul has the highesl prionty. I is
not aflecred by any llag or mask The TRAP rnpul rs both
edge and level s€nsitive. The TRAP input must 9o hrgh and

TRAP
RST 5,5
FST 6,5
RST 7.5

24.o
2crc
34rs
3c r6

There âre iwo diflerenl types of inpuls in the restart
interrupts Rsr 5 5 and FlSr 6.s are [9!_19!9l!9!l!l]:e
like INTR (and INT on lhe 8080) end are recognized wilh
the same liming as INIR. RST 7.5 i§ !gl!glS99:!9li|1l!9:

FIGURE 2 IO85 AASIC SY§TEX TIf,IiIG.

E

Eh.i
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8085

romain high lo b6 acknowledged. but will nol be
rocognized again until il goes low, lhen high âgâin. This
evoids any lâls€ lriggerang duê lo noise or logic glitchg3.

The lollowing diegrâm illusirales the TFAP interrupt
æqu66t circuitry wilhin the 8085.

ln ac,dilion lo standa.d l/O. the memory mapped l/O ollêrs
an ellicaenl l/O âddressing technique Wath this technrque.
an area ot memory address space is assigned fo. l,O
acldress, thereby, using the memory ac,clress lor LO
mânapulation- Figure4 show6 the ayslem configuretion ot
Msmory Mepped l/O using 8085.

The 8085 CPU cân also interfacê wrlh the slandard
memory lhat does rol have the multiplered address,data
bus lt will require a simple 8212 (8-bil latch) as shown rn

Figu16 5.

Norê thal th€ sêrvicing of âny intêrrupt {ÎRAP, RST 7.5,
RST 6.5. RST 5.5. INTR) drsables all luture interrupts
(€rcêpl TRAPa) until ân El instruction is executed.

Since a TRAP intarupt cân occur and dlsable the other
interrupi§ whelher they were previously enabled or not, at

is ôot possible lo r6§to.e.the grevious interrupl eîable
§tatus lollowing â TRAP.

The seriel l,O system is also conirolled by lhe RIM and
SIM inslruclrons SID is reed by RtM. and SIM sets the
SoD dala.

BASIC SYSTEM TIMING
The 8085 has a mulliplexed Dala Bus. ALE is usec, âs a
strobe to sample lhe lower &brls o, address oî the Dala
Bus. Figure 2 shows en instruclron telch. memory rêad
and l/O write cyol6 (OUT). Note that during the l/O writ€
and read cyclê lhat the l/O port address is copiêd on both
the upper and lower hâlf of thê âddra$.

As io the 8080,lh€ FEADY line is ueêd loextend lhe r.ad
6nd ÿvrite pulaê langlh3 30 thât lhe 8085 cân be us€d with
slow momory. Hold cause! the CPU to rolinOuish tho blrs
wh0ô it is through wilh it by floEting the Addressand Oata
Bus€s.

SYSTEM INTERFACE
8085 tamily includes memory componenls, which are
di.ectly compalible to the 8085 CPU. For exemple. a
system consilianO ol lhe three chips. 8085. 8158, end8355
will hâve lh€ lollowing toaiure§:

2K Byles ROM
256 Byles RAtt'l
l Tlmer/Counler
4 8-bit l/O Ports
I Gbit l/O Port
4lnterupt Levels

. Serial ln/Serial Out Ports
This fiinimum tyliam, u3ing lhe standtrd l/Otechniqueia
63 shown in FiEUrê 3.

FtGUnE 3. dr05 tt{txu sYsTEf, (sT^r{oaRo
l/o TECH rouE)

E

oÀra 
^LE 

ÀË f,à rô û rôY
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FrouRE a. mc9-t5" rl]{r[ut 3Y818 (rEmoRY I{^PPEO l/O)

FIGUnE 5. rCE{s" 3Y31Er (UglXG ST^NDARD tIE ORIES)
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8085

Dntvlr{C lHE Xr AtlO 12INPUTS

Thê u3er mây drive tho X1 and x2 inpuls ol the 8085 with a
cryslel, ân externel clock source or an Rc network as

I
'ABAL!EI 

âESONANI
CÊYSIA! læpl toÀolNGl

1-6 MHz
INPUT FR EOUENCY

't.6 MHz
INPUT FR EOUENCY

{OUTY CYCLE AT 6MHz: 25' il%l
.WITH AN EXTERNAL CLOCK SOURCE

X2 SHOULD AE LEFT FLOATING.

+5V

È3 MHz
INPUT FR EOUENCY

RC Mode causea â large drift in clock frequency becausê
of thê vârialion in on-chip timrng Eeneration parameters

U9ê of RC Mode should bo limited lo an applacation, which
can tolerate a wide flêquency varialion.

^6 MHz
INPUT FREOUENCY

This circuit may be used when the clock inpul has > 50%
duty cycle ât 6MHz.

FTGURE 6. ORTVING lHE CLOCK INPUTS (Xl Al{D X2) OF 8085

GENEBATING 6085 WAIT STATE

the followiôg circuit may be usedto insert one WAIT stale
in eâch 8085 mâchinê cycle.

Thê O flip llopa should b€ cho3en such thal
. CLK is rising edge triggered
. CLEÀR is low-level aclive.

FTCURE 7. GENEFAÎION OF A WAIÎ STATE FOR 8085 CPU

E
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8085

ABSOLUTE MAXIiIUM RATINGS. 'COMMENT. Sïee§É]s aboÿe ùoæ tistcd undê. -absotute

^larimum 
Ratings" may cause permerent damagc to the

device. îhis is a stress rëting onty and funclional opeft-
Ambient Tempereture Under 8ias. ........ O'Cto7O'C tion of the device at these or any other conditions above
Storâge Temperature . . . . .-65"C to +lsO'C thote indiceted in the opeat;onat secaions ot thit specifi.
Voltôgê on Any Pin cation is not implied. Exposurc to ebsoluê maximum

With Hespecr to Ground . . . -0.3 to +7V .ating conclitions fot exaended periods may aflect device
Power Oisiipâtion . . . 1.5 Walt êliabiliry.

D.C. CHARACTERISTICS
o"c to 70'

Bu5 Timing Speciticaiion âs â lcyc Oepndent

NOTE: N i..qo.l to rh.toi.l WA|T.l.a...
T' rcYc.

E

(TÂ ' 0-c to ct = 5v 15%; V<< - oV; unlês! othêrwise apêcrlred,

Sylllbol Min. M.r. Uîit. T.r Condirbnr

lnplt Low Voltag€ -.o.5 +0.8

lnput High Vohage 2.O vcc +Ô.5

Ourput Low Voltage 0.45

Oulpul High Volla!É 2.4 = itOoIIA

Pow.r Supply Currânl 170

lnput Leakâqe 110

lro Oulput Leêkaq€ :10 0.45V<V^.,<V
lnpu! Low Level, RESET -0.5 +0.8

lnput Hish Level, BESET 2.4 Vcc +0.5

Hysrêresii, RESET o.25

ra, - l1l2lT-û MIN

r,o - (r/2)T-60 MrN

t,, - lll2tr - 40 MtN
tr at - (1/21 T - 60 MIN

1r c - 0/2)1- 30 MrN

ran - l5l2+Nl1-225 MAX

10n - (3/2 + N) 1- æ0 MAX

10a= - 1112)T-60 MrN

r"" - ltlar -44 MrN

tn* - (3/2+NlT-60 MIN

twn - fl/2)T-80 MrN

tcr - {3/2+N) T-8o MIN

rc, - lll2)T- lr0 MtN

tapw - l3l2l T -2æ MAX

rqarr - lllzlf -û MIN

tqacç - (l/2lT+30 MAx
tsanr - lll2lT+30 MAx
ro" - l2l2lr -û MIN

t, - fi/21 T-æ MrN

t, - (tztr-4{J MtN

ro. - t3t2t-|--æ MtN

trr,rs - lll2l.|.+2@ MIN

9,2,8 HT.Bcl AECDI F CH JKI MN0POIISTUV\tXY1



8085

A.C. CHARACTERISTICS 1r^ = o"c ro 7o"c; vcc - sv rs%; vss = ov)

Sêê ôotês 1, 2.3,4. 5

ll

tLc

taee
Tcyc - 3æns;

Cl = 150 PF

tcu

NOTES: l.
2,

A&i5 Add[§ Sp.cr.ppry ro lO/ , Sa.r!d Sl.
Fd.lloqlput tihi.9 wàr! CL t lsopf u. th.lolbwing cor.ciio. l.cro.!:

25pt < CL < lsopr : -.lO nrpl
rsopt < CL < 3OOEi : +.$ n/pl

OuiAJr timin . r. dx..u..d *nh Fr.lÿ a!.citir io.d.
All timinot.r. lEar.d.t outpot 6lt a. VL - ,8V, VH.2.OV,.d l.5V *irn 20ô, ri-.rË ,.ll iim on i.F.rtl
To..lcuLt. timi§ +.c, ic.rion..t orh.r v.lu.. of TCYC s. ùl. nbl. in Trbl. Z
LE. - L{dine Eds. T.E. - T.ili.{ €.h.

1
I
5.

6.

E

CLK Rirê.nd Fâll T;me

Addres. Valid Eefor€ Trâiling Edge o, ALE

Address Hold Tirn Aher ALE

ALE Low During CLK High

Valid Addresr to Valid Data ln

aEI6 (or NTÀ) to vatia oau

D.ra Hold Timê After E-EAO {

Addres (A&A151 Vâl;d After Cont.ol

DaL Valad to lreiling Edqe oI

D.t. V.lid After Trôiling Edge ot

REAOY V.lad From Addr.ss Velid

FEAOY Setup lime ro Leâding Edge ot CLK

HLDA Vâlid 10 Trriling EdSe of CLK

Bui F lo.t After HLOA

Add.e.. Vâli, to Lgading Edge of Conlrol

HOLO S.rup Time to Trailing Edge of CLK

INTR Sê1up Timê to Lêidins Edsê of CLK
{Mt. Tl only}. Also RST and TÊAP

ABCDTFCH JKLMNOPORSTUV\ryXYl HT.ElO 9.2.9
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FTGURE t, CLOCr rl lilc WAVEFOII'

FEAO OPENAT|OI{

HGUnE 9. t0t6 lu8 Ylxl?ac

E
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8085

HOLO OPERATIOT{

FlcuiE t0. t0t5 HoLD Îttlti|c

lr lr lr 1,, lr It l*-

m

fifi

.roÆ l. 
^rD 
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intel"
2716*

16K (2K x 8) UV ERASABLE PROM

I

. Fast Access Tlmê

- 350 ns Max. 2716.1

- 390 ns Max. 2716.2

- 450 ns Max. 2716

r Slngle + 5V Power Supply

r Low Power olsslpation

- 525 mW Max. Active Power

- 132 mW Max. Standby Power

r Pin Compatiblê lo lnlolo 5V ROMS
(2316E, 2332, and 2364) and 2732
EPROM

r Simple Programmlng Requiremenls
Slngle Location Programming
Programs with One 50 ms Pulse

. lnpuls and Oulpuls TTL Compatible
dgring Read and Program

. Completely Statlc

The lntel@ 2716 is e 16,384.bit ultraviolet erâsâble ând electricâlly programmôble rêâôonly memory {EPROM}. The 2716
operater from a single tvolt power supply, has a slâic rtandby modê, and feature! faal,ingle addreaa locôtion progrâm.

ming. lt môkes dBigning wirh EPROI\,§ faster, easier and more economical. For productioô quôôtitiei, rh€ 2716 user cân
convert rspidly to lntelt pin-forpin compatible l6K ROM (the 23i6E) or üe new 32K and 64K ROMS (the 2332 and 2364

Thê 2716. with its single $volt supply and wilh an aôcess time up lo 350 n5, is ideal fo. use rryith the nelver high pertormâncè
+5V micropræesroG such as lntel's 8085 snd 8086. The 2716 is also ôe firsr EPROM wilh a ilatic atandby rnode vt/hich
reduce. ùê pow€r dissipâtioî n/ithoul increasing accers timê, Thê m.xifiuû activa potler diriipetion is 525 mW while the
tnâximum standby power dissipation ir only 132 mW, a 75% savings.

The 2716 has ûe simplest and fasleit m€thod yet devired for progremming EPROMT - single pulae TTL level programming.
No need for high voltâge puhing bëcaure ell progremming controls erê h.ndlêd by TTL signals. Now, h is possible 10 program
on-bo.rd, in the system, in the field. Program any location at any time - eiôer individually, aequentially or ôt random, with
the 2716t single addresJ loc.rion progrâmming. Totêl progrâmming time for all 16,384 bits is only 100 i€conds.

PIôI CONFIGURATION'

2i16 zlzzt
MOOE SÊLECTION

or_

BLOCK OIAGRAIII

I Rèlêi ro 2732
dâta rheet for
spêcafication§

Pl NArtlES

-

'Pin t8 and pin 20 have b.en .enamed to conform with thc entirê fanîly ot t6K, 32K..ad 64K EPROMs.nd nOMr thc
die, leb cetion p.occj§, and specitications rcmain the eme ertd arc totally ut êfiæt d hy thit chaôqc.

E
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2716

iRAMMING
Émming specifications aîe deÿdbed in the Dett Câtàlog PROM/ROM Ptogr*rming tntutrctions on pege 4-83.

te Maximum Rating§'
,ature ljndêr Bià§. - . . . .

/èTemperâture.....,..
lpul or OutPUr Volt.ges with

BÊspêct to Ground .......
v,r Supply Vohag€ with Respect

ro G.ound Oirring Program - .

. -lo"C to +80'c
-65'C ro +'125'C

. . +6V ro -0.3V

+26.5V to -0.3V

'COMM€NT: Srretses above thoi. ri3rêd und.. "Abbrùt. Mâri.
mum R.nnqs ' may càùr. pe,mânenr dm.gÉ lo rhe d.vic._ Th'5 ir.
ttret r.rinq only ôô., luf,ctio.âl oper.tion ot th. ddic..r rhê. ôt
âny other .ôndiùon3 âbo!. thoe indiêared in lh. ooêralionâr k-
riôn. ol rh{ 3pe.ili..tion is .or implied, Eipôtu.e ro lb3orure
m.x'muô ..1in9 condirio.. lôr êrieôdèd pèraodi m.y.lfær dev'cê

OC and AC Operating Conditions During Ræd

BEAD OPERATION

O.C. and Operaiing Characte.istics

ioiESi L VCC mun bÊ appl,ed nmorlanêoqilÿ or b€toæ Vpp.nd removed simùtiââ.ou.ty or âtte. Vpp.

2. Vpp m.ÿ b€ co.nsclsd dtrectry to VCC êxcêpr during progr.mming. 'rhe sùeptv currenr would lh.n t! thè ium ot lCC.nd tppl
3. Th. rorsrâncs ol 0.6V .rloÉ rh. u3ê ot . driwr circlrr lor rwitch'.s rhe Vpp supply pin irom VCC rn .e.d ro 25V ror proqrâm.

4. Typ'c.l vâlu6 .r. lor 1A . 25'C â.d no.nanst tuppry volr€é.
5, Th'3 o.râneÉr È oâry ræpr.d ând ir not 1 0O% r..r.d.

f ypical Cha.acteristict
ICC CURFÉllT

'EMPEFAlURE

^ccÊss 
rrMÉ

ca?^ctTÂt{cE

ACCE§S TIi/IE

TE PENÂIUFE

CI.

lv..

I ..o

t
io
.t-

E

2716 2716-1 271È2

Temperature Range o'c - 7o'c o'c - ?o'c o'c - 7o'c

V.. Power Supplyll2l 5Vr5% 5V 1 r0% 5V!5%
Vpp Powtr Sr.,pply 12) Vcc r 0.6vl3l vcè 10.6v I3l Vcc r o 6vl3l

Sÿmbol
Limit3

Unit Conditiont
Min. TYP.lll

lLt lnput Load Current l0 V11 = 5.25V

lr-o Outprit Leakage Current r0 Vour = 5.25V

)cctl2l 5 Vpp = 5.85V

tccll2l Vcc Current (Stândby) r0 25 CT = V1B, 6E= V11

rcc2l2I Vcc Current (Acrivel 57 r00 6E=CE=Vt
Inpul Low Voltege -0.r 0.8

lnput High Voltage 2.O

Output Low Voliage o.45 loL = 2.1 mA

vox Output High Volrâge 2.4 loH = -400 /./A

ABCDEFGH JKLMNOPORSTUVWXYI HT.AO 9.2.13



2716

A.C. Char8ctÊrirti6

CapacitanceFl TÂ=25'c, t= l MHz A.C. Te$ Conditiont:

Output Loâd: 1 TTL gate and CL= 100 PF

lnpur Rire and Fâll Time.: <20 n§

lnput Fuls€ Lêvels: 0.8V to 2.2V
Timing Meôsurement Referênce Level:

lnputs !v ând 2V

Outputs O.8V.nd 2V

A. C. Wavelorms (1)

aooÂEssEs

OUIPUT

NOTE: l. VCC ôqrt bê .ppl ied liûqlr.n.@rlY o. b.forê VPP.nd.amov.d ii6slr.nêoù.lY d.fr.rVPP.
2. Vpp m.y b. coôôecred di.€ctly tô VCC .r6.pt .tr.in! prolrdnming. Th..upplÿ cù.renr tould lnen b.$.5um oa lCC.nd lPPl.

3. Th. torera.ce ol O.6V .rtoG th. u3. ol a oriÉ. cicuit ror lwiichiog th. Vpp rqpply pin lrom VgC in .eéd io 25V lor pro_

srrtmi.g.
4, Tvpical vdls .r. lor TA - 25'C ônd.dniôâl tupply voli.ga.
5, Tha3 parâ erer it o.ly i6mpled .nd i3 

^ot 
1OO% rcrld,

6. ôÊ ôâÿ èê d.ltyêd up lo racc - roE sftê. th.l.lline.ds. ordE wirh@l impæt oô IACC-

7. rOF i3 eæifi.<l kom O-E or ëE wàichd.. occuR riÉi.

27l6liman 2?le! Li ii. 2t16.2 Li6iù

urn typ['! lnrt

lacc a.ldr.§ !o Ossut D.r.y 450 350 390 CE'OE = vtL

tcE C- to Ou@ut O.ray 450 350 3(X) o-E = vtL

toE Outplt E^.b1. lo Outpui D.râY 120 120 120 aE - vlL

tDF Ourpur Enablê H,gà 1o OurPUt Flo.l o r00 o 1oo 0 1oo CË - vrL

toH A<dre.s roOurpot Holcl o o 0 eE- æ. vrL

Symbol Îvp. Mar. Unit Condhiona

cn lnpüt Câpâcitance 4 6 pF

cour Output Capecitance I 12 9F

9,2.14 HT.Acl ABCDT t CH :'KL MN0P Qlt s TU Vl,v X Y /
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ALE

RD
8085

2716

TYPICAL 16X EPROM SYSTEM

this scheme accomplished by using CT (PD) as the primary d€code. ôE (CS) is now contro ed by prêviousty un!sed
signar. FID now conlrols dara on and oll the bus by way of æ.
A selêcled 2716 is avâilâble ,or syslems which requrre ôE âccess ol less thâô 450 ns lor decode network operatroô.
The use ot a PROM âs e decoder allows for:

a) ALE is rêquired tor Edge Enâbled devices (32K and 64K). and is optionâl lor 2716.

b) Compatibility with upu/ard (and downward) memory erpansion.

c) Easy assignment ol ROM memory modules. competible with PUM modutar sottware concepts.

8K, I6K,32X, 64K 5V EPROM/ROM FAMILY
PRINTED CIRCUIT BOARO LAYOUT

Ao ffi.o
- 

to
-
-
-ara

A7 iH

A2È-.."
ala-r
ao a--.

GND
€

ocr
REV 'I

3/78

E
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2716

ERASURE CHARACTERISTICS

The erâsure châracteristics of lhe 2716 are §uch thet erasure

begins 1o occur when exposed to light with wavelength§

shorrer rhân âpproximate'y 4000 AnSst,oms {À). lt shoutd
be noted that sunlighr and certain typet of fluor€scent
iâmps have wavelengihs in the 3000-4000À rangê. Dâra

show thât constant exposure to room level lluorescenl
laghtrng could erase the typical 2716 in approximately 3
years, whil€ it would take approximatley I wêek to cause

erasure wh€n €xposed ro direct sunlight. lf the 2716 is to
be exoosed io these lvpes of liqhtinq conditions tor ex'
tended periods of time, opaque labels ar€ avôilable from
lnr€l which should be placed over the 2716 window ro
p.event unintentionâl €râtu.e.

Ihe recommended erasure procedure Gee Data Catalog
pase 4'83) for the 2716 is exposure to shortwave ultraviolet
lighr wh,ch has a wavelength of 2537 Angstroôt {À). The
inteqraled dole {i.e., UV intensity X e,(posure timê) lor
erasur€ should be a minimum of 15 W-sec/cm2. The erasure
rime wirh rhis dosage ir approxjmately 15 to 20 minutes
using ân ultrâvioler lemp with . ]2OOO jrw/cm2 power
rating. The 2716 should be placed within 1 inch of the
lâmp tub€! during erasure. Some lamps have a filter on their
tubes which should be removed before erasure.

DEVICE OPERATION

The five modesof operation of rhe 2716 are listed in Table
L lt should be noted that ali inputr for thefive modesare at
TTL levels. The power supplres required are a +5V Vcc and
a Vpp. The Vpp power supply must be at 25V durinq the
three programming modes, and must be at 5V in the olher

sagnal to ûe CE input. When in standby mode, the outputs
âre n a n gh i-oedelce sl.re, independent of the ÔE ,noù1.

OUTPUT OESELECTION

The outputs of two or more 2716r may be OR ûed toqe-
th€r on ihe rame dàta bus. Only one 2716 should have rts
output selecred (ÔE low) to prevenr dâta bur contention
b€§veen 2716s in this configuration. The outputs of ihe
orhE. 2716s shoJ ct be de§elected oy rà.ting rie O_E :rpul
to a TTL high level.

PROGRAMMING

lnitially, and after each erasure, all bils of the 2716 âre in
the "1" srale OâÎa is introduced by selecrvely program
ming "0's" Lnto the desired bil locations. Although only
"01" will be programmed, both "l's" ênd "0t" can be
presented in th€ data word. The only way to change a "0"
to a "l" rs by ultrâviolet lighi erasure.

The 2716 is in the programminq mode when ihe Vpp powe.
supply is at 25V and O- is at VrH. The data 10 be pro.
grammed È êppl;€d I bits in parallel to the dara oulput
pin5. The lev€ls r€quired for the âddress and data inputs are
TTL,

When rhe addresr and data are stable. a 50 msec. aclive
hiqn, lTL proqram pulse ,s applred 1o the C-E PGfu] 

'nput.A program puhe must be applied at eâch ôddress locôtion
to be programmed. You can progrâm any locatron at anY

time - either individuallÿ, sequentlally, or at random.
The program pulse has a mâximum width of 55 msec. The
2716 must not be progranmed with a 0C signal applied lo
rhe CE/PGM input.

Programming of multiple 2716s ,n parallel with the same

dala can b€ easily àccomplished due to the srmplicLty of
rhe pro!râmming requirements. Like inputs of the oaral.
leled 2716s may be connected rogether when rhey are pro.
grâmmed with rhe same data. a high level TTL pulse

âppiied to the eE/PGivl inp,t prosrams the paralleled
2116r.

PROGRAM INHIBIT

Proÿemming of mulriple 2716s in pârellel with diflerent
data is also edslly âcco.npr,rhed. Excepl for C-E PG[4. dll
like lnputr (including ÔE) ot ttre parallel 2716s may be
corhmon- A TTL level proqram puhe applied to a 2716'3
CE,PGIü inplt with Vrp at 25V will program thar 2716.
A low levêl CE/PGi, inpui inhibits the other 2716 trom
being programmed.

PROGRAM VERIFY

A verlfy rhould be performed on the programmed brrs io
determine rhat they were correctly programmed The verify
mey be performed wth Vpp at 25V. Excepl dunng pro'
gramming and progr.m verily, Vpp must be at 5V.

o=

READ MOOE

The 2716 hâs two control funcrions, both o{ which must be

logicâlly sâtirfied in order to obtâin dete at tbe outputs.
Chip Enable (CE) is the power control and rhould be used
for device selecrion. Output Enable (ÔE) is trre output
control ônd should be used to gàte data to the outprjr
pins, independent of device relection, Assuming that
addresses âre stâble, àddrsrs ôccesr time (taCC) ii equal lo
rhe delay trom CE to output (tcEi. oata ii available at
lhe or-tputs 120 nr {toE) âfter rhe falling eoge of O-E,

essuming thet CE has bêeô low and addr*res hâve been
§table lor at leasl IACC - lOE.

STANDBY MODE

The 2716 hes a stândby mode which reducês tie âctive
power di§lipation by 75%, lrom 525 mW to 132 mW. The

2716 is placed in the standby mode by applying e TTL high

E
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Chapter 2
FUNCTIONAL DESCRIPNON

Th! UPl.ll microcfiptltêr ir .n lntllligpot p€r-
ipà.r.| cootroll.. d!3igned to opêr.te in MCS.85,
t CS.æ, .rld MCS{A rysrêm3. Th. UPlt rrchitcc-
llri., illurtrltcd in Figur! 2-1, ir b8.d on . tow
cD3l, 3ingla chip microcomputea wilh proÿ.m
m.mory. d.l. mcmory, CPU, UO, .vênt rimlr .îd
clock oicill.tor in . tinglc 40.pin peck.g.. Spêcial
inllrlâc. rlgi3têrc ar. includ.d vÿhich lnrbt. rhr
UPI lo fùnction .. . pâriph.rrl to .n 8.bii mâ,t i

Thi! câ.prcr provider . bâsic dlscription ot fi.
UPI microc put?r rnd it! .yitem interfac!
rugilt r.. Unle$ oth.rwiiê notld rhê d6criprions
in tàir recrion .pply to both !h.874, (with UV
.r.sebl. proq.m &emory) .nd the 8041 (with
f.ctory m.!k progr'mm€d tn moryl. Thê.e tvÿo
d.rice! .É ro rimil.r fi.r th.y cn! tre coîiid.rêd
identical uôd.r lno6t circumstânces. All functioh3
dêicrib?d in thi. chapc. .pdy to both tho 804t

'ld 
8741.

3ÿ3TE
?IAP'{EFAt
II{TEFFÀCE

^ro 
vo

EIPAllSTOia

II{TENFAC! '

Flru.. 2-1, UPl4l Slt{cLE C}ltP MtCROCOiTiPU'ER

E
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FI'NCTIOI{AL DESCRIPT]ON

PIN DESCRIPTION

th! 87tl d 8(Xl .rc p.cksgEd i. ilo.pin Du.l
ln-Linc lDlP) p.cklgf,3. Th. pin contigu.rtion for

both d.vict 13 diown iî FiEu.. 2-2. Fiÿl. 2.3
ilhnlr.t 5ltrc UPI Logic Symbol.

dll
I
E

- "-{

Flrur. 2-2. Pll{ COl{FlcURAllO]{

ThG followano !êcllon n mm.ri.!3lh. Iuncriom ol
a.(,l UPlnll pin. NOTE th.t !€v.r.l pin3 h.v! lwo

Fiiirr. 2-3. LOGIC SYMBOL

oi mo.. tunctiola which .r. d*cribed in ep.r.t
ParagraPàt.

E
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Pio D6criptio[ {Reier Lo Fig\Jte 2-2t

FUNCTlONAL DÊSCNIPI]ON

Slon.l Pln I{o. D.!c?iplion

Do-Dr

Pro Prr

Pm-?zt

12-t9

27 -gr

2t-21

35-3a

to

I

6

0

t

æ

2,3

ll

1

25

Three-ltalê, bidirêctional, OATA BUS aUFFER liner u3êd to i.terlace the UPI ro

.n I bit m.sler system drl. bus.

8.bil, PORT l, qusli-bidirrciionâl l/O line!.

I bir. PORT 2, qu..i.bidkêciional l/O lines.

Th€ lowêr 4 Hts (P2o-P!) rho intertæe direcrty to ûe 8243 l/O expender
device ànd contain addr€ss and date infornâtion durinq FORT 4 7 accers.

ly'O writ! inp'rt wh;ch enrbl€! the mrster CPU to write d.t. and comm.nds to th.
UPI'r OATA AUS BUFFER reghrers.

UO r..d input which enôble3 the mastêr CPU to read data ând stâtu5 words fiom
the DATA BUS BUFFER reshter .nd STATUS register.

Chip select input usêd to relect one UPI out or 3€yerâl connêcted to common dâG
but-

Addre$ input usêd by th. mâiter procêsror to indicâte whethêr bytê Ùen3fêr ii
dâi. lAo=0loI commend (Ao=l l.

lnput pin vrhich crn b€ dkectly tëtêd using condiiion.l br.nch iruln ctio*.

T0 ir .lio uled during PBOM progrômminq and v.riricârion in thê 8741.

lnput rrin whach cen b€ dir.cily ren.d ueiog conditionâl br.nch anitructions.

Tl â,so funcrions as the evenl timer input lunder softw.rè corltiol).

lnwls for â crys6l, L-C or cxtern.l taming signâl to d€iê.minê internal oscillàtor

Oirtpul signôl which æcurs once pêr UPI insùuclion cycle. SYNC can bo usc.t a3 â

rtroi,. for êxiÉm.l circuiùy rnd ir ir aho ured to iynchrmjrê si^qle stêp ooerà-
tio.t.

ExiêrnC acr-crs input which rllowr êmularion and h.ting ol the UPl. EA ii also

urêd in PROM prog.am vlrificrtion.

Mt liilunction fin ur.d !3 th€ proÿâm pul!ê input during PROM prog.aoming.

Durino ly'O axprnder oplrrrion the PROG pin rct3 æ an àddrerr/date strob€ to the
4213.

lnpüt usld to.o3et rtâtur flip'tloDs and to lat lhr prolfôm countêr lo zero.

FE§ET i: etro used durins PROM pros'ârnminq rnd ve'ification.

WE

FE

cs-

10

TI

EA

PROG

FESEî

E
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FUI{CTIONAL DESCRIPTbN

§

vcc

voo

40

26

Sinsl. rt.p i6put (87itl only) us.d iî coniunction with th? SYNC output ro step
lha program throuÔ aaci in3ùuctioî.

+5V powêr rupply pin.

+5V durine norm.l opcr.tion.

Progr.mming iupply pin duiih! PÊOM progr.mming.

Low PowcI .Ùndby pin in ROM v.Biori.

Cir(irit eround pot.nti.l.

E
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FI'I{CTIONAL DESCRIPTION

ARCHITECTURÉ

Th. tollooing i.ctionr p.ovid. r drr.ilcd func'
tionJ d.icription ot thr UPI microcomput.r.
Figù.e 26 illurtr.t . thê lunclion.l blockt t ithin
lhc UPI dovicc.

CPU SECTION

Th! CPU i.crion ol th. 8O4l p!.fo7ms b.sic d.t
manipul.tiona .nd conirola dât flow throughout
dr. aingl. chip compurcr vir th€ inr.m.l &bit d.t
bi.,3. Thc CPU rlction iiclud.t rha followine runc-
tio.l.l blocl3.hown ln Figu6 2.4:

. Arithm.tic Loric Unil (ALU,

. lrritruction Dccodêr

. Fl.ga

Arithmctic Lodc Un (ALUI

Th! ALU L capiblê ol pc.forhing th. tollowing

AOO wirh o. wirhout ê.rry
AND, OR, rnd EXCLUSIvE OÊ
lncr.mut, D€crement
Bit complGrfl€nt
Rot.t6 l.rt or righr
Sw.p
8CO dêcim.l.dlu3t

ln .a lvpicâl @cration dôta ,roltt the acqrmùtator
ia combin.d in tfi! ALU w h d.tâ from rcm.
othêr rourc. on ihe 8(Xl inrêrnâl tûs lsuch .s.
rêgisLr o. .n UO p.rrtl. Ih. result of ,n ALU

lr

ll
a

Flaür.24. UPt BLOCX OlAcRAlrl

E
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FUNCTONAL DESCBIPTr)TI

oF.ration can b. tranrtlrrcd to tha internal bra or
bacl lo thê æûrtnuhtor,

lf tn operâiion 3uch ù m AOO or ROTATE
r.quir.s mor. th.n I bit!, thc CARRY fl.g ir u!.d
.! ! iodicrtor. Liklwii!, during d.cim.l .diGt
üd oth.r BCO op.r.liont th. AUXILIABY
CARRY lleg c.n be 3€t ând .ct.d upon. Th.s.
fl.gs .r. prrt o, ih. Progr.m Sr.tu! Word lP§{l.

lnsi.uction Dccodat

Ou.ing .n iistruction t.tch, rh. ot.rrtion codc
loptodêl portion o, Gâc'h proÿ.m inrtiuction i3

.torld ând d.cod.d by th. inltruction dccod.r.
Th! dccoder çær.t!3 outpuE usld.long with
variou! timing rignala to conlrol tha luætaon3
plrformrd in ih. ALU. Alro, thê in3rruction
d?codar co,rtroli tha sourc. ând d€stination ol
ALU d.L.

Accumuhtor

tha accrirnulrtor ii thâ single mosi importânt
r.girtrr in th! procesror. lt i3 lh. prim.ry 3orrrc.
ol d.t to th. ALU.nd i3 ofilr| th! dctin.tioî tor
r.3ul§ $ w.ll. Oàtâ to ând trom thê l/O Dortt md
mamoTy normally pâ§r€r through tha àccumularor.

PROGRAM MÊMORY

Th! UPI{I h.3 1024 8-bit wordr ot r.sid.nt,
r!àdonly marno.y lor piogram itoraga. Eaô of
thê!. ûtGmôry locetioni ir dkecdy .ddr65.bl. by
. lo-bit program counter. O.p.nding otr rh. ryp!
ot rpplicrtion .nd th. nurnb.r ol proor.m chenge!
roticipatad. two typ!3 of prog.am m.mory ara

.Y.il.bh:

æ41 with mâ3k progrâmmed f,OM M.mory
8741 with.lrctrically prog.âmrrrbh EPROM

th.8O4l .nd 8741 .r.luncdoo.lly id.ntic.l prt!
.nd r.. compl.icly piî comp.tibl.. Th. 8041 h.j
ROM mêmory ryhich i. malk prolr.mm.d to ui.i
rpccilic.iion durln! fibrication.

Th. 8741 is .l.ctricrlly prog..mm.d by th. uiér
urinq the Univcrs.l PROM Progr.mming IUPP)
Moduh. lt cân b..râr.d U3ing ullrrriol€t liqart.nd
I.proÿ.mmld tt.ny timc.

A program memo.y m.p i. illurrrât.d in Figrrr.
2-5. M.mory i3 divid.d inio 256 loc.tion 'p.g?.'
and $rr. locationa âi. ..r.rv.d fo. 3pecial u!!:

toctrlon 0

Follovring r RESET input to th! proc.s3or, th.
n.xi iô3tructioo is.utom.ticaly fetcàed from
loc.tion 0.

Loc.rioo 3

An int rrupl çnerrted by rn lnput Eufflr Full
(lBFl condition {whrn É|G IBF intêrrupt i!.n.
.bl.dl caus.. th. nêxt insl.tction to b. fetchrd
,rom loc.tlon 3.

Loqlion 7

A lih.r ov.rflow intorrupt {yÀcn !n.bl.d, vÿill
oaula tha nêxl inliruction tit b6 Ltchcd from

FI0ÜT.25. PROGRAIT.I MEMORY i,IAP

E
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H/NeRlS
SEMICONDUCTOR
PAODUCTS OIVISION H

1024 x 4
M-6514
CMOS RAM

DECEMDER 1977

Featurcs Pit out

r,owPow€nsraÈDsY.......
(owPowÊn@Eia1roN......
oaraiét€,lror{..,.,... -.
TTL COàIPATIBL€ I 

'UY/OUT?UIcoM or{ oal^ lN/ou1
rHâ.E.STATE OUIPUTS

sl r{oaFo J€oac tlrÙour
,^sT accÊs3 ttflÊ .,.......

. $rlrl^âY IEI.PEiAIUBE l^IrGE

. lnou§rEl^llErl'Ea^lullâAI{GE

. TI PI PACXAG E toi HIGH Oa §l1Y

. Oll CHlt ADOiai§ iCclltEl

0csctiptioo

Th. HM-6514 ir . 1024 r tl nlric CMOS RAM ,.b.ic.t d stins df
âligoed !ilicon g.1. rechrElôgy- Th. devicê ulili..3 ,yôchronout cncuitry
ro .cnieve high p.rlorm.nc..nd lo{ pow.r op.rrrion.

Oh chip larch.s âr. prorid.d lor lh. .ddr.33s .llding .ificilnl int.r-
fa.i.g with Dic,oproc*tor iÿnêm1 th. dâr. outArr c.n b. lo.cèd to
. hrgh imoed.né n.rê ld o* in.rp.oded meno,y tYnênl.

Th. HM-6514 it. fully ,r.tic Eall rôd h.y b. m.inÉi^.d in ..Y 3t.t.
lor .n ind.linit p.rioé ol tim!. O.u r.t..\lioo rupply volt.g..nd rupply
cù .nr .,. gu.,.nrêêd o!.r l.mp...tur..

i

lojic Sfnbol

co,v,ah, O !.,,r c*È",",o. r077

E
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S pec ilicat iois H M - 6 5, 4 - 2 / H M -6 5 I 4-g

ELECTRICAL CHARACTERISTICS

o.c.

o.r. ..Frb s{Fh c!!d
o.ù .n6n6 n4|ÿ v.h.t

ô
@
o
o
(0

o
(D

(D

o
o
(0
@
o
@
@
o
@
@
o
@

NoTrS I 
^rr'iv'.,irtrr'lrirwi'!ud,li' 

r nn.m hD,rl ÿôr,.rim t rovrl
:/ (,iùt,,,nqsq! ÿ(r$'d,,(r ry8.ir(,ttrn' Lnr^/Mrr,

lu,n..irrqtr j 
^n 

hn'{ n$,,

E

ABSOLUTE MAXIMUM RATINGS OPERATING BANGE

Op.ràrrng Supply Volrage
Milirarÿ (-2)
l.dusr.iar G9l

Op.raring T.mp€rarùr€
Mirrrâry i-21
Indun,iat fg)

SùpDIy Vôlrage - vCC
lnour or Outpur voltaqê applied

18.0V

GND.O,3V
ro vcc r0.3v

-65oC ro +150oC

4.75 V ro 5.25V

-55oC to +l25oC
-4OoC ro +85oC

).2,24 AI]CDT t CII JK L MNOP QII S TU VWX Y /



ABSOLUTE MAXIMUM

Suppry Volragê - VCC

RATINGS OPERATING RANGE

Op.r.rin! Sùpply Volt.g.
Comm..ci.l

Opêr.tin9 T.mpèr.tu,!
Comm..ci.l

lâpor d Ourpur VoltâgÊ Àpoliêd

+8.0v

GNO -0.3V
$ vcc +0.3v

-65ôC ro +l50oC

4.75V ro 5.25v

@C to +75oC

S pc ci lic ot io o s ll Ll -6 5, 1 -5

ELECTRICAL CHARACTERISTICS

D.C.

|d]6!9lrd{o,û

2t

a

ttùE..8âe.}ù-ri

*'nÉ..tâds.@I*
o!@o.ùvrd b*nrtû

(0
(0

o
(0

@

o
o
o
(0

o
o
(o

o
{0
o
@
o
o
o
ô

À.c.

ÀOlfS: l. Alr!lù';dr Èn0rl rt,rin krr..,5rlr'r !rrortrhrl0 n,lo.nDiim ,x utitr',roi,
2. OÊerrùns Slpory C{trsr oCCOP) ù !,oDo tion 

'r 
ro OE rltit F r.emÿ Er.hpl.: rÿpic.llCcOP - 6fiA/MH..

I {:{E'r.dr sulir rn prniûül nor tOO: 'ddl.rn,,où ltrrSE-TrALt :onsj Ostp...- r lTlLûred6OpF: 
^rkimimm.rrd.! 

X vCC.

E
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Read Cfclc

th. rddrcs into,mnio. k l.tch.d iô rh. oô .hip .!gûr.r3
on üe lalling .d9! o, E lT . 0). Minimum .ddês æruo
.nd hold rim. r.qoi..d.n$ murr b. m.r. Alr.r rh. ,.qun-
êd hold rim! th. .ddr.i..r m.ÿ ô.ô9. tr.r. wirhour
.lreding d.vice op.râriôn. Ouring tim. {1- 1i rhe outruri
b..om..nâbl.d but d.tr ir noi vrlid uniil riDe lT - 21.

'W 
mqn r.m.in hisà_rhrouôout rh. r.ld cych. Afr., rh.

rht. h.r b..n ru.d E m.ÿ r.ùrn h,sh {T- 3). Thi3wll
lorc! ihê outpùt bufl.[ inro . hiô ihF.d.nc. ûod.
.r timê (T . 41. Th€ memo,y ii .o* r..dy fo. th. ncl(t

Wtite Cycle

tauTlr TAaLa

Th. wrire .ycle n in('.red on tne l.ll,.9 €dge ol E'û . O),
ùl' ,h lqrclrs rhc /l.lrrsi rûldhrr,or' nr on ch'o r.g6rar.
ll r rl[.ni:rlùrl ûrtc r:yrlc ir k, Il rrrlù'nn1l rrxl tlr or.l
lnr!5 rro '(n ro rf.om. .rx,w! IEtwL rnil 'lwHEH \Rt t,
otr Und(, li§c cold'tionr MLDV D o'tr,1(c»r,v.rnl
nr|ùn .I'ri m.'ÿ li.notùr,l it nry.oûv'xnon tinr n! krlll as

TOVWH it 3tilr mel. It TELIVL h nor het then rl! otrro ù
m.ÿ becom. enJtled mômcnrrnly .e, rh. tÉs,nnnro ot
rln cyd,i'nlnrnrnrlr rrr lll l()7,r'tr^l ù'Nr l|,ntr
lhc irrrr,t dJt. § JDI|xrl (lWtOZ . IWLOVI. Strn'l'r'ry.

'l MrllEH 6 »ot ù*r th!, o,'tptrt5 n'ry rxrJl,l'! l,nrlv n'r,

E
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ahe ùrile ope.ar,oô ii rerminarsd by th. rlr§l ririn§.dge oI
!! (T = 2l or E (I = 3). Arr€r rhe m'nmuh rêquired €
hish rrme (TEBEL) ltu nexl cvcle fray brgin ll r i€aer
or coniecur'vr *r'lr (ÿclca a'e lô lP perlo,mcd. lheE I'r.e

hav b€ held lor u.nl all d4ned lô.âriôn! have beên
wrilten, ln rhi. care, dala lelup and hord rime5 musr LE
r.lêr.nced ro the ri5ingedgt ol E

Read Modily Write CFle

It rh. pùl* widû olW ir r.l.tiv.ly ihon iô r.l.rion ro rh.r
o, € . cofrbiô.iion r..d-ÿrir. cyclc may ô. pè.roih.d. lt
W r.mâini high lor rh€ lni p.rr o, üê cyct., th. ourpuii
will bèconê .ctir. du,i.g time IT. l). Dat. olr rill b.
vel'd durinE tiÉ. {T - 2}. Afrer rh. dal. ar ,ead. lV cln go
low Alre, minumum TW|WH, W m.y..rùh high. Th.

inro,n.iion iu5r rri €. h.y now oe reoo or È nay rerurn
high, diÉbling rh. ou1pur bùlf.B .^d prepa,i.! rh€ d€vic.
lor rhe ô€xt cycle. 

^ny 
ôumô€. o. 3êque.e ot ..âd-

Fil. op.r.iioni h.y b. pe.rormed whilê E ir low p.ovidrng
.ll rihiô! ,.qun.ô.nù .r. mer,

lÀ rh. .ôon ÔEriprio.r û. numb.tr ih c.r.^rà..n n - .l E{.r !o rh..È.riÉ riîr^! dirr.û.
ft. .u6b.a .'. r@r..t 6n ù. nh. ..r.r.ft. riô. b.r* .*à d'llr.n. Th. nh'ns d'.gr.Br rhe.

2tl4 Conpatibilitr

.iN\ r7Z
211a - flæun6 rh. add..$ ro R.hàrô v.rid

lh,ôuahôur rh? Cycr.

651{ - Â.qutr.r.V.r'd 
^dd,.!r 

rd oniÿ | smôrr
Ponion or ih. Cyd., b!r R.qud.r E (
F.lrro rniriâr Each Cvcr.

E
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0.11c tl Srcku p Ap plicrtio ot

Thè Hli-6514 ir 6p.cially w.ll 3uiièd ,or ùs i. brn..y hækùp ry3r.m!, O.ra rà.ntion 3upply volt.ge .nd 3upply
.! trenl âre gu3r.n teêd ov.r th! lull r.mper.rur. r!ng..

When d.signiûg rh. b.ctup.yiem, rhê,ollowing rugg.ition! 3hould b. co.3ider.d:

l.l Ar RAM vCC dropi, rh. inpur logic.l on. ÿolrâ9.r 3àoqld tollow.o $ nol ro.rc..d VCC +0.3- lri,
iugg$led ro u* CMOS driÿer, oDer.ring ar CMOSVCC, rùch.i lh€ H0-6595, HD-6432, and B0-6433.
Anorher.pp,o.ch ir rhe ore ol opcn colLctor or open drain bofl.E plrl.d up ro CMOS VCC.

2.) Ê du5r be h.ld hish .l CMOS vCC. E, .ddrês3 ..d datô inpùt! rhould b. held.r cithe. GNO or CMOS
vCC to dinimi2. pow.r di3rip.lioô.

3.) Wh.n !ritang from rhê b.nery b..*up mode, VCC rhôuld..mp wirhout rin! or dùco.tinuiti6.

a.l Th. RAM cân b.gin op.,.îion one TEHEL.It!r VCC..æh.i th. mi.i6!m op.r.ri.g 6k 9.14.5 or 4.75

A v.ry .iùol. b.tr.rÿ b..*up 3yn m ir rhown in Fi!ùE '1. wh.n rylt.m poË. ir.vtil.bl.. diod. ol ir lo.e.rd
bi.r.d .nd $pplili cùrranl ro rh. CMOS dêvic.s, UIron lo$ oi ryir.m pow.r, dioê Ol it rcv.ô. bi.r.'J.nd only
CMOS devic.e .rc coneuming b.t&ry powÉ.. A dir.dv.nt.g. lo thir m.lhod ir th.r CMoS VCC ir on. diodê drop,
.7v. b.loe TTL VCC. Th.r. it . po$ibiriry rh:t . TTL osiput 3ign.l cdrld rB! high.l th.ô CMOS VCC.nd cr,3r
poitibl. lârct Fobl.m.. Thi3 po3ribiliry c|n b. .dJcêd by iôcorpo..lihq . ty(.m timilû tô ù.1$dn iô Fipr.
2. Orhêr.lr.r..ti@! i.êlu.h u3i.g. lelm.nuin diôd. yieldin!. VF È.2V or.ddin! diod. D2 in rh. TTL iugply
ônd r.i.iôg VCC to âc.ounr tor the dror,. A PNP rr.n3i3ror ir tu!6riùt.d for $. diod! in Figlr.2. Th! $tur.rion
d,op o, rh. r.n.ino,, 0.2V. ir l..r than rh. O.7V drop ol th. diod. giÿing mor. mngin rg.inn l.tch-up, A poÈr
l.'l olrpur lisn.l ir .v.il.u. ro dû.b|. rh. B/w cncuirry. Op.o coll.cior TTL with puluÈ ro CMOS VCC or LS
typ. TTL rhoutd b. ur.d .t h.mory drirc6- fnir wilr inrur. $.1 û. CMOS i.pu$.r! ôor rlosling duriôg thê
backùp pefiod- Wàên iyiem Dowlr ir r.rror.d, ope,.tion continu.i $ nôrmâl .nd rhe NI-CAD bârt.ry pâ.k ii
rickle chrg.d th.ough FC.

ftcrrÂE 2

E
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Sf n bols rnd Abbtcvirtio,rs

Thi d.r. lheer ùriliz.r . nlw l.r ol jpêcifiÉrion nomencl.roi.. ThL n w lormar ii ân IEEE r.d JEOEC.ûpponêd 3tand.rd
lor !.ûicondùcror memories. lr ir intcnded to claniy rh. rymbols, .bbrevi.raonr.nd dèliôirioB, .nd ro m.te âll ôemorÿ
dàra rheers conrirrenr. W. b.li.v. thrl, once.cclim.r€d, you willlind Ùi3tr..dardizéd lo.m.l.a3Y lo read.ôd uiè.

ELECTRICAL PANAMETEA AABiEVIATIONS

AIr .bbrÊviarion! ur. oppêr c.* l.nêrt with no 3ùb*ripli,
Thè rôiriâl iyDbot ir o.! of thsc lour ch.r.cl.6:

V {Voh.g.,
I lcud.nr)
P lP .rl
C lc.p.ciunc.)

Th. i.cond l.lt.. 3p.cili.r inpu (ll or oirrput lol,.nd rà.
ih rd r.tt.r indi€.rêt rhe high lH), lo{ lL) or olt {Zl rr.r.
ot rà. pin durino mêrur.mènl3. €r.mpl4;

VIL - lnptir Lôw Voh.g.
lO2- Ouiput L..k.gê Curr.ol

TIMING PANAMETEB ÀBAREVIAlIONS

All t di.g .bbr€vi.rioni ui. rrpp.r c.t. ch...clert wiû no
iubscrior3. Th. i.iriâl ch3.3de, it âlw.yr Ï.f,d tr lollowêd
bÿ loùr d.ioiptoc, Th.i. êh.râct rt lpê.ity tto iignâl
poin$ .(.ng€d in . "lroo-ro" lqu€nc. rhrt &li^. .
rimiôg in1erv.l. Th. rwo d.rcripto.! lor ..ch iion.l point
laEcly the .rgn.l n..nè .nd lh.3i9n.l tr.n5itioB. Thur

TXXXX

S:gnâr n.m. t om wh'ch int ,,., ,, -'-. I I I I
l,.nrition ddêcrion lor li.tr 3i9n.l -.----J | |

Siqnrl n.n. ro which i.t 
'v.l 

n d.lin.d 

-

Tr:ftilion diÉction lôr 3lcond 3i9n.l 
-

Sign.lO.linitiôôr:

^ 
- Addr.3i

D. Drr. rn
O- O.ta Our
W. wril. €n.bl.
E . Chip En.ble
S. Chip S.lect
G - Oùtpul E..U.

Tr..rniôn O.liôirio^3:

H - Tr.Birion ro High
L - Tr.n!ition lo low
V-Tr.r3irionrcV.lid
X - Trônllion to lnvalid or Ooô r Car.
Z = Tr.nsirion ro Oll {H,gh lm}Édênel

Th. .r.mpl. $owr l{rir. pol* r.tup rim. d.lin.d ü
TWLEH-Tim. lrom W,il. !n.bl. Low lo ctap Eô.blë High.

lIMII{G LIMIT§

Th. ùbl. ol lirnirE v.lü3 thowr .ith.r . ml^imum o. .
h.limum limit fo, ..ch p.r.m.r.r. lnFEt..quir.m.ntt
x. roâcifiêd lrom ù. .tl.rn.l w3t m mini ot vi.w,
thùt. .dû.§ r.l4D rim. 13 rhoen â . minimum i,m
th. 3y3t.m murt tupply rt L.'l th.t much tim. l.v.n
ôouth mo.r dêvicrr ôôot.rqùiru ir). O. rhê oû.r h.nd,
..epoft!3 froh th! memorÿ |l. 3p.cifald lrom ûe device

Poinl of yi.*. Thu3. lh. ..æ$ rim. ir ihow. âs â mârr-
tum rinc. Ù. d.ric. æv.r provid.r d.l. l.irr ih.n rh.t

WAVEFORMS

€xAMPLEI

ENABIE E

EI^BTE F

wavlFoma ||çt 1

l.usT aE wlll SE
vÂUo valro

CHANGE WI!( CHANGE
fiOM H TO L fiOM H IO L

C}IANGT WILI. CHANGE
FiO (10H fBOMLTOH

OOT'T CARE:

?Eâ'II11ÊD
CHANGING

Htcx
IMPEOÂNCE

E
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Pachagiry
t8 LEAO CEaAMTC O.r.P l8IEAD EPOXY D.I.P

t.
2.

Alldim.ntioB i. inch6; hillid.l.r... ûom in p.rcnrhlsB.
All dim.nrion3 !OlO {!0.25ôm) udff où!üi.!.ùoM.

Ct.mpl.:

otdctiog l,tlotîr.rior

HMr-6514-9

,,o'"o u*o"1;J J* L,.^,,"-/rEMp. aaNcE

ÏEI'PERATUAE 
'ANGE

PACXAG€

INOUSlRIAL COMMENCIAL

-9 -5

9- YES t{o NO

c€RorP l- YES YES YES

€POXY NO YES YES

NOTTCE: H.t.it S.îiicoi.tlcôt', producr, a. âlcl bf rbætiqnon dtly. H.r.it ÿnicotLLtcto. nüy.t
th. .i,ht ro ntk. chû,cs iD circuil .Ei9n ar. o. 9æiliê.aioat aa uly aiû. tithout Doaic.. Actordingly.
rh. E.&t i. c.utioD.d tqùily ah.t d.t lr..È .n c./i..ot blon Clæiàg oft,.E

Salcs 0lliccs
lt!r.o^orolrfi r0r0 lr,ft ,a

H/AIRR!S
SEi/lICONDUCTOB
PFOOLICÎ§ OtVtSTON

E
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OESCRIPTION
Ihe TDA1060 is a monolilhic rnlegrai€d

c,rcLlrt rnlended ,or the control ol switched
-oOe powersuppl,es lt rncorporâles a ll the
.ontrol and prolection tunciions likely lo be
reourred in switched mode power supplies
tor grolessional equipmenl.

FEATURES
. sl.blll..d Po*.. lupPly
. TGnpcaalurc compcnillêd Yollaga rclat-

. Sawloolh ganeaatoa

. Pul.ê widih tnoduLtoT

. Rêmot. Ota/OFF .wilchlng

. Cur.cnl llmillng

. Low tuPPlÿ ÿoltlg. prolaClion

. loop t.ult p.ol.cllon

. Oêmagnetlzallon/orer yollagê prolêc-
llon

. .rimu6 dutÿ cÿcla adjurhanl

. Eri.rnal lyôchronlrrllon lnPut

FUNCTIONAL DESCRIPTION
A. Stabllized Powet Supply

The crrcuil can be tad either by acurrent
sou.cê re.g. conîêctod to the hrgh volt-
age input of the SMPS via a seraes resis-
lor), or a vollage source (e.9. a 12vbat-
tery,. When led ,rom â 12V supply the
mâximum currenl con§umplron is 10m4,

The stabilazed voltâge is typacellyS.4V
and is available on pin 2 for supplying
êxternal circuilry. up to smA can be
drawn lrom this supply vrhereupon tho
lolal lC current consumption increa§a§
by lhe same amount. Thrs stâbili:ed
supply is protected agajnst shorl c,r-
cuits.

B. Relerencê Vollage Sourca
the refercnce vollage lor th€ SMPS ag

rôcorporated in lhe lc. The lemperelure
!labalaty of this reference i8:100ppm/"C
mâximum,

C. Sâwtoolh Gêneretor ând Fêèd
Forryârd
The kequency olthesawtoolh gênerslor
rs sêt by an external rosi§tor rprn 7r ând a
câpâcitor (pin 8). Th€ lrequency can be
determined wath the aid of Figure 3. lt
may be set betweên 50Hz and 100KHz
and is virtually independânl of supply
voltagO.

The upp6r ând lower lêv6ls ol the saw-
tooth are tixêd by an internal resistor
di!ider. Since the§e resistor§ form a
brdge configuralion wrth lhe external
voltage djvader lorlhe ô-max setling; the
eccuracy ol the à-max seltrno is deteÊ

mrned by resistor mâlching rather than
by absolute values.

Ounng lhe llyback of the sâwtoolh the
oulput pulse is inhibited. This acts as an
internal duly cycle limiter. Since the
llyback trme is 115 ,wrth lnF capacriy,.
lhe maximum duty cycle is lirfiited to 95%
al50KHz.

The lrequency of the sawtooth can be
synchronized via the TTL-compalible
rnpul on pin 9. The Synchaonr?rnq fre-
quency must be lower than lheoscillator
tree running lrequency. When the rnput
on pin 9 rs Lowlhe sawloolh generalor is

3lopped. starting a9âin wheô the inpul
goes High- For free-running operatron
pin I rs lell c,issconnected.

Feed lorward can be provided vra p,n l6
s/hrcF tas tho eliect ol verying the sup-
ply voltage ol ihe sawlooth gene.alor
wrl\ re3pect to the stàbilized vo,tege.
lryhen the voltâge on pin 16 incrêased the
upper level of lhe sawloolh is elso rn-
cfeased. Sance neither the 6-max voltâge
lever nor lhe lêodbâck vollege erê rnllu-
enced by lh€ reed lorwardi the duty cycle
reducês. This isa lineârfunctlon and cân
theretore compensale for§upply vollâge
varlalions. It feed lo.ward is not required
pin 16 §hould be connêcted to pin 12.

D. Fêedback Amplltler
the ditlerence bêtvÿeen lhe teeclback
volage ,prn 3, eld the rnlernel relerence
voltage ls amplified in an operatronal
amplifier. The oulput signal is compared
w(h the sawtooth which has an ampli
rude ol lypically 4.5V (withoul leed tor-

The gain can b€ conkolled by e leedbeck
circult lrom the op. emp. output (pin 4).
To avord rnstabilrty â capacitorshould bê
connectêd âcross the op amp (i.e. be-
te/een pins 3 and 4,

E. F.motê ON/OFF
R€mole svritching can be providec,
through th€ TTl-compatible input on
prô 10. When this input rg Lo\N the Circuit
rs swrtched olf. with the input High the
crrcuit switches on viâ lhê slow stert
procedure.

F, CurrGnt Llmlte,
The currènl limiter comprises lwo com-
pâralor3 wilh trip-on levêls ot480mV end
60OmV respectavoly. When the voltâge
on lhe current sênse inpul (pin 11)ex-
ceeds 480mV, the output pulse rs immê-
dralely cut off, slaning again at lhe next
penod It lhe voltâge exceed3 60OmV, lhe
oulput pulsê is inhibited c,uring a cerlain

Tt PACKAGE

TOA1060-N

PIN CO'{FIGURATION

"dead lime , during which theslow starl
capâcitor is unloaded. Altêr thas ihe ciÊ
cuit starts aga,n wrth slow start.

G.Low Supply Volltg€ Prolectlon
When the supply voltege is too low (less

than Vz +0-2V)the circuit isautomaticaÈ
ly switchêd olf. Starting takes place
âgain via the §low slart as soon as the
§upply voltege exceêds this thaeshold
vaiue.

H. Feedback Loop Fsull Prolecllon
lf the feedback loop i3 opên, the leed-
back input rpin 3) is pulled high by an
internâl currenl source making the cluly
cycle zero. lf the reedback loop is short-
circuited, or if the leedback voltagedoes
not excêêd 600mV, lhe ô-max Pin is
connecled to the lower levelol lhe saw-
iooth by a 1kO resi§tor. Thr§ c6uses a

lorer 6-max voltage es degcflbed rn lhe
maximum duty cycla aôd slow start sec-
tion.

l. Output
th6 output circurt comprises a letch anc,
an output kansistor. Bolh colleclor anc,
emitter ot lhe oulput trensi§tor are âveil-
able on pans 15 ând 14 resDêclively. Th6
collector is internally connectêd lo lhe
3upply voltage ol thô int€grated circuit
by â clamping c,iode to limil thê output
voltage in the cese of a leult rn the exter-
nai drivê circuit ot thôswilching trânsis-
lor.

J, Demagnetlrrllon/OYêtrollage
The demegnetisetion/overvoltage input
(prn 13) inhrbrts the output when tne
voltage at lhis pin exceeds lhe trip-on
lêvel ot 600mV. the combined funclion
can be rêalized by â zenerdiodêlrom lh€
oulput voltage ol th6 sMPs io lhis pin
(e.9. a 5.6 zener in a5V supply) and the
demagnetisalion sensor conn€ctêd also
directly to lhis poini-

E
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X. Mârimum Duly Cyclê rnd Stow
Start
the voltage on piî 6 (6-mex selljngl
delermrnes the marrmum oulpul duty
ratio. As expleined in sêction C the ô-
max setting accuracy is very good since
the voltage at this pin is divided by a
re§istive divider froh tho Va voltage.

ln lh6 event o, a looplault the ô-max pin
is connected via sn internel 1kO resistor
to lhe lowerlimitorthê sawtooth vottage.
Thus the &mâx value is decrêasec, to a
level determined by thê impedance of
the àmax resastive d ivider to the internet
lkn.

The capacrtor connected to the 6-mex prn.
togetherwrth the impêdâôce ol the resistive
divrder, detêrmrnes the tme constant lor tàê
3low starl. For remote ON/OFF or when the
Current sensin9 voltagê exceecls 6O0mV, the
value of thê câpacitor detêrmines thê dêâd
tlme of the slow stan procadure.

L. ilodulatlon tnpul
Pin 5 givqs ân input to th€ pulse width
modulator which may be usêr, lor cur-
rent mode ragulâtion. The duty cycte
reduces when the vottage at thrs potnt
dêcreâsês.

BLOCK DIAGRAI'

ABSOLUTE MAXIMUM RATINGS

PARATIElÊR
RÀ1II{G

UNIT
lrilô ii.r

Vcc Supply voltag€
lcc Supply current

Output cuûênt
Voltâges at the pins
with rospect lo pin t2

Feed lorwgrd (pin 16)
Outpul ômitt€r (pin 14,
Oulput collector rpin 15)
All othor inputs

Storag€ tompêrâturo
Operating lsmperaturc

-0.5
0
0

0
0
0
0

-25
-25

18
30
40

5

+125
165

.c

E
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PARA ETER ïESI CONDrïtONS
lDl't060

ut{tï
Lln 1ÿP Iar

-vl 
lnpul vollages

Pin 1

Pin 1

V2 Pin 2

Currênl FEO h =10rnA
Current FED lr = 30mA

20
m
7.4

21

25
8.4

23
30
9.0

-tvy'iomp. Vz drift -1.3 r.3 mV/'C

Pin t0 Rêmoie oN/oFF2
Pin 10 Remole ON/OFF2

Circuit ON
Circùil OFF

2
0

Vz
0.8

Pin 11 lnhibit
Pin l1 Start

Single pulse inhrbit.
Shutdown/slow start

0.76
470

0.8
600

0.84
720

Vr I (Stârtl

Pin 3 Fêedb.ck loop proleclion Trip on 470 600 700

Pin 14 Maximum emitter voltago
Pin 14-15 Saturalion voltage lis = 40mA 400

Pin 13 Ovêr vollage inpul4 Trip on level 470 600 7N

Pin 6 ô-max voltage level Oritv cvclê = 50% (15-50kH2) 0.38V2 O.4V2 O-42V2

Pin 9 Synchronizâlaon input
Pirl 9 Synchronization inpul

Sawtooth slopped
Sawtooth running

0
2

0.8

_leer 
Rêlergncevoltâge 3.42 3.72 4.CB

IVâEF 1smp6tâlurecoefficient
ot rêference voltêgô
Lowêr sawtooth level
UPær saÿlooth levêl

-100

l.l

1q, ppm/"C

Supply voltage protection
Supply volt.gê protêction
T€inperaturs coelf ici6nt

Trip-on level vz+.2
-6.5

Vz+1.7
mv/.c

ltN lnput curgntg
Pin 1 St pply current
Pin 2 Maximum âllowable external

current dÉin

Voltage FEO 10
5

Pin 3 lnput currênt
Pin 10 Sink cufiênt2

-.10
-so

Pin 11 lnpul current
Pin 15 Available output currenl

Vr1 = 2S0mV
&

12

,,n ,nPul curreîts
Pin 13 lnput current'
Pin 6 lnpul currqnt
Pin '10 lnpui ourrent

V13 = 250mV r0
20
5

Pin 9 Sink cùrênt
Pin 5 lnpul current

-90
-40

F Sawloolh ræigtor valua
R Ampliliêr r€siltor valuê

10
100

40 kI)
TI:

Avo[ Ampliliêr opên loop gain
lnlornal duty cycl6 limiting

aFmax sotling

Poriod time Trs
c=lnF

0

60
11-11/i
11-1Vr

dB

TDA1O6O.N

OC ELECTRICAL CHARACÎERISTICS T^ = 25.C Vs = l2V (VPr unl6s3 otherwi3ê spocilied.r.2.a...5

rh.6mora ON/QFF B nôr.ctiv. wh.n lhr. pin,t.ot connæi.d.
Th. ry..hro6r2.rro. i..ot r.riÉ wh.n th,. prn it nol conn.cl.d
Th. d.6.an.r'er'o./osdô1r.9. prorælro. r! .clis r6.n ln'. p'^ r. rol con...i.d
Th.curùr hmir..,r.criva wh.ô rh'. p'. r! 

^ol 
@nmcr.d

^ll 
vort ga. *rth ,6pæt ro pin e.
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AC ELECTRICAL C}IARACÎERISIICS

TYPICAL PERFORi'ANCE
CHARACTERISTICS

TYPICAL APPLICATION

E

PAR^illElEN 10 Fnotl 1E§1 CONDtTtO]{3
TOA1060

UNIlTh lfp Xar
To Delay timo O!rlput Pin l1 25% overd.ive. /OmA

oulPUt currenl
O,E tS

F Sawtooth ,Équency rangê Fi9ur6 3 0.05 r00 kH.
lFl.lv Frequêncy dritl with lupply 8s Vl6 < V+ 2.3

SAWÎOOlH FR€OUENCY
as A FUNCIIOi{ OF C

j.o

9o

\

\

§
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