
Manuel technique

O

. Le présent manuel technique s ' adresse aux spécia-
listes qui souhaitent obtenir le maximum d ' infor-
mations techniques sur le micro-ordinateur GOUPIL 2
tant au niveau du matériel que du logiciel de base
pour la version de base ou les versions évolu ées.

O

. A ce niveau , la politique de SMT est de pratiquer
l ' ouverture la plus large et de faire profiter son
réseau de distributeurs et ses clients de toute
l ' information technique souhaitée .

U Attention ! En dehors des listings,ce document a été rédigé
selon la convention française pour les programmes
informatiques :

0 signifie la lettre 0
0 signifie le chiffre zéro

Cela peut être l ' inverse dans d ' autres documents ,
sur d ' autres micro-ordinateurs ou sur l ' écran de
votre GOUPIL 2 .
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- LA GEOGRAPHIE DE LA MEMOIRE ET DES ENTREES-SORTIES -
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I.'lManuel technique

VERSION DE BASE VERSION 16 x 64

FFFFFFFF
EPROM

3 K OCTETS
MONITEUR

EPROM
3 K OCTETS
MONITEUR

E400 E400
EPROM

2 K OCTETS
K7/MODEM

EPROM
2 K OCTETS
K7/MODEM

ECOO ECOO
ENTREES/SORTIES ENTREES/SORTIES

E800 E800
RAM RAM

1 K OCTETS
MONITEUR

1 K OCTETS
MONITEUR

E400 E400

57 K
BOOO

REPROM
12 K OCTETS

BASIC

de

RAM
J8000

RAM
(option)

16 K OCTETS
4000

RAM
16 K OCTETS

0 0

SMI
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VERSION 24 x 80

FFFF
EPROM

3 K OCTETS
MONITEUR

E400
RAM Vidéo

24 x 80
ECOO

ENTREES/SORTIES
E800

RAM
1 K OCTETS

MONITEUR
E400

57 K

de

RAM

0

S HT



Manuel technique
1.3LES ENTREES/SORTIES

EBFF Validation mémoires
EBF8

EB30
Option disque

8" ou 5"
double densité

1795
EB20

DMA
EBOO

Cartes graphiques
512 x 256 couleur N et B Option

EAFO
OptionCarte vidéotex

EAEO
Transcodage carte

graphique 512 x 256
couleur

Option

3EACO
OptionIEEE 488

EA80
OptionDisque dur 5"

EA40

E920
BSC 2780E910

E900
Disque 5" 1791 Option disque 5"

simple densitéE8F0
Disque 5" sélection

E8E0
6 séries V 24 option

6 séries V24 option

Option

Multiconsultation 2
E8D0

Multiconsultation 1
E8C0

Disque dur cynthia
E8B0

E8A0

E890
Option

Option 24 x 80

K7/M0DEM/MUSIQUE

Série V 24 (option)

Sortie parall èle et clavier

Clavier 2

Flottant câbl é
E880

GF 6845 du 24 x 80
E870

GE VIA
E860

GD 6551
E850

GC VIA
E840

GB 8279
E830

GA 8279 Clavier 1
E820

VIA Ecran 16 x 64
E810

ACIA CPU SérieV 24
E800 S H TGraphique 256 x 256

8 couleursE7F8
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I I .1

1

Le fond de panier , dans la version de base , fourni t 12 emplacements
dont 9 sont équipés de connecteurs :

4 connecteurs sont ut i l isés en version de base pour les car tes
suivantes :
- Carte CPU
- Carte E/S- Carte Mémoire- Carte Modem

Données
A.

OPIN PINface Bface A face Bface A

D6 NMI171

2 Hait/D718

A1-RS1AO-RSO19MRDY3 BA

A3-RS3A2-RS212 V 20- 12 V4

A5A421+ 12 V+ 12 VAlimentat ions 5

Adresses5 V6 5 V A7A622

VCCVCC7 A9A823

OVCC8 VCC Ail24 A10

A13Al 2250V0V9

A15A14260VOV10

GA/27RD/DO11

GC /GB/28DI WD/12

D2 VMA/13 GE/GD/29

IRQ/GF/300214 D3

R/ W RESET/GUC/D415 31

D516

V
Données

SCHEMA DE BROCHAGE D ' U N CONNECTEUR
SMT
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O
Signification des codes précédents :

+ 5VVCC

OV masse

RD/ lecture

écritureWD/

valid memory address

horloge système (1 MHz)

1 : lecture ; 0 : écriture

VMA/

$ 2

R/W/

BA bus available

NMI/ non masquable interrupt

arrêt du microprocesseur

signaux de décodage d ' adresse

décodage des adresses E000 à EFFF

initialisation du système

interrupt request

HALT/

GA/ à GF/

GUC/

RESET/

IRQ/

\

x Les signaux dont le nom est suivi du / sont actifs à l ' ét a t zéro.
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TABLE DE CODIFICATION ASCII

ASCII
( HEX ) ou CONTR.CAR ASCII CAR

(HEX ) ou CONTR.
ASCII
( HEX) ou CONTR.CAR ASCII

( HEX) ou CONTR.CAR

M@roo NUL 20 SP 40 60
01 S0H 21 i« 41 A 61 a
02 STX 22 42 B 62 b
03 ETX 23 43 C 63 c
04 $E0T 24 44 D 64 d
05 ENQ 25 % 45 E 65 e
06 ACK 26 46& F 66 f
07 BEL 27 47 G 67 0
08 (BS 28 48 H 68 h
09 HT 29 ) 49 I 69 «

1
OA LF 2A 4A J 6A* J
OB VT 2B 4B K 6B k+
oc FF 2C 4C L 6C 1
OD CR 2D 4D M 6D m
OE S0 2E 4E N 6E n
OF SI 2F / 4F l 6F o
10 DLE 30 0 50 P 70 P
11 DC1( X.0N)

DC2( TAPE)
DC3( X .0FF)

31 1 51 Q 71 q
12 32 2 52 R 72 r
13 33 3 53 S 73 s

DC414 34 4 54 T 74 t
15 NAK 35 5 55 U 75 u
16 SYN 36 6 56 V 76 v
17 ETB 37 7 57 W 77 w

CAN18 38 8 58 X 78 x
19 EM 39 9 59 Y 79 y
IA SUB 3A 5A Z 7A

é K > **û ( ! ) **
ê (J)/*

IB £3B 5BESC 7B
IC FS 3C 5C \ 7C<
1D GS J3D 5D 7D
1E RS' 3E 5E 7E>
1F US 3F “ (4-)?« 5F 7F DEL

* autres graphismes normalisés

** graphismes standards dans le cas des minuscules
accentuées qui ne sont pas normalisées.
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- SYNOPTIQUES DES CARTES ET COMMENTAIRES TECHNIQUES :

P 11) Généralités
2) Présentation de la carte CPU
3) Présentation des contrôleurs clavier, E/S, EPROMS
4) Présentation de la carte mémoire statique
5 ) Présentation de la carte Modem
6 ) Présentation de l ' alimentation
7) Présentation de la carte graphique couleur
8) Présentation de la carte mémoire dynamique
9 ) Présentation de la carte 24 x 80

P 4
P 8
P 17
p 19
P 21
p 24
p 30bis
p 31

INDEX DES SYNOPTIQUES :

- Synoptique général de GOUPIL
- Synoptiques de la carte CRT-CPU
- Synoptique de la carte E/S
- Position des plots programmables D et E
- Schémas des plots programmables D et E
- Synoptique de la carte mémoire G1 version 1
- Position du plot programmable F
- Schéma du plot programmable F
- Synoptique de la carte modem - K7 i
- Synoptique de l 'alimentation
- Schéma de l ' interface imprimante parall èle
- Brochage des connecteurs de GOUPIL ( fiche 25 points)

P 3
P 6
P 9
p 10
P H
p 18
P 12
p 13
P 21
P 22
p 16
p 15bis

S M T



Manuel technique IV.1

I) GENERALITES

1 - Architecture du système
L' architecture du système est l iée à 2 impératifs

techniques :
- Possibilité d ' extension
- Maintenance

A - Structure_ interne
On trouve dans GOUPIL une "carte BUS" qui permet la

connexion des cartes entre elles.
Sur cette carte sont regroupés, les tensions d' alimen-tation, les signaux du bus de données, les signaux du bus d ' adresses,ainsi que les signaux du bus de commandes.
Les connecteurs disposés sur cette carte bus permettentla liaison avec les cartes du système. Douze positions existent équi-pées de 9 connecteurs dont quatre sont destinés à recevoir les cartesformant la version de base.
a ) carte CPU G1 Version 7
b) carte mémoire dynamique G1 Version 3
c ) carte E/S G1 Version 3
d) carte Modem G1 Version 3 ( liaison 600 bauds entre GOUPIL et K7 )

( liaison 300 bauds entre GOUPIL et
modem)

Chaque carte utilise tout ou partie des signaux présents
sur le bus. Ces signaux sont gérés par la carte CPU.

B - Possibilités d ' extension

Les huit emplacements libres sont destinés à recevoir les
cartes d ' extension afin d 'augmenter la puissance du système.

Ces cartes peuvent être par exemple :- carte contrôleur de floppy-disque (5" et 8" )- carte entrée-sortie
- cartes graphiques ( 256 x 256 x 8 couleurs, 256 x 512

Noir et blanc )- carte Modem Asynchrone ( liaison à 1200 bauds vers les gros
systèmes )- carte interface disque dur

- carte 24 x 80
- carte liaison synchrone BSC
- carte commande magnétoscope
- carte vidéotex
- carte IEEE
- carte multiconsultation
- carte graphique avec incrustation et lightpen

256 x 512 x 8 couleurs

C - Maintenance
Le fait d ' avoir des cartes ayant une fonction précise permet

une maintenance plus efficace et moins coûteuse que pour un système mono-carte.
1) La conception modulaire permet la détection de pannes sur

un sous-ensemble (carte) à l ' aide des programmes de tests appropriés.
2) La carte défectueuse est rapidement détectée et son

changement ne prend que quelques instants.
Ces éléments permettent la mise en oeuvre d ' une maintenancesur le site qui évite l 'arrêt prolongé du système. Le dépannage des cartes

s ' effectue au laboratoire après remise en service du système de l ' utilisateur.
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2) ENTREES SORTIES
La nuissance du système GOUPIL est l iée au fait que l ' on peut lui
connecter un grand nombre de périphériques.
Dans la version de base, l ' utilisateur disnose des éléments suivants :
a) 1 écran-clavier ( intégré au système)
b) 1 entrée-sortie pour magnétophone cassette (prise DIN)
c) 1 entrée-sortie modem acoustique ( deux oreillettes)
d) 1 entrée-sortie V24 (gestion de périDhëriques en séries!
e) 1 entrée sortie 8 bits parallèle avec ses signaux de contrôle ( option)
f) 1 sortie pour haut parleur.

Sur les quatres cartes représentant le système de base on peut
ajouter également une entrée-sortie conforme à l'avis V24 du CCITT.

On peut également augmenter le nombre de ces entrées-sorties
par simole adjonction de cartes suppl émentaires .

La gestion des périphériques est spécifique de chaque type
d ' entrée-sortie ( série, parall èle, etc...) .

Chacun des circuits gérant la périphérie utilise un espace
mémoire ( technique des entrées-sorties projetées en mémoires ) et
son adressage est préétabli à la création du système ; il est
prévu Ikilo-octet d ' espace mémoire pour les entrées-sorties ce
qui laisse à l 'utilisateur une souplesse appréciable ^

T
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II - Présentation de la carte CPU

La carte d'unité centrale du GOUPIL regroupe en réalité deux
sous-ensembles :

- La partie microprocesseur et les circuits qui lui sont
nécessaires.

- La partie visualisation concentrée autour du boitier EF
9 364.

1)Partie microprocesseur :

Le coeur de cette partie est un microprocesseur fabri-
qué par MOTOROLA, référencé EF 6808.

Ce microprocesseur possède les caractéristiques sui-
vantes :

- L'horloge est intégrée au boitier.

- Les instructions sont compatibles avec le MC 6800.

- Il peut adresser jusqu'à 64 K mots.

- Ses entrées-sorties sont compatibles avec la série TTL
standard.

- Il travaille sur des mots de 8 bits.

- Il possède des broches d'interruptions.

Le EF 6808 (IC4C) permet de piloter, sur chacune de ses
entrées-sorties, une charge TTL, soit 1. 6mA. De plus chaque
ligne du bus de données et du bus d'adresse est amplifi ée par
un circuit tristate (Buffer).

Une autre particularité du EF 6808 est qu'il suffit de
brancher aux bornes de l'unité centrale un quartz de 4 MHZ
pour générer la fréquence de synchronisation du système
Ç 2 l'horloge et un diviseur par 4 étant intégrés dans
le boitier.

SMT



IV .5.Manuel technique

1Les lignes de contrôle du gp 6808, BA(Bus Available),
Hait(Halte), IRQ(Interrupt Request), NMI(Non Masquable
Interrapt), sont sorties surle bus par 1'intermédiaire du con-
necteur TB 1, avec une résistance du 4,7 K au +5 V sur cha-
que ligne(pull-up).

La sortie E(Enable) du EF 6808, qui sert à synchroniser
les boitiers périphériques, est passée dans un amplificateur
3 états(buffer tri-state)avant d'être connectée au bus.

Sur certaines cartes, il existe des composants pilotés
par des signaux de lecture et d'écriture séparés.

Cette séparation est réalisée par IC 6D synchronisé sur
l'horloge 02 qui arrive de IC 6C.

De même, le signal VMA(Valid Memory Acc ess), protégé du
Reset par IC 6D, est envoyé sur le bus.

)

Il existe un dispositif de remise à zéro automatique, cons-titué par IC 6E et quelques composants passifs. Le transistor
Q 1 permet de piloter l'ensemble des cartes connectées sur le
bus.

Un bouton-poussoir placé sur le coté droit sous le GOUPIL
autorise la réinitialisation manuelle du système (bouton RESET).

Un dispositif de décodage,(IC 6A, 6B)permet de sélection-
ner un ACIA(Asynchronous Communication Interface Adapter-IC 3A-)MC 6850, et une mémoire RAM(Random Access Memory
-IC 4B, 4A-)d'une capacité de 1 K x 8 bits(2 x 2114 - 3).

Ces décodeurs trois parmi huit sont repérés dans l'espace
mémoire par un signal GUC(Groupe Unité Centrale) généré sur
la carte d'entrée-sortie.

ORetenons l'adresse de l'ACIA : E80C
et l'adresse de la RAM : E40Û.

Il faut remarquer que le boitier IC6A génère sur le bus
six signaux de décodage appelés : GA, GB, GC, GD, GE, GF.

Ces signaux sont repris sur d'autres cartes pour écono-
miser les circuits intégrés.

Le connecteur disponible pour un couplage suivant l'avis
V 24 du CCITT, sur l'ACIA(MC 6850)est référencé P 1.

O
SUT
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CARTE CPU (1) smt
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III - PRESENTATION DES CONTROLEURS CLAVIER + ENTREES-SORTIES + EPROMS

1)LE CLAVIER :

Le clavier est décodé par deux contrôleurs 8279 d'INTEL.
Le premier contrôleur gère le clavier droit(clavier de ma-
chine à écrire) et le second, le clavier gauche(clavier
hexadécimal, plus clavier de fonctions, plus clavier de ges-
tion de la page).

nrn nm nrri rro rm

Clavier
droit (2)(?)(1)

Clavier droit

(1)clavier de machine à écrire
(2)clavier nêxadëcimal
(3)clavier de gestion de la page
(4)clavier de fonction

Chaque clavier, droit ou gauche, est vu par son contrô-
leur associé comme une matrice de 8 lignes et 8 colonnes.
Un contrôleur peut donc gérer un clavier de 64 touches seule-
ment, ce qui explique l'utilisation de deux contrôleurs pour
la gestion du clavier du GOUPIL.

A chaque intersection d'une ligne et d'une colonne, cor-
respond unetouche du clavier. Lorsqu'une touche est appuyée,
sa position codée sur 6 bits,(3 bits pour le n° de ligne + 3
bits pour le n° de colonne), est envoyée au contrôleur. L'uti-
lisation des touches MAJ(Majuscule) et CTRL(Contrôle) sont
codées sur 2 bits suivant la table ci-après :

)

11 Majuscule
Majuscule
Contrôle
Majuscule + Contrôle

Ces 2 bits associés aux 6 bits de position, forment un
mot de 8 bits qui est transmis par le contrôleur au micro-
processeur. Celui-ci s'*en sert alors pour construire une adres-
se qui lui permettra d'aller chercher dans une table le code
ASCII correspondant à la touche appuyée.

10
01
00

SUT
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REPROM 2708 Q

{> E/s
série

c:
n>

t> : 6551»

LOGIQUE i V 2 48K x8H> d«eus DECODAGE
E850

2 : 3 : 4- : s : <& : 7 : &U , 2
\VIVI6

/

1,G U C <} LIGNES Ou ÔUS DE CONTROLE:
C C F

A0 DLIGNES DU BUS 0' ADRESSAGE A 0.A15A 15

A>DO
VIALIGNES DU BUS DE DONNEES DO-D7D7 n E/Sf i O 8 bits^y*65220 2 ro Uè l C.' *,1> 4vVMA

R /W
OO± - V V IHR<1IRQ

RA Z I 8279I 8279
EfliOE 820 PMO

A
CONTROLEURS CLAVIERS <

CARTE E /S UD
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3c
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BASIC 12K <
r+n>n

Cr

8000 < 8800 ' 300c! <}800! Aoooi «8ûO! F<,00 ' F800
3

c/>>I QlI fI 4 c:I (

REPROM 2716 rt>

{> E/5
sériet> ! 6551II

I
I

LOGIQUE V 2416K x 8 oH> dsBUS A>DECODAGE moi4

3 : 4- : sU ! 2 6 ; 7 , Z \

V6
1.GUC <0 LIGNES Oü ÔUS PE CONTROLE'

C.C.F
AO DLIGNES DU BUS D' ADRESSAGE AO - A 15A15

c>DO < VIALIGNES DU BUS DE DONNEES D 0 - D7D7

— E/S
pqro U C!C»

,1 t> 6522/

802 ' 1/1

2 {>V M A
R/ÙV

O
- V V IMP.V <îVIRQ

RA 2 >I 8279I 8279
E8 î0 E840E 820

A A
CONTROLEURS CLAVIERS

CARTE E /S Version 3 smt
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UTILISATION 3)ES PlOTS PROÛRAMMABI.CS ®-£L_ ®

POSITION S O R LA CARTE- E/S Version 2

12708 2708 2708 2708

5 . LL* 3 . 2
'1

(T~
® *(fl74 LS 1S8 1-rî a

D
U
*O

U. 74 LS 138
5

2
2
O
U

6522 r®
î ;

REPRESENTATION VUE T>U COTE C O M P O S A N T S

Rem ar QJM e.:
Le coin gauche. d« * boiKcrs est* ûcctnLe
iden Kfi«.r

par un cercle noir p
circuit" « nt’é'jre'.

our
ta broche n®1

smt
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PLOT PROGRAMMABLE (Ê)
SUR CARIé: E/ S VERSION 2 .

Manuel technique

<5(cD 0000
(S> 2000

(S) 4000

<eû 6000

@ 8000
(S> A000

(SD C 00D

(S) ED 00

GUC> O16

0 0~">
0 ($>-k>
0>
0 ($>> --K'

0 0-~:>)

0~T"'0>
(5) O PROM> 9

l ~ “c.c *
Rcp Les liaisons en pointill é s existert déjà Sur le circuit"

imprimé .

PLOT PROGRAMMABLE (D)
SUR CfUOC t/ S VERSION 2 .

0 0
0GA > 15

0 0GB > C51{>
0GC O CS3

{> csi

O CS4

> 15

d)GD > 11

d)G ET > 11

GF >

0

smt
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UTILISATION du PLOT PROGRAMMABLE ©
RQSlTtQN SUR LA CARTE: rî CMCiRE STflTiG üL

QO CO COCD en m CTVfO

© 5 Ç-
*0 encO

•V A 2M

0
K

cr
MEMOIRES 2114 Uj

O
lua
o
O

MEMOIRES 2114

( c e.t.

REPRESENTATI0M VUE Do
CoTf C O M P O S A N T S

Remorque:

Le coin gauche. des boih’ers esh occentae par un cercle
idenhipi’er la broche n°1 des circuihs inVeTjresnoir pour

SMT
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f

PLOT PROGRAMMABLE: ©
S U R C A R T E M E M O I R E S T A T I Q U E.

RAM
ZONE1 <S> 00000.1 <3

<S> 20002.3 <3

(5) 4000RAM
ZONE 2O 4.5 <3

(S) 60006.7 <3

(5b 8000PROM 8-9 <
(5) A000A.B O.

(5) C00OGUC C - D O

(5) E000F.F <1
}

C.C.?.

A

SMT



Manuel technique IV .14.

1(suite de la page IV-8)
Structure du mot transmis au microprocesseur :

7 6 5 4 3 1 3
T

i i
j\

/
2 bits de définition de
l'état de la touche.

6 bits de position

Seul le clavier droit peut être utilisé avec les tou-
ches MAJ et CTRL, le clavier gauche est codé en majuscule
uniquement.

2) LES ENTREES-SORTIES :
Sur cette carte, deux ports d'entrées-sorties sont pré-vus :

- un port d'entrées-sorties parallèles (8 bits
+ strobe + acknowledge)

- un port d'entrées-sorties séries optionnel.

a)le port d'entrées-sorties parallèles est réalisé
par les 8 lignes du port B du VIA(Versatile Interface Adap-ter)+ les deux lignes de contrôle CB1 (acknowledge)et CB2
(strobe). Le port A est réservé pour l'utilisation des con-
trôleurs clavier.

L'initialisation du port B a été prévue dans le moni-
teur SMTMONà l'adresse $ FAB2(INITVC). Dès la mise en marche
ou après un RESET, les 8 lignes du port B sont programmées
en sortie et CB2 enmode sortie manuelle. Le handler propre
à l'imprimante connectée sur le GOUPIL, pourra être écrit
par l'utilisateur, en tenant compte descaractéristiques du
périphériques utilisé.

b) le port d'entrées-sorties séries est réalisé par un
boitier SYNERTEC, le 6551 dont l'emplacement a été réservé
sur la carte et qui sera monté à la demande de l'utilisateur.

O

j
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3/ DECODAGE DES BOITIERS DES CARTES E/S version 3 et version 2

Le décodage des différents boitiers spécialisés et
des EPROM se fait par 1'intermédiaire de straps montés sur
les connecteurs E et D. (uniquement sur version 2)

a)Décodage des boitiers spécialisés : Connecteur E

Les signaux GA, GB, GC, GD, GE, et GF ont été géné-
rés sur la carte CRT + CPU et correspondent respectivement
aux adresses $E820, $E830, $E840, JSE850,{5E860 et $E870. Les
lignes CS1, CS2, CS3, et CS4 sont utilisées pour sélectionner
respectivement le contrôleur du clavier droit, le contrôleur
du clavier gauche, le VIA pour le port d'Entrées-Sorties pa-
rallèles et le 6551 pour le port d'entrées-sorties séries.
Les straps relieront donc ensemble :

Contrôleur clavier droit £E820
Contrôleur clavier gauche J5E830
VIA du port d'E/S parallèle $E840

Le port d'entrées-sorties séries est programmé
en $5E850(GD et CSA) dans le cas de la version’ 3.

ÇA et CS1
GB et CS2
GC et CS3

b)Décodage des EPROM : Connecteur D (version 2 uniquement)

Les EPROM sur la carte sont décodées de COOO à DFFF.

Le connecteur D permet de construire deux signaux formés à
l'aide des adresses A13,A14 et A15 passées dans un 74 LS 138
ou décodeur.

Ces signaux sont d'une part le Groupe d'Unité Centrale
(GUC)qui est transmis à la carte unité centrale pour servir
de racine au décodage des boitiers spécialisés de la carte
CPU et des boitiers périphériques, et d'autre part un signal
qui passé dans un 74 LS 138 avec les signaux du bus d'adresses
A10, A11 et A12, permet le décodage 1K par 1K des EPROM 2703.

Les straps seront donc branchés de manière â relier
la broche du signal GUC à la borne E-F(adresse E000-FFFF)
et la broche constituant la racine du décodage des EPROM
à la borne C-D(adresse C000-CFFF).

SWT



Manuel technique IV.15bis

BROCHAGE DES CONNECTEURS DE GOUPIL
(FICHES 25 POINTS)

a ) Connecteur Série

DésignationBroche

2 Réception des données
Emission des données
Masse

3
7

b) Connecteur parallèle

Fonction du 6522/
Fonction impri-
mante//

Fonction du 6522/
Fonction impri-
mante/ /

Broche Fonction du 6522 Broche Broche

CBi /Acknowlegde
CBo/Strobe
Masse/GND

- 5 V
+ 12 V

10 CAo *PBn/Bi t 1
PB^/Bit 2
PBi/Bit 3
PBo/Bit 4
PB^/Bit 5
PBc /Bit 6
PBg/Bit 7
PB7/Bit 8

191 PAO
20112 PAL3 PA* 12 21

4 13 22PSl 14 235 PA|
246 PA5 15

16 25 + 5 V7 68 PA7CAI*
17

9 18

* Ces lignes sont utilisées par la gestion du clavier

NOTE : Concernant la " fonction 6522", se référer à la fiche technique
de ce circuit.

c ) Réalisation d 'un câble GOUPIL/ Imprimante parallèle compatible Centronics
Broche connecteur
25 points GOUPIL

Broche connecteur
36 points imprimante

211
12 3

413
14 5
15 6
16 7
17 8
18 9
19 10

120
19 à 3021

S M T
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SCHEMA DE L'INTERFACE PARALLELLE POUR L'IMPRIMANTE

PINS SIGNAL PINS SIGNAL

1 19Data Strobe G. N. D.

2 Bit 201

211 3 Bit 2

4 Bit 3 22

5 Bit 234

6 Bit 245

7 Bit 6 25

8 Bit 7 26

279 Bit 8

10 AKNOWLEDGE 28

11 BUSY 29

12 Paper End 30

31 Input Prime13 Select

32 Fault14 OV

15 N. C. 33 OV

16 OV 34 + 10 V

17 Châssis Ground 35 N. C.

18 + 5 V 36 + 23 V

sm
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j

IV - PRESENTATION DE LA CARTE MEMOIRE STATIQUE

Cette carte est équipée de mémoires d ' une capacité
de 1 k x 4 bits. ( 2114)

Chaque carte est extensible jusqu ' à 16 K octets .

Cette carte contient aussi 4 supports recevant des mé-
moires EPROM d ' une capacité de 1 k x 8 bits ( 2708)'

Le décodage des mémoires RAM et REPROM est effectué par
quatre 74LS138 qui sont des décodeurs 3 parmi 8 et qui permettent
d ' accéder aux 16 k RAM et aux 4 k REPROM n ' importe où dans l ' espace
adressable du microprocesseur.

Grâce au plot programmable F , i l est possible de réa-
liser les diff érentes combinaisons souhaitées.

Dans la configuration de base , le 'SUÜ décode les adresses
E000 à FFFF.

O

ï
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OV - PRESENTATION DE LA CARTE MODEM

Le coupleur acoustique de GOUPIL est géré par un
logiciel appartenant au moniteur d ' exploitation du
micro-ordinateur.

L ' interface entre ce logiciel et la partie matérielle
analogique est réalisé par un circuit LSI ( VIA 6522 ) .

Le système utilise deux fréquences porteuses :
l ' une pour la transmission de l ' information et l ' autre pour la
demande d ' interruption.

O
Le mode de transmission repose sur une modulation d ' amplitude

c ' est-à-dire que l 'état binaire 0 est défini par l ' émission de la
porteuse , l ' é tat binaire 1 par son absence (1 cycle = 1/300 seconde ) .

Pour la réception de l ' information , ce matériel assure
le filtrage, la détection, la commande automatique de gain
et la mise en forme des signaux qui sont ensuite traités par
le logiciel .

Pour la réception de la demande d ' interruption ( break ) ,
un dispositif analogue sans CAG est utilisé qui déclenche
directement cette demande.

O

Pour la transmission ( information ou break ) les signaux
complexes sont directement générés par le logiciel . Le matériel
( voir schéma synoptique ) est constitué par un dispositif de
filtrage et d ' amplification servant à piloter le système de
coupleur acoustique.

Il existe une possibilité de réaler le niveau d ' émission
inaccessible à l ' utilisateur.

O
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SYNOPTIQUE DU COUPLEUR ACOUSTIQUE GOUPIL
3:eu
3VIA c
n>FILTRE DE

VOIE
AMPLI

ADAPTATION
REDRESSEMENT ADAPTATION
ET FILTRAGECAG TTL ci*

O)
O
rr>->T> 3CONTROLEUR

PARALLELE -Oc
fD

ADAPTATIONFILTRE
SELECTIF

REDRESSEMENT
ET FILTRAGE TTL

>O COMMANDE
INTERRUPTION
DETECTION DEIRQ "BREAK"

BUS
GOUPILSortie K 7

î VIA
MOS 6522

MELANGEURAMPLI
PUISSANCE

FILTRE DE
VOIEOreillette 2

IV.
r SORTIES

PARALLELES

SORTIE
SON0.

MELANGEURAMPLI
PUISSANCE SMT4*4•* *4* roo
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W - PRESENTATION DE L ' ALIMENTATION

GOUPIL 2 peut être équipé de deux types d ' alimentation :

1) Alimentation avec transformateur

L ' alimentation contient un transformateur LTM ( imprégné sous
vide) qui reçoit au primaire le 220 V du secteur et distribue
au secondaire 4 tensions.

- Le redressement est effectué par des ponts de diodes
de puissance .

- Le filtrage est assuré par des capacités calcul ées en
fonction des courants crêtes ainsi que du temps de maintien.

- La régulation est réalisée sur chaque tension par des
dispositifs hybrides.

- Les sorties continues sont indépendantes les unes des
autres.

- Le raccordement s 'effectue sur un bornier de sortie
par des clips de 6,35 mm.

O2) Alimentation â découpage

A partir de Janvier 1982, les GOUPIL seront équipés
d ' une alimentatton à découpage dont les caractéristiques sont
les suivantes :

5 V 6 A. 12 V. -12 V. - 5 V

2 A
500 ma
500 ma

Quoi qu 'i l arrive, la puissance produite par cette
alimentation devra être inférieure à 50 Watt,

Les tensions continues restituées par ces deux types
d ' alimentation sont les suivantes :

5 V 6 A. 12 V. - 5 V. -12 V

2,5 A
0,5 A
0,5 A

O
SMT
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VII - PRESENTATION DE LA CARTE GRAPHIQUE 256 x 256 POINTS x 8 COULEURS
GOUPIL 2

Caractéristiques techniques :

- 256 x 256 points adressables individuellement par leurs coordonnées X.Y.
- 8 couleurs par point : noir, rouge, bleu, vert, jaune, magenta, cyan, blanc.
- possibilité d ' utilisation en noir et blanc : l' image se compose alors de

3 plans 256 x 256 indépendants.
- commande de création d' un fond coloré sur l ' écran pour l' une des huit

couleurs.
- entrée (vidéo + synchro) auxiliaire pour affichage alphanumérique éventuel

ou autre utilisation.
- 2 sorties vidéo indépendantes :

couleur : R V B + synchro par prise péritélévision.
Noir et blanc : vidéo composite.

T S H T
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MISE EN OEUVRE :

1/ initialisation : la carte graphique utilise le circuit Motorola MC 6845.
Avant toute opération celui-ci doit recevoir de la part de l’unité centrale
un certain nombre de commandes et de données destinées à définir le format
de l ' image, les périodes des balayages, le cadrage, 1 ' entrelaçage.
Le sous-programme d' initialisation est donné en annexe. Se reporter à la
documentation du 6845 pour les différents paramètres. Ceux-ci doivent être
adaptés à la fréquence du quartz utilisé pour l ' horloge de la carte graphique.
Le sous-programme doit être présent soit comme initialisation lors du RESET,
soit au début des programmes utilisant le graphique.

T
Il ne faut pas ré-initialiser le 6845 au milieu d ' un programme graphique
car on risque d' introduire des points parasites dans la mémoire d ' écran.

Les adresses du 6845 sont :

- registre d’ adresse BE7FE

- registre de données IE7FF

S M I
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2/ Affichage

L ' accès à la mémoire d' écran se fait au moyen de trois registres :

- registre X : détermine l ' abscisse du point

- registre Y : détermine l ' ordonnée du point

- registre C : détermine la couleur et permet les commandes spéciales

On peut écrire dans chaque registre au moyen de deux adresses consécutives

$ E7F9 : registre Y

$ E7FB : registre X

|E7FD : registre C

$ E7F8

$ E7FA

$ E7FC

Toute écriture à une adresse paire ( E7F8, E7FA, E7FC) provoque une écriture
en mémoire d' écran ainsi que la mise à jour du registre correspondant.
Les écritures à adresses impaires provoquent la mise à jour du registre
sans affichage sur l ' écran.
Exemple : affichage d ' un point blanc en X = 0
et a gauche de l ' écran. On positionne les coordonnées sans affichage, puis
la couleur avec affichage.

Y = 0 c ' est-à-dire en haut

instructions CContenu de YX

LDAA » 0 ** ****
pas d ' écriture
sur écran

00STAA SE7F9
STAA SE7FB ****00 00 **
LDAA BLANC
STAA SE7FC

écriture
blanc00 00

S M T
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Il était également possible de positionner les registres dans un ordre
différent C, X, Y par exemple :

LDAA BLANC
$E7FDSTAA

LDAA » 0 positionnement sans écriture sur écran
$E7FBSTAA

$E7F8STAA positionnement avec écriture

Cette méthode permet d ' éviter l 'existence d ' une commande "affichage" et
facilite l'écriture du logiciel.
Description du registre de commande C

Bit 7 : sélection vidéo.
à 1 : la sortie RVB reçoit la vidéo auxiliaire alphanumérique

la sortie N et B reçoit la vidéo graphique

la sortie RVB reçoit la vidéo graphique
la sortie N et B reçoit la vidéo auxiliaire.

à o

Ceci permet de sélectionner à volonté sur le moniteur TV soit le signal
graphique soit l ' affichage alphanumérique du GOUPIL, au moyen d ' une
instruction programme.

Bits 0, 1, 2 : couleur

Ces bits commandent l ' écriture des couleurs primaires :

Bit 0 : rouge
Bit 1 : vert
Bit 2 : bleu

S M T



Manuel technique
IV . 23

Cela permet les combinaisons suivantes :

Bit 2 Bit 1 Bit 0 Couleur

0 0 0 Noir
Rouge
Vert
Jaune
Bleu
Magenta
Cyan
Blanc

0 0 1
0 1 0

1 10
1 0 0
1 0 1
1 1 0
1 1 1

Bits 3, 4, 5 bits de masque

Ces bits permettent d ' autoriser ou d ' inhiber l ' écriture des primaires
R V ou B en couleur

En noir et blanc , ils sélectionnent les plans d ' images où l ' on désire
écrire :

niveau 1 : écriture inhibée
niveau 0 : écriture autorisée

Bit 3 : plan rouge
Bit 4 : plan vert
Bit 5 : plan bleu

Bit 6 : création d ' un fond - effacement rapide

Ce bit positionné à 0 permet l 'écriture d ' une couleur donnée sur tout
l ' écran en 20 millisecondes , le temps de balayage d ' une image TV . La
couleur est sélectionnée par les bits 0 à 5. La sélection du noir permet
un effacement quasi instantané de l ' écran .
Remarque : durant l ' opération , la vidéo est coupée pour éviter des éclairs
de couleur désagréables . L ' image nouvelle n ' apparait que lorsque le bit 6
est remis à 1

I
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Manuel technique IV.30

CONNEXION DE LA VIDEO COULEUR

PRISE PERITELEVISION BROCHAGE DU CONNECTEUR PERITELEVISION
BX 210

Entrée «VIDEO »
' ou SYNCHROBlindage de la

fiche Valeurs d'adaptationDésignationBroche
Musse «COMMUTATION

RAPIDE »Sortie « VIDEO* SORTIE .AUDIO * VO STEREO

ENTREE - AUDIO • VD STEREO

SORTIE . AUDIO • VG STEREO

100 mV etf 1 kfi1
20

Masse « VIDEO» Entrée «COMMUTATION
RAPIDE »

100 mV eff 2e ^ «.7 kfi

10C mV eff t kfi
2

Entrée composante
«ROUGE *

17X- 3

MASSE COMMUNE .AUDIO »4V
Masse «ROUGE *

tmréc composante
«VERT »

4-M

4*12

4^10

MASSE . BLEU •

ENTREE * AUOIO » (mono) ou
VG STEREO

ENTREE COMPOSANTE * eLEU *

5
3 ^4*

100 mV eff Ze 4.7 kQ6

•4»Masse «VERT» f Vcc Ze = 75 Q7Entr ée «COMMUTATION
LENTE »4*~» ENTREE COMMUT. . LENTE - 0 à 1 V TV ou 10 à 12 V PERIT

Zc N 4.7 kfi
87 4*Entrée composame

«BLEU» Entrée « AUDIO*
monophontque ou

voie gauche
MASSE - VERT -

^*4
^

34*

9
4Masse «BLEU» HORLOGE branchée sur futurs modèles10
2Sortie «AUDIO» ENTREE COMPOSANTE - VERT .Masse commune

" « AUDIO»
1 Vcc Ze » 7S aîl

TELECOMMANDE branchée sur futurs modelas12

AUDIO»/^_ Sortie « Entrée «AUDIO*
voie droite MASSE - ROUGE -13

MASSE TELECOMMANDE branchée sur futurs modèles14

ENTREE COMPOSANTE .ROUGE - 1 Vcc15 Ze = 75 fi
O à 0,4 V TV ou 1 à 3 V PERIT

Ze ~ 75 fi
ENTREE COMMUT. .RAPIDE •16

MASSE VIDEO17

MASSE COMMUT. . RAPIDE •16

SORTIE VIDEO

ENTREE VIDEO (ou synchro)

BLINDAGE DE LA FICHE

19 1 Vcc 75 fi

20 1 Vcc Ze =? 75 fi

21
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VIII - PRESENTATION DE LA CARTE MEMOIRE DYNAMIQUE

Cette carte est équipée de mémoires dynamiques 16 K x 1 bit ( 4116),
et peut recevoir jusqu' à 64 K octets de mémoire, par incrément de 16 Koctets (16K, 32K, 48K, 64K). Toutefois, lorsque 64K sont installés,
seuls 56K sont effectivement accessibles par l ' utilisateur, afin de laisserlibre la place pour les entrées-sorties et les PROMS moniteur. Les 8
derniers K octets de la mémoire ( de E000 à FFFF) sont masqués en lecture
automatiquement lors du RESET *. Des cavaliers ( voir implantation sur le
synoptique) permettent la validation des amplificateurs de sortie trois
états de la carte lorsque les boitiers mémoire correspondant sont installés.

3Zone équipée de boitiers Cavaliers à installer pour
validation

0 - 3FFF
4000 - 7FFF
8000 - BFFF
C000 - FFFF

1
2
3
4

Les mémoires dynamiques présentent deux avantages importants sur
les mémoires statiques, d ' une part une consommation électrique beaucoup
plus faible et donc une température à l' intérieur de GOUPIL plus basse,
d ' autre part une plus grande densité permettant de réunir 48 K octets sur
une carte au lieu de 3. Enfin, le rafraî chissement des mémoires dynamiques
est effectué en mode transparent, c 'est-à-dire qu 'i l n ' entraine aucune
diminution de vitesse du processeur .

* Note : Pour des applications particuli ères nécessitant l ' accès à ces 8 derniers K octets,
un dispositif permet de lever l' interdiction de lecture de la RAM, par blocs
de 1K octets. La zone EBF8-EBFF contrôle cette validation ; ainsi une écriture
de $ 01 en EBF8 valide la zone E000-E3FF, l ' écriture de 300 masque cette zone.
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IV.30 ter

Adresse d ' écriture Zone validée

EBF8 E000-E3FF
E400-E7FF
E800-EBFF
ECOO-EFFF
F000-F3FF
F400-F7FF
F800-FBFF
FCOO-FFFF

EBF9
EBFA
EBFB
EBFC
EBFD
EBFE
EBFF

Noter que ces opérations ne doivent être faites
qu' en toutes connaissances de cause (attention aux conflits
sur le bus de données ! ), et uniquement pour des applications
spéciales.

S M T
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IX - PRESENTATION DE LA CARTE 24 x 80

Caractéristiques techniques :

a ) NlYËÊ y-Ü^ÏËrlÊ]

- 1920 caractères organisés en 24 lignes de 80 caractères
- Jeu de 128 caractères définis dans une matrice 8 x 13
- Possibilité d ' inversion vidéo (caractère noir sur fond

blanc ) au niveau de chaque caractère
- Sortie vidéo composite noir et blanc
- Mémoire d 'écran directement accessible par le processeur

en lecture et en écriture

b) Niveau_logiciel : voir le tableau des fonctions disponibles
sous monitëür~GPM0N”vêrsion 1.3.

Mise en oeuvre

Cette carte est organisée autour du contrôleur de visualisation
MOTOROLA MC 6845 qui sert à générer le balayage de la mémoire d ' écran,
la synchronisation du moniteur, etc... Ce circuit est implanté aux
adresses suivantes :

Registre d' adresses : % E 870
Registre de données : 0 E 871

Son initialisation est effectuée par GPM0N. Pour d ' autres initia-
lisations/ se reporter à la fiche technique de ce circuit.

La mémoire d ' écran est directement accessible au processeur dans
la zone mémoire % EC00 - $ F3FF.

Après un Reset, l ' adresse du premier caractère est % FOOO, celle
du 1023ème : $ F3FF, celle du 1024ème : $ EC00, etc.

A noter qu ' après des opérations de rouleau vertical, ces adresses
sont modifiées et ne sont plus valides.
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DESCRIPTION DE GPM0N

1 INTRODUCTION

GPM0N est un moniteur contenu en mémoire morte ( REPROM) qui permet
à l' utilisateur de communiquer avec son GOUPIL.

Il gère le "dialogue" homme/machine par l' intermédiaire d ' un
certain nombre de commandes . I l offre un ensemble de sous-programmes
utilitaires ( en particulier d ' entrées/sorties) appelables par les
programmes utilisateurs.

C' est aussi essentiellement un outil de développement logiciel
et matériel , offrant les fonctions suivantes :

- gestion cassette et modem ( voir notices correspondantes) .
- affichage du contenu de la mémoire.
- affichage et modifications des registres .
- affichage et modification du contenu d ' une cellule mémoire.
- insertion/effacement/affichage de 8 points d ' arrêt.
- lancement d ' un programme.
- trace d ' un programme.
- exécution pas à pas.

GPM0N communique par l ' intermédiaire du clavier et de l ' écran

r-

du GOUPIL

2 IMPLANTATION MEMOIRE

F800 - FFFF ( 2K)
E400 - E4C5 ( 198 octets pour le noyau)

ROM
RAM

VECTEURS D ' INTERRUPTION : FFF8 - FFFF

ADRESSES RAM UTILES :

pointeur vers sous programme de gestion d ' IRQ
pointeur vers sous programme de gestion de NMI
drapeau d ' écho sur entrée au clavier
drapeau de sortie simultanée sur imprimante

E400 - E401
E402 - E403
E408
E409

6' M T
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1E434 - E435 pointeur pile utilisateurs ( initialisé à E4BF
pour 128 octets de pile)

E436 - E437 pointeur SWI

3. SOMMAIRE DES COMMANDES

Il y a deux types de commandes : celles qui ne requi èrent pas
d' arguments, celles qui ont besoin d ' un ou deux arguments constitués
de 4 caractères hexadécimaux.

Après l’entrée du dernier caractère hexadécimal du dernier
argument ou de la commande s 'i l n 'y a pas d' argument, celle-ci est
exécutée immédiatement (un retour à la ligne n ' est pas nécessaire) .
Un espace est automatiquement affiché après le caractère de commande .
Exemple : ( les caractères soulignés sont affichés par le moniteur)

effacement des points d' arrêt

exécuter un programme â l ' adresse 0100

Type 1 + W 0

Type 2 G0O1OO

Commandes :

M AAAA affichage/modifications de la cellule mémoire AAAA

affichage du contenu de la mémoire de l' adresse AAAA
à 1 ' adresse BBBB
affichage des registres
affichage des adresses des points d 'arrêt
reprise de l ' exécution à partir de l ' adresse courante
exécution de l ' instruction suivante
trace de NNNN instructions
exécution d ' un programme à l ' adresse AAAA
effacement des points d' arrêt
suppression du point d ' arrêt à l' adresse AAAA
pose d' un point d ' arrêt à l’ adresse AAAA

D AAAA BBBB

R
B
C
N
T NNNN
G AAAA
W
U AAAA
V AAAA

K exécution du programme de gestion
cassette/modem
commande d ' impression simultanée à l ' affichage
sur l 'écran

0
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4. ENTREES DU MONITEUR

Lors de l ' exécution d ' un programme utilisateur, i l y a plusieurs
façons de redonner le contrôle au moniteur.

- Couper l ' alimentation et remettre le système sous tension.
Le contenu de la RAM est perdu ( dont le programme) et le
système est réinitialisé.

- Actionner le bouton RESET de remise à zéro, le moniteur
est réinitialisé, mais le contenu de la RAM est conservé.

- Mettre dans le programme une instruction de branchement
au point d' entrée à chaud du moniteur CONTRL.

5 . AFFICHAGE ET MODIFICATION MEMOIRE

Syntaxe : + Mjrf AAAA

AAAAENNBXXZ

Fonction :

adresse hexadécimale de la cellule mémoire à visualiser.
contenu actuel de la cellule mémoire
deux caractères hexadécimaux pour modifier le contenu
de la cellule mémoire. Si XX n 'est pas tapé par
l 'utilisateur, le contenu de la mémoire est inchangé.
un point à la position Z permet d ' afficher la cellule
mémoire suivante AAAA+1 et son contenu et le moniteur
attend une nouvelle modification;un signe - permet de
revenir à l' adresse précédente AAAA - ï
Tout autre caractère non hexadécimal termine la
commande.

AAAA
NN
XX

Z

Exemple :

+M 0100
0100 86.
0101 01 10.
0102 C6.
0103 AO 03.
0104 7E-
0103 03-
0102 C6-
0101 10 02<-J

contenu de la cellule 0100
modification de la cellule suivante 0101
affichage de la cellule suivante 0102
modification de la cellule 0103
affichage de la cellule suivante 0104
retour à la cellule 0103
retour à la cellule 0102
nouvelle modification de la cellule 0101
fin de la commande+

S M T
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O
6. AFFICHAGE DU CONTENU D ' UNE ZONE MEMOIRE

Syntaxe : + D0AAAA0BBBB

Fonction :

adresse hexadécimale du début de la zone mémoire
à afficher
adresse hexadécimale de la fin de la zone mémoire
à afficher

AAAA

BBBB

Exemple :

+ D0100 0112
0100 BE E4 32 BD F9 AO 7F E4 08 BD F9 54 16 BD F9 7F
0110 CE F8 00

OL ' affichage est fait à raison de 16 octets par ligne avec en
début de ligne, l' adresse du premier octet.
7. AFFICHAGE DES REGISTRES

Syntaxe : + R

Fonction :

La commande R permet d ' afficher le contenu des registres courants
du programme utilisateur, selon le format :

CC|îiBBtfAA|mXX0PPPP|!lSSSS

2 chiffres hexadécimaux représentant le registre
Code de condition
2 chiffres hexadécimaux représentant le registre B

CC

BB 3AA 2 A
XXXX 4 X

4PPPP P
4ssss s

Le contenu affiché du registre de pile S est inférieur de 7 au
registre S du programme utilisateur puisque le registre est affiché
après la dernière trace ou le dernier point d 'arrêt (SWI ) . C ' est aussi
vrai après l ' initialisation du moniteur (mise sous tension ou RESET).

Modification du contenu des registres.
Le registre S est sauvegardé en mémoire RAM à l' adresse E434-E435

et peut être modifié par la commande M. Il pointe une cellule mémoire avantle
contexte sauvegardé dans la pile lors de la dernière interruption
logicielle ( SWI ) , selon le schéma suivant :

O
S M T
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à adresse croissante

basP

hautP

X bas

hautX

A

B

CC

S«F

-pile-

La fonction M peut ê tre util isée pour modifier les registres
directement dans la pile .

8. POINTS D ' ARRET

8.1. Insertion _ d ^ un _ point_d ^arrêt :

Syntaxe :

Fonction :

+ V0AAAA

La commande V permet de placer un point d ' arrêt à l ' adresse AAAA
dans un programme util isateur. Un maximum de 8 points d ' arrêts peuvent
ê tre définis. AAAA est une adresse de 4 chiffres hexadécimaux .
Les points d ' arrêt sont insérés au moyen de l ' instruction SWI . Ils ne
sont pas visibles par l ' uti l isateur parce qu ' i ls sont enlevés après
chaque trace ou arrêt et restaurés dans le programme seulement quand
une des commandes G ou C est exécutée.
Il faut noter qu ' un point d ' arrêt ne peut pas être insé ré à l ' adresse
d ' une instruction en mémoire ROM. L ' adresse 0000 ne peut pas contenir
un point d ' arrêt .

8.2. Sugpression _ d]_ un _ goint _ cT arrêt :

Syntaxe : + UfeSAAAA

Fonction :

La commande U permet de supprimer un point d ' arrêt précédemment
inséré à l ' adresse AAAA .

) S M T



Manuel technique
V.6

18.3. §ffaçement _ de _ tous_ les _ goints _d^arrêt :

Syntaxe :

Fonctions :

+ W

La commande W permet de supprimer tous les points d ' arrêt
préalablement insérés.

8.4. Affichage _ des _points _cTarrêt :

Syntaxe : +B

Fonction :

La commande B permet d' afficher à l' écran les adresses où
préalablement insérés des points d' arrêt.

Par exemple s 'i l y a deux points d ' arrêt aux adresses 1000
et 1100, la commande B donnera :

ont été

+ BK1OOO011OO

9. COMMANDES D ' EXECUTION

9.1. Exéçution_ d^un_programme

Syntaxe : +G0AAAA

Fonction :

La commande G permet d ’exécuter un programme à l' adresse AAAA
( 4 chiffres hexadécimaux ) . Les registres X,A,B,CC ( affichés par la
commande R) sont chargés par le contenu de la pile courante. La pile
peut être modifiée par la commande M. Le registre de pile est chargé
par le contenu de SP qui contient le pointeur de pile courant lors de
la derni ère entrée dans le moniteur, soit sur un point d' arrêt, soit par
le point d ' entrée à chaud ( S : = pointeur de pile utilisateur -7) .

Le pointeur de pile peut ne pas être géré par le programme
utilisateur. Si la pile moniteur est utilisée ( E440-E4BF), i l faut
s ' assurer que les besoins ne dépassent pas les 128 octets disponibles.
Le pointeur de pile peut être modifi é par la commande M à l ' adresse
E434-E435

S M T
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9.2. Regrise_ de _T exécution

Syntaxe : + C

Fonction :

La commande C permet de reprendre l 'exécution d’ un programme
interrompu par un point d ' arrêt, ou à la fin d' une trace. La commande
charge le registre de pile S par le contenu de SP (E434-E435) et exécute
une instruction RTI. La pile doit donc contenir des informations valides
en particulier une adresse valide pour la restauration du compteur
ordinal ( P) .

Une commande C entrée immédiatement après la mise sous tension
provoque un changement de contexte et un branchement aléatoire, le
contenu de la pile n ' étant pas défini.

Pour la mise au point d ' un programme, l 'utilisateur doit poser
au moins un point d’arrêt dans son programme, lancer l ' exécution par
la commande G0AAAA et utiliser la commande C pour reprendre l'exécution
après la rencontre d ' un point d' arrêt.
10. TRACE ET EXECUTION PAS A PAS

10.1 §xécution_pas _à _gas

Syntaxe :

Fonction :

+ N

L ' instruction suivante est exécutée et les registres sont affichés.
Les conditions nécessaires pour la commande C doivent être satisfaites
pour la commande N (i.e. validité du contenu de la pile) .

La commande détermine la prochaine instruction à exécuter après
l ' instruction courante (qui peut être un branchement) y place un point
d' arrêt ( SWI) et exécute l ' instruction courante.

Il faut noter que la commande ne peut pas être utilisée sur un
programme en ROM, ou sur une instruction de branchement vers un programme
en ROM.

Il faut aussi noter que l 'utilisation du registre S autrement qu ' en
pointeur de pile peut provoquer des problèmes (par ex : S utilisé comme
index d' un tampon de données, l ' exécution d ' un SWI provoquera l' écrasement
de 7 données dans le tampon)

Pour des raisons de sécurité, la commande N ne fonctionne pas sur
une instruction SWI de l 'utilisateur.

S M T
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O10.2 TRACE

Syntaxe : +T0NNNN

Fonction :

La commande T permet de "tracer" le nombre d' instructions données
par NNNN ( 4 chiffres hexadécimaux ) à partir de l ' instruction courante
en affichant les registres à l ' exécution de chaque instruction. Les
commentaires donnés pour N concernent aussi la commande T.

Une instruction SWI dans le programme de l' utilisateur arrête
l' exécution de la trace.-

La commande T0OOOO est équivalente à T01OOOO et trace 65536
instructions.
11. TRAITEMENT DES SWI

OLe vecteur SWI1 à l ' adresse E436-E437 pointe à l ' initialisation
vers le module de traitement des SWI du moniteur GPM0N. Si l' utilisateur
modifie ce vecteur, les possibilités de points d ' arrêt et de trace sont
supprimées.

L ' organigramme de traitement des SWI est le suivant :

SWI

y
module
utilisateurVecteur SWI1

modifi é ? oui ->

non

Trace ? Ooui

non
y

module module
point d ' arrêtde

trace

y

fin trace ? oui
\ /

non Retour au niveau
commande

v
RTI

)
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12. INTERRUPTIONS IRQ - NMI

L 'utilisateur a la possibilité d 'utiliser les interruptions
masquables IRQ ou non masquables NMI. Le moniteur GPM0N peut donner
le contrôle à des modules de traitement externes par l ' intermédiaire
de deux vecteurs :

I0V E400-E401
NI0 E402-E403

vecteur IRQ
vecteur NMI

qui doivent être initialisés dynamiquement par le programme d'application
ou manuellement au moyen de la commande M.
13. IMPRESSION SIMULTANEE

Syntaxe : + 0

Fonction :

La commande 0 permet d ' imprimer tous les caractères affichés à
l 'écran sur une imprimante connectée à l ' interface parallèle de type
"Centronics " .

Cette commande fonctionne en "bascule", la premi ère frappe autorise
l ' impression, Ta suivante la supprime.
14. SOUS-PROGRAMMES UTILES ET DRAPEAUX

START ( FCF1)
C0NTRL ( FFE6)

point d ' entrée à froid ( RESET)
point d 'entrée à chaud, module de reconnaissance
des commandes ( FD12)
entrée d' un caractère du clavier dans le registre A
( 8 bits ) et affichage du caractère à l ' écran si le
drapeau d' écho ( 0UTSW E408) est à zéro.
A, CC, modifiés.
X, B, préservés.
Entrée de deux chiffres hexadécimaux et conversion
en un nombre binaire d ' un octet dans A.
A, B, CC modifiés.
X préservé.

INCH ( FFEF)

BYTE ( FD69)

S M T
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INHEX ( FD42) entrée d' un chiffre hexadécimal au clavier
et conversion binaire dans le registre A.
A,CC, modifi és
B,X préservés
En cas d ' entrée du caractère non hexadécimal retour
au niveau commande du moniteur ( C0NTRL)

entrée au clavier de 4 chiffres hexadécimaux et
conversion binaire en un nombre de 16 bits dans le
registre X.
A, B, CC, X modifiés
le nombre est sauvegardé en mémoire
E40A-E40B ( XHI, XL0W) .
test du clavier : si un caractère a été frappé
Z = 0, sinon Z = 1
A,CC, modifiés
B,X, préservés.
sortie d ' un caractère contenu dans le registre A
vers l ' écran et vers l' imprimante si le drapeau
d' impression PRTFLG est égal à FF
( si PRTFLG = 0 pas d' impression)
CC, modifi é
A,B,X préservés

sortie vers l 'écran d ' une chaine de caractères pointée
par le registre X avec possibilité d ' impression
simultanée.
La chaine doit être terminée par le caractère E0T( O4)
A,CC,X modifiés
B préservé

sortie vers l’écran des 4 bits de gauche du registre A,
convertis en un caractère hexadécimal .
A,CC modifi és
B,X préservés .
sortie vers l' écran des 4 bits de droite du registre A
comme pour 0UTHL.

BADDR ( FD57)

CHKCHR ( FFE9)

0
0UTCH ( FFEC)

PDATA1 ( FFF2)

0UTHL ( FD74)

0UTHR ( FD78 )

S (Vf T
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0UT2H ( FDA6) sortie vers l ' écran du contenu de la cellule mémoire
pointée par le registre X sous forme de deux chiffres
hexadécimaux.
A,CC,X modifi és.
B préservé.

0UT2HA ( FDA9) sortie vers l’ écran du contenu de A sous forme de
deux chiffres hexadécimaux.
A,CC, modifiés .
B, X préservés.

0UT2HS ( FD81) même fonction que 0UT2H, plus la sortie d ' un espace
suivant les deux chiffres.
A,CC,X modifiés.

0UT4HS ( FDAF) sortie vers l 'écran, du contenu de deux cellules
mémoires consécutives pointées par le registre X,
sous la forme de 4 chiffres hexadécimaux suivis
d' un espace
A,CC,X modifiés.
B préservé.
sortie d ' un espace vers l ' écran
CC modifié.
A,B,X préservés

sortie vers l ' écran des deux caractères ASCII
CR et LF, retour chariot et saut de ligne.
A,CC, modifiés.
B,X préservés.
drapeau d ' écho
Si l' utilisateur positionne ce drapeau à une valeur
non nulle, le sous programme d' entrée INCH ne renvoie
pas le caractère vers l' écran ( pas d ' écho) . 0UTSW
est initialisé à 0 par le moniteur dans la boucle de
contrôle (point d'entrée à chaud) .
drapeau d ' impression simultanée. S ' i l est à zéro,
il n' y a pas d' impression, s ' i l est à FF i l y a
impression (initialisé 0 ), à chaque appel du sous-
programme de sortie 0UTCH.

0UTS ( FDB3)

PCRLF ( FFF5)

0UTSW ( E408)

>
PRTFLG ( E409)
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P0UT ( FC8F ) sortie d ' un caractère contenu dans le registre A
vers l ' imprimante parall èle.
CC modifi é
A,B ,X préservés.

INICIA ( FC 25 ) init ialisation de 1 ' ACIA-CPU ;
à 1 ' entrée :
A : = mot de commande de l ' ACIA
( parité , bits de stop , division de l ' horloge, .. . )
X : = init ialisation du timer 1 du VIA-CPU
pour obtenir l ' horloge sur PB7 ( confé rer
notice VIA ) .
Par _exemple :

Pour 300 Bauds X : = 6400
Pour 1200 " X : = 1800

avec l ' horloge divisée par 16
A,B,CC modifi és
X préservés

)

TOACIA ( FC36 ) sortie d ' un caractère contenu dans le registre A
vers l ' ACIA ( avec attente de l ' état prêt )
CC modifi és
A,B ,X préservés

entrée dans le registre A d ' un caractère reçu
par l ' ACIA ( avec attente de l 'état prêt ) ;
le bit de parité est mis à zéro.
A ,CC modifi és
B,X préservés .
test de l ' ACIA : Si un caractère a été reçu
Z = 0, sinon Z = 1
A,CC modifi és
B ,X préservés.

INACIA ( FC43 )

CHKACI ( FC4D )

O
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1 WW GPMÛN VI.3
OPT PAG

f

2
3
6 ************************************5 * *B GPHON* *7 VERSION 1.3 AUGUST 81

1B*64 5" FLOPPY DISK
COPYRIGHT 1980 BY SHT

* *G * *9 * *10 * *11 ************************************12
13
14 *
15 COMMAND SET*
15 *
17 *
ie K MEMORY CHANGE

D MEMORY DUMP
R DISPLAY CONTENTS Of TARGET STACK

CC B A X P S
B PRINT OUT AIL BREAKPOINTS
C CONTINUE EXECUTION FRGM CURRENT LOCATION
N NEXT INSTRUCTION
T TRACE N INSTRUCTIONS
G 60 TO LOCATION N
W DELETE ALL BREAKPOINTS
U RESET BREAKPOINT AT ADDRESS N
V SET BREAKPOINT AT ADDRESS N
K K7/M0DEM HANDLER
O SMITCH OUTPUT TO PRINTER

*
19 *
20 *
21 *
22 *
23 *
24 *
25 *
26 *
27 *
28 *
29 *
30 *31 *
32 *
33 *
34 KEYBOARD FUNCTIONS
35 *
36 *
37 BASIC EXECUTE ROM BASIC

COM SET TERMINAL MODE
BOÛT EXECUTE DISK BGQTSTRAP
GR GRAPHIC MODE

*
38 *
39 *
40 *
41 *
42 *
43 ENTRY AND I /O ROUTINES*
44 *
45 *
46 CONTRL 4FFE6 «ARM START

CMCHR ÜFFE9 CHECK FOR TYPED CHARACTER
OUTCH *FFEC OUTPUT ONE CHARACTER
INCH $FFEF INPUT ONE CHARACTER
PDATA1 5FFF2 PRINT CHARACTERS STRING
PCRLF $FFF5 PRINT CR /LF

*
47 *
48 *
49 *
50 *
51 *
52 *
53
54 *
55 * PSEUDO MACROS DEFINITIONS
56 *
57 0085 SKI PI EQU' $85 SKIP ONE BYTE

)
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SKIP TWO BYTESSKIP2 EfflJ *8CSB 008C

GPMON VI.3 22-18-81 TSC ASSEMBLER PAGE 2

60 FBB0 ORS $F8B0
NfiM SCREEN HANDLER
OPT PAG

82
63
64
65 ********************* H.-************
66 * *
67 SCREEN HflNDLER* *
68 * *
69 ***********************************n
71
72 *
73 I/O ROUTINES*
U *
75 *
76 INITVS INITIALIZATIONS

OUTPUT KJPUT ONE CHARACTER
BIPBIP OUTPUT Bat

*
77 *
78 *
79 *
80 *
81 * EQUATES

382 *
83 ES10 VIAVIS EQU tEBlfl
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85 *
86 * SCREEN TABLE DEFINITION
87 *
88 FBB0
89 F8B8 8F
90 F8B8 84
91 F8C0 0F
92 F8C8 0F

TABVIS ESU *
FCB F,$Fi $Fi $F > «F,*f, $F, $F

$4, *F,*A.$6, t8i $9i $F > W
*F, »F,$F,*F, $F, *F, *F, *F
»F,*F,»F,$F,*0,i7,*2, »D

FCB
FCB
FCB

93
94
95 * INITIALIZATIONS

*************96
97 *
98 F8D0 86 7F
39 F8D2 B7 E8 1E

100 F8D5 86 FF
101 F8D7 B7 EG 12
102 F8DA B6 7F
103 F8DC B7 E8 13
184 F80F 86 FE
105 FBEi B7 E8 IC
106 F8E4 CE 01 00
187 F8E7 FF E4 C5
10S F8EA 86 0C
109 F8EC 8D 01
110 F8EE 39

INITVS LDA A «7F
STA A VIAVIS+ IER
LDA A «FF
STA A VIAVIS+DDRB
LDA A «7F
STA A VIAVIS+DDRA
LDA A «FE
STA A V1AVIS+PCR
LDX «100
STX VTEMP
LDA A «C
BSR OUTPUT
RTS
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112 *
113 * OUTPUT ONE CHARACTER IN A REGISTER
114
115 F8EF FF E4 C3

F8F2 36
F8F3 37
F8F4 40
F8F5 27 59
FBF7 81 9F
F8F9 22 55
F8FB 81 1F
FBFD 22 35
F8FF 81 87
F901 26 04
F903 8D 5C
F905 20 49

OUTPUT STX SAVEX
116 PSH A
117 PSH B
118 TST A

BEQ QUTPT5
CMP A «9F
BHI 0UTPT5
CMP A £$1F
BHI GUTPT3
CMP A £7
BNE 0UTPT1
BSR BIPBIP
BRA 0UTPT5

* CONTRQL CHARACTERS
0UTPT1 LOK £TABVIS

STX PTTAB
ADD A PTTAB+1
BCC OUTPTS
INC PTTAB

OUTPTS STA A PTTAB+l
LDX PTTAB
LOA A 0.X
CMP A £$F
BEQ 0UTPT5

0UTPT2 STA A VIAVIS+ORB
BSR STROBE
(WD A £7

119
120 FUNCTIONS ?
121
122 CONTROL ?
123
124
125
126
127
128

F987 CE F8 B0
F98A FF E4 C8
F98D BB E4 Cl
F910 24 03
F912 7C E4 I»
F915 B7 E4 Cl
F918 FE E4 CB
F91B A6 00
F91D 81 0F
F91F 27 2F
F921 B7 E8 10
F924 80 38
F926 84 07
F328 26 05

129
138
131
132
133
134
135
136
137
138
139
148
141
142 BNE GUTPT6
143 * CLEAR SCREEN
144 F92A CE 40 73

F92D 20 1E
F92F CE 04 0C
F932 20 19

LDX £$4073
BRA OUTPT4

0UTPT6 LDX £$40C
BRA 0UTPT4

* STANDARD CHARACTERS
ÜUTPT3 LDA B £$F

STA B VIAVIS+ORB
STA A VIAVIS+QRA
BSR STROBE

OUTPTB LDA B VIAVIS+QRA

145
146
147
148
149 F934 C6 0F

F936 F7 E8 10
F939 B7 EB il
F93C 8D 18
F93E F6 E8 11
F941 59
F942 24 FA
F944 F6 £8 11
F947 59
F948 25 FA
F94A FE £4 C5
F94D 09
F94E 26 FD
F950 33
F951 32
F952 FE E4 C3

150
151
152
153
154 ROL B
155 BCC 0UTPT8

LDA B VIAVIS+GRA156 0UTPT7
157 ROL B
158 BCS OUTPT7

LDX VTEMP159
168 0UTPT4 DEX
161 BNE QUTPT4

PUL B
PUL A
LDX SAVEX

162 OUTPTS
163
164
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165 F355 39 RTS
166 *
167 * OUTPUT 5TR0BE
168 *
169 F956 C6 FC
170 F958 F7 E8 IC
171 F95B C6 FE
172 F95D F7 E8 IC
173 F3E8 39

5TR0BE LOA B «FC
STA B VIAVIS+PCR
LDA B «FE
STA B VIAVIS+PCR
RTS

174 *
175 * OUTPUT BELL
176 *
177 F961 86 7F
178 F363 8D 0D
179 F965 53
188 F966 F7 E8 61
181 F969 8D 07
182 F96B F7 E8 61
183 F96E 4A
184 F96F 26 F2
185 F971 39
186 F972 C6 68
187 F974 5A
188 F975 26 FD
189 F977 39

BIPBIP LDA A «7F
BIPSN1 BSR BIPDEL

CW B
STA B VIAMUS+ORA
BSR BIPDEL
STA B VIAHUS+ORA

J*

DEC A
BNE BIPSN1
RTS

BIPDEL LDA B £$60
BIPSN2 DEC B

BNE BIPSN2
RTS

190 END
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132 F988 ORG $F980
KEYBOARD HftNDLER194 m

195 OPT PftG
196
197 *’**** *** ************************
198 *
199 KEYBOARD HftNDLER* *
2IM * #
201 **************+********************
202
203
204 *
205 I/G ROUTINES*
206 *
207 *
208
209

INITCV INITIALIZATIONS
TINPUT CHECK FOR TYPED CHflRflCTER
INPUT INPUT ONE CHARftCTER

*
*

210 *
211 *
212 *
213 * EQUATES
214 *
215 ES40 VIACL EQU

DATAI EQU
DATA2 EQU

CMDE1 EQU

CMDE2 EQU
VIAMUS EQU

GTEXT EQU

SETMEM EQU
GINIT EQU

$ES40
$ES20
$EB30
$E821
$EB31
$£860
$F403
$EBFB
$F400

216 E820
E830217

218 E821
219 ES31
220
221

E860
F403

222 EBF8
223 F400
224 0000 ORB EQU 0
225 0001 ORA EQU 1
226 0002 DDRB EQU

J227 0003 DORA EQU 3
228 0004 EQUT1LL 4
229 000C PCR EQU $C
2-30 000D EQUIFR $D
231 B00E IER EQU *E
232 00A1 SHIFT EQU SHIFT CODE

REPEAT CODE
$A1

233 00A0 REPT EQU $A0

)
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235 *
236 * KEYBOARD 1 TABLE DEFINITION
237 *
238 F988 ADTAB1 ECU *
233
240

F380 IA
F388 12
F390 19
F998 09
F9A0 09
F9A80A
F9B0 10
F9B8 00

FCB $lfi,$041$05.$13.$86.$03.$85.$18
$12.$07,$14.$06,$88,$02,$87,$16
$19,$0A,$15,$08.$8A.$9D,$83.$0E
$09,$11,$01.$00,$84,$17.$F1.$A1
$09,$0C.$0F,$0B,$8C,$9B,$8B,$9E
$0A,$0D,$00.$7F,$08,$00,$1F,$20
$10,$1C,$1D,$0D,$9C,$00,$00,$1E
$00,$A0,$00,$00,$00,$00,$00,$00

FCB
241 FCB
242 FCB
243 FCB
244 FCB
245 FCB
246 FCB
247
248 F9C0 IA

F9C8 12
F9DB 19
F9D8 09
F9E0 09
F9E80A
F9F0 10
F9F8 00

FCB $1A,$04,$05,$13,$86,$03,$85,$18
$12,$07,$14,$06,$88,$02,$87,$16
$19,$0A,$15,$08,$BA,$9D,$89,$0E
$09,$11,$01,$00.$84,$17,$F1,$A1
$09,$0C,$0F,$08,$8C,$9B,$8B,$9E
$0A,$0D,$00,$7F,$08,$00,$IF.$20
$10,$1C.$1D,$00,$9C,$00,$00,$1E
$00,$A0,$00,$00,$00,$00,$00,$00

249 FCB
250 FCB
251 FCB\
252 FCB
253 FCB
254 FCB
255 FCB
256
257 FA00 5A

FA08 52
FA10 59
FAIS 09
FA20 49
FA28 0A
FA30 50
FA38 00

FCB $5A,$44,$45,$53,$33,$43,$32,$58
$52,$47,$54,$46,$35,$42,$34,$56
$59,$4A,$55,$48,$37,$3F,$36,$4E
$09,$51,$41,$00,$31,$57,$F1,$A1
$49,$4C,$4F,$48,$39,$2F,$38,$2E
$0A,$0D>$00,$7F,$08.$00,$5F,$20
$50,$25,$7E,$40,$81,$00,$30,$2B
$00,$A0,$00,$00,$00,$00,$00,$00

258 FCB
259 FCB
260 FCB
261 FCB
262 FCB
263 FCB
264
265

FCB

266 FA40 7A
FA48 72
FA50 79
FA58 09
FA60 69
FA68 8A
FA7B 70
FA78 00

FCB $7A,$64,$65,$73,$22,$63,$7B,$78
$72,$67,$74,$66,$28,$62,$27,$76
$79,$6A,$75,$68,$70,$2C,$83,$6E
$09,$71,$61,$00,$26,$77,$F1,$A1
$69,$6C,$6F,$6B,$82,$3A,$21,$3B
$0A,$0D,$00,$7F.$08,$80,$20,$20
$70,$7C,$5E,$60,$29,$00,$40,$30
$00,$A0,$00,$00,$00,$00,$00,$00

267 FCB
268 FCB
269 FCB
270 FCB
271 FCB
272 FCB
273 FCB
274 *
275 KEYBOARD 2 TABLE DEFINITION
276 *
277 FA8B ADTAB2 EQU *
278 FA80 24

FA88 00
FA90 5C
FA98 3C
FAA0 25
FAA8 5B
FAB0 2A
FAB8 23

FCB $24,$F2,$0B,$F7,$0C,$00,$0A,$F6
$00,$00,$00,$F5,$08,$00,$00,$00
$5C,$80,$00,$00,$00,$F4,$30,$00
$3C,$00,$31,$34,$30,$F3,$2E,$37
$25,$3E,$20,$2A,$2B,$00,$00,$2F
$5B,$2F,$00,$F9,$1D,$00,$00,$F8
$2A,$50,$33,$36,$00.$00,$00,$33
$23,$1B,$32,$35,$00,$00,$2C,$38

279 FCB
280 FCB
281 FCB
282 FCB
283 FCB
284 FCB
285 FCB
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* I /O INITIALIZATIONS287
288 *************
289 *

ALPHA OUTPUT ON GRftPHIC298 FAD0 BD F4 03 TEXT
291 FAC3 7E FD 12

JSR GTEXT
JMP CONTRL

292 *
293 *

INITIALIZE SCREEN
INITIALÎ ZE GRAPHIE

294 FAC6 BD F8 D0 MIT
295 FAC9 BD F4 00
296 FACC 86 01
297 FACE B7 EB F8

JSR INITVS
JSR GINIT
IDA A Cl
STA A SETMB1

298 *
299 * VIA FOR BELL

INITCV LDA A «7F
STA P VIAHUS+ IER
LDA A «FF
STA A VIAMUS+PCR
STA A VIAMUS+DDRA

300 FAD1 86 7F
301 FAD3 B7 E8 6E
302 FADG 86 FF
303 FAD8 B7 E8 6C
304 FADB B7 E8 63
305 *

* 8279306
307 *

* ENCQDEO KEYBOARD W-KEY ROLLGVER308
309 *
310 FADE 86 02
311 FAE0 B7 E8 21
312 FAE3 B7 E8 31
313 FAES 86 Cl
314 FAES B7 EE 21
315 FAEB B7 ES 31
316 FAEE 86 2F
317 FAF0 B7 E8 21
318 FAF3 B7 E8 31
319 FAF6 86 A0
320 FAF8 B7 E8 21

INIT82 LDA A £2
STA A CMDEt
STA A Ct1D£2
LDA A £$C1
STA A CMDE1
STA A CMDE2
LDA A «2F
STA A CMDE1
STA A CMDE2
LDA A £$R0
STA A CMDE1

321 *
* PARALLEL I/O PORT
INITVC CLR A

322
323 FAFB 4F
324 FAFC B7 ES 43
325 FAFF 43
326 FB00 B7 EB 42
327 FB03 86 C3
328 FB05 B7 E8 4C
329 FB08 B6 E3
330 FB0A B7 E8 4C

STA A VIACL+DDRA
COI A
STA A V1ACL+ÜDRB
LDA A «C3
STA A V1ACL+PCR
LDA A «E3
STA A VIACL+ PCR

331 *
* HAIT FOR KEYBOARD

LDA B £13
STABI LDA A «C2

STA A CKDE1
STA A CMDE2
LOX «1000

332
333 FB8D C6 0D
334 FB0F 86 C2
335 FBI 1 B7 E8 21
336 FB14 B7 ES 31
337 FBI 7 CE 10 00
338 FB1A 09
339 FB1B 26 FD

STABI DEX
BNE STABI
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DEC B340 FBID 5A
341 FB1E 2& EF
342 FB20 39

BNE STABI
RTS

L J
22-10-81 TSC ASSEMBLER PAGE 10KEYBOARD HANDLER

344 *
* GET THE CHARACTER TYPED ON KEYBOARD345

346 *
GET CHARACTER
CLEAR FLAG
RETURN

347 FB21 B6 £4 C2 INPUT
348 FB24 7F E4 13
349 FB27 39

LDA A SAVEA
CLR FLG1N
RTS

350 *
* REPEAT PROCESSING351

352 *
READ FIFO SENSQR RAM AT ROM 7353 FB28 CS 47

354 FB2A F7 E8 21
355 FB2D CE 03 00
356 FB30 09
357 FB31 26 FD
358 FB33 F6 E8 20
359 FB3G C4 02
360 FB3S 27 0B
361 FB3A CE 20 00
362 FB3D 09
363 FB3E 26 FD
364 FB40 73 E4 13
365 FB43 20 08
366 FB45 C6 02
367 FB47 F7 E8 21
368 FB4A 7F E4 12
369 FB4D CG Cl
370 FB4F F7 EB 21
371 FB52 20 il

REPTA LDA B £447
STA B CMDE1
LDX £4300 DELAY AFTER COMMAND

REPTA4 DEX
8NE REPTA4
LDA B DATAI
AND B £2
BEB REPTA2
LDX £42000

GET DATA
CHECK FOR REPEAT CODE
NO MORE REPEAT
DELAY

REPTA1 DEX
BNE REPTA1
C01 FLGIN
BRA REPTA3

REPTA2 LDA B £2
STA B CMDE1
CLR FLGRPT

REPTA3 LDA B £4C1
STA B CHDE1
BRA TINPT1

SET INPUT FLAG

SET ENCQDED SCAN KEYBOARD

CLEAR REPEAT FLAG
CLEAR INTEL 8279

RETURN
372 *
373 * CHECK IF A CHARACTER HAS BEEN TYPED
374 *

CHARACTER ALREADY PRESENT
YES RETURN
SAVE X
SAVE A
SAVE B
REPEAT ?
YES GO PROCESS REPEAT
CHECK AND READ KEYBOARD
RESTORE X
SET l
RESTORE B
RESTORE A
RETURN

375 FB54 7D E4 13 TINPUT TST FLGIN
BNE TINPT2
STX SAVEX
PSH A
PSH B
TST FLGRPT
BNE REPTA
BSR KEYB

383 FB65 FE E4 C3 TINPT1 LDX SAVEX
384 FB68 7D E4 13
385 FB6B 33
386 FB6C 32
387 FB6D 33

376 FB57 26 14
377 FB59 FF E4 C3
378 FB5C 36
379 FB5D 37
380 FB5E 7D E4 12
381 FB61 26 C5
382 FB63 80 09

TST FLGIN
PUL B
PUL A

TINPT2 RTS
388 *

* CHECK AND READ KEYBOARD389
390 *

LDA A CMDE1 CHECK KEYBOARD 1
AND A £4F
BNE KEYB1 UE HAVE CHAR.
LDA A CMDE2 CHECK KEYBOARD 2
AND A £4F
BEO KEYB4 NK1THING.RETUfôl

391 FB6E B6 E8 21 KEYB
392 FB71 84 0F
333 FB73 26 11
394 FB75 B6 E8 31
395 FB7S 84 0F
396 FB7A 27 38

v
J
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397 FB7C BE E8 30
FB7F CE FA 88
FB82 84 3F
FB84 20 00
FB86 B6 E8 20 KEYB1
FB89 CE F9 80
FB8C 7D E4 11
FB8F 26 02
FB91 84 BF
FB93 FF E4 C0 KEYB2
FB96 BB E4 CI
FB99 24 03
FB9B 7C £4 C0
FB9E B7 E4 Cl KEYB3
F8A1 FE E4 C0
FBA4 fi6 00
FBA6 B7 £4 C2
FBA9 81 Al
FBAB 27 08
fBAD 81 A0
FBAF 27 15
FBBl 73 E4 13
FBB4 39

LUA A DATA2
LDX EADTAB2
AND A «3F
BRA KEYB2
LDA A DATAI
LDX EADTAB1
TST FLGSHF
BNE KEYB2
AND A £*BF
5TX PTTAB
ADD A PTTAB+1
BCC KEYB3
INC PTTAB
STA A PTTAB+1
LDX PTTAB
LDA A 0i X
STA A SAVEA
CMP A £SHIFT
BEQ GSHIFT
CMP A CREPT
BEQ GREPT
COM FLGIN

GET CHAR.
ADDRESS OF TABLE 2
ONLY 6 BITS

398
399
400
401 GET CHAR.

ADDRESS OF TABLE 1
CHECK SHIFT LOCK

402
403
404
405 IF LOCKEDi MASK THE BIT
406
407 ADDRESS OF CHAR. IN THE TABLE
408
409 ADD CARRY IF ANY
410
411 GET ADDRESS OF CHAR.

GET CODE
SAVE IT
SHIFT KEY ?
YES GO PROCESS IT
REPEAT KEY ?
IF YES GO PROCESS IT
SET INPUT FLAG
RETURN

412
413
414
415
416
417
418
419 KEYB4 RTS
420 *
421 * SHIFT LOCK PROCESSING
422 *
423 FBB5 7D £4 11 GSHIFT TST FLGSHF

BEQ GSHFT1
LDA A £$A0
FCB SKIP2

GSHFT1 LOA A £$A3
STA A CMDE1
COM FLGSHF

CHECK FLAG
SKIP IF LOCKED
LIGHT ON

FBBB 27 03
FBBA 86 A0
FBBC BC
FBBD 86 A3
FBBF B7 ES 21
FBC2 73 E4 11
FBC5 39

424
425
426
427 LIGHT OF
428
429 SNITCH THE FLAG

RETURN430 RTS
431 *
432 * FIRST TIME REPEAT HAS BEEN TYPED
433 *

FBC6 8D A6
FBCS 7D E4 13
FBCB 27 F9
FBCD C6 04
FBCF F7 ES 21
FBD2 86 FF
FBD4 B7 E4 12
FBD7 39

434 GREPT BSR. KEYB
TST FLGIN
BEQ GREPT
LOA B £4
STA B CMÜE1
LDA A £»FF
STA A FLGRPT

CHECK AND READ KEYBGARD
CHAR. TYPED ?
NO.HAIT
YES SET ENCQDED SCAN SENSÜR MATRIX

435
436
437
438
439 SET REPEAT FLAG
448
441 RTS RETURN
442 *

* RAM RESERVER TO VARIABLE INFORMATIONS443
444 *

E411445 ORG *E411 INITIALIZED TQ ZERO AT START
446 E411 FLGSF RMB

FLGRPT RMB
FLGIN RMB

1
447 E412 1

E413448 1
E4C0449 ORG $E4C0

450 E4C0 PTTAB RMB A
L
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451 E4C2
452 E4C3
453 E4C5

SAVEA RMB
SAVEX RMB
VTEMP RMB

1
o
2

454
455 END
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457 FBD8 GRG $FBD8
NAM DISK BOOTSTRAP
OPT PAG

459f ) 460
461
462
463 * *
464 * -S- COMMAND

* DISK BOOTSTRAP <5“ )
*

465 *466 * *467 *>»*>W*:M:>M4***#>m***>l°m**>t******468
469 * EOUATES FOR WD 1791
470
471 E8E0
472 E8F0
473 EBF2
474 E8F3
475 A100

DRVREG EQU
COURES ESU
SECREG EQU
DATREG EQU
LOADER EQU

$E8E0
$E8F0
$EGF2
$E8F3
$A100

DRIVE REGISTER
COMMAND REGISTER
SECTOR REGISTER
DATA REGISTER

476
* PRGGRAM STARTS HERE477

47E
479 FBD8 B6 E8 F0 DKBQOT IDA A COMREG

CLR DRVREG
LDX K

TURN MOTOR ON
SELECT DRIVE £B480 FBDB 7F ES E0

481 FBDE CE 00 00
482 FBE1 08
483 FBE2 09
484 FBE3 09
485 FBE4 26 FB
486 FBE6 C6 F4
487 FBES F7 EG F0
488 FBEB GD 2F
489 FBED F6 ES F0 L00P1
490 FBF0 53
491 FBF1 C5 01
492 FBF3 26 F8
493 FBF5 86 FE
494 FBF7 B7 ES F2
495 FBFA GD 20
496 FBFC 86 73
497 FBFE B7 EB F0
498 FCBi 8D 19
499 FC03 CE Al 00
500 FC06 C5 02
501 FC0B 27 07
502 FC0A 86 EG F3
503 FC0D 43
504 FC0E A7 00
505 FC10 08
506 FCU F6 EG F0 L0GP3
507 FCU 53
508 FC15 C5 01
589 FC17 26 ED
510 FC19 7E Al 00

OVR INK DELAY FOR MOTOR SPEEDUP
DEX
DEX
BNE OVR
LDA B «F4
STA B COMREG
BSR DELAY
LDA B COMREG
COM B
BIT B £1

DO RESTORE COMMAND

CHECK WD STATUS

WAIT TILL NGT BUSY
BNE LG0P1
LDA A £$FE
STA A SECREG
BSR DELAY
LDA A «73
STA A COMREG
BSR DELAY
LDX aOADER
BIT B £2
BEQ L00P3
LDA A DATREG
COM A
STA A 0, X

SETUP FOR SECTOR £1

SETUP READ COMMAND

ADDRESS OF LOADER
DTA PRESENT ?
SKIP IF NGT
GET A BYTE

LOOP2

PUT IN MEMORY
BUMP POINTER
CHECK WD STATUS

INX
LDA B COMREG
COM B
BIT B £1
BNE L0GP2
JMP LOADER

IS WD BUSY ?
LOOP IF SO
JUMP TO FLEX LOADER

DISK BOOTSTRAP 22-10-81 TSC ASSEMBLER PAGE 14

511
512 FC1C GD 00 DELAY
513 FC1E GD 00 DEL1
514 FC20 39

BSR DEL!
BSR RTN

RTN RTS
515
516 END
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513 NAM GPMON VI.3
520 GPT PAG
521 FC25 ORG $FC25
522
523 (c******+*****Mc*******.-**!».-*
524 * *
525 TERMINAL MODE* *
526 * *
527
526
529 *
530 + EGUATES
531 *
532 E80C
533 E80D
534 £810
535 800B
538 0004

ACIAC EQü
ACIAD ESU
VIAC ESU

$E80C
ACIAC+1
$EB10

ACIA COMMAND REGISTER
ACIA DATA REGISTER
CPU VIA FOR ACIA EXTERNAL aOCK
VIA AUXILIARY CGNTROt REGISTER
VIA Tl LOW ORDER LATCH

)ACR ESU (B
T1LL ESU 4

537 *
538 * INITIALIZE ACIA(CPU)

* Aî=ACIA COMMAND
* Xi=CLOCK VIA

539
540
541 *
542 FC25 CG 03
543 FC27 F7 E8 0C
544 FC2A B7 E8 0C
545 FC2D 88 C0
546 FC2F B7 ES IB
547 FC32 FF E8 14
548 FC35 39

INICIA IDA B £3
STR B ACIAC
STA A ACIAC
LDA A £$C0
STA A VIAC+ACR
STX VIAC+TllL INITIALIZE CLOCK

RETURN

MASTER RESET CODE
RE££T ACIA
INITIALIZE ACIA
INZ CLOCK FOR ACIA

RTS
549 *
550 * OUTPUT ONE CHARACTER TO ACIA
551 *
552 FC36 37
553 FC37 FG ES K OUTC1
554 FC3A 57
555 FC3B 57
558 FC3C 24 F9
557 FC3E B7 ES 0D
558 FC41 33
559 FC42 39

TOACIA PSH B SAVE B-REG
TEST READYLDA B ACIAC

ASR B
ASR B
BCC ÛUTC1 XMIT NÛT READY

OUTPUT CHAR.
RESTORE B-REG
RETURN

STA A ACIAD
PUL B
RTS

580 *
561 * INPUT ONE CHARACTER FROM ACIA
562 *
563 FC43 8D 08
564 FC45 27 FC
565 FC47 B6 E8 0D
566 FC4A 84 7F
567 FC4C 39

INACIA BSR CHKACI CHECK FOR RECEIVED CHAR.
BEQ INACIA NOT READY

INPUT CHAR.
RESET PARITY BIT
RETURN

LDA A ACIAD
AND A £$7F
RTS

568 *
569 * CHECK FOR TYPED CHARACTER
570 *
571 FC4D B6 £8 0C CHKACI LDA A ACIAC READ STATUS

x)
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SHOW READY OR MOT READY
RETURN

572 FC50 85 SI
573 FC52 39

BIT A £1
RTS

574 *
575 * PRÛGRAM STARTS HERE
576 *

JSR PCRLF
LDX CUUEST
JSR PDATA1
JSR INCH

577 FC53 BD FD CC COM
578 FC56 CE FC SC
579 FC59 BD FD 91
580 FC5C BD FD 9S
581 FC5F 18
582 FC60 BD FD CC
583 FC63 Cl 31
584 FC65 27 09
585 FC67 Cl 32
586 FC69 26 E8
587 FC6E CE 18 00
588 FC6E 20 03
583 FC70 CE 64 00 COM 1
590 FC73 86 01
591 FC75 8D AE

ASK FOR SPEED

IMPOT SPEED
SAVE IT IM B
OUTPUT CR/LF

TAB
JSR PCRLF
CMP B «31

3808DSBEB CGM1
CMP B «32
BNE COM
LDX «1800
BRA COM2
LDX £$6400
LOA A £1
BSR IMICIA

NGÎ CORRECT
12«) BBS

308 BDS
EVEN PARITY.2 STOP BITS.CLOCK/16
INITÎAL1ZE ACIA

COM2

592 *
CHECK FOR TYPED CHAR.
MO CHAR.
IMPOT CHAR.
XMIT CHAR.

JSR CHKCHR
BEQ TERM1
JSR INPUT
BSR TOACIA

593 FC77 BD FB 54 TERM
594 FC7R 27 05
595 FC7C BD FB 21
596 FC7F 8D B5
597 *

CHECK FOR RECEIVED CHAR.
NG CHAR.
GET RECEIVED CHAR.
OUTPUT IT
CONTINUE

TERM1 BSR CHKACI
BEQ TERM
BSR INACIA
JSR QUTCH
BRA TERM

598 FC81 BD CA
599 FC83 27 F2
680 FC85 80 BC
601 FC87 BD FD 82
602 FC8A 20 EB
603
604 FC8C 56
605 FCBE 04

QUEST FCC ’V=
FCB 4
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)607
008 * *609 PARALLEL PRINTER KANDLER **610 *
011
612
613
614 *615 * OUIPUT ONE CHARACTER TO PRINTER
616 *
617 FCEF 37
618 FC98 F5 ES 4D CPQUT LDA S VIACL+IFR WAIT FOR READY

BIT B »10
BE8 CPQUT
STA A VIACL+GRB OUTPUT CHAR.
LDA B £$C3
STA B VIACL+PCR HANDSHAKE
LDA B £$E3
STA B VIACL+PCR
PUL B

PGUT PSH B SAVE B

619 FC93 C5 10
620 FC95 27 F9
621 FC97 B7 ES 40
622 FC9A CS C3
623 FCSC F7 ES 4C
624 FC9F C6 E3
625 FCA1 F7 ES 4C
626 FCA4 33
627 FCA5 39

1RESTORE B
RETURNRTS

GPMON VI.3 22-10-81 TSC ASSEMBLER PAGE 18

629 **+*++**** *+*»****+***+
630 * *631 MQNITOR
632 * *633 ********!!<***:**>|:*>t:***>t:***634
635
636 *637 * EOUATES
63S *639 FCR5
640 E408
641 08ÏF
642 0030
643 000D
644 000A
645 002B
646 002E
647 002D

ROM EOU $FCA6
$E400RAM EOU

SWI EOU $3F SRI OP CODE
SP-NIO-2 SIZE CF RAM TQ CLEAR

CARRIAGE RETURN
LINE FEED
PROMPT CHARACTER
MEMORY INCREMENT CHAR.
MEMORY DECREMENT CHAR.

SZRCL EOU
CR EQU $D
LF EQU $A
PRPT EQU ’+
DÛHN EOU
UP EQU Y

_
648 *
649 EC00
650 5000
651 FB54

K7M0D EOU
BASIC EQU
CHKCHR EQU

$EC00
$8000
TINPÜT

K7/MODEM HANOLER ADDRESS
ROM BASIC EXECUTION ADDRESS
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£53 FCA6 QRG ROM
£54 *
555 * JUMP TABLE TO ROUTINES PERFQRMING GPMQN FUNCTIONS65G *

FCTABL EQU£57 FCAB *
FCC£58 FCA£ 40

FCA7 FD ED
FCA9 47
FCAA FE 37
FCAC 52
FCAO FF 1E
FCAF 56
FCB0 FE 2A
FCB2 55
FCB3 FE 1E
FCB5 57
FCB6 FE 26
FCB8 43
FCB9 FE 43
FCBB 4E
FCBC FE 4B
FCBE 54
FCBF FE 4F
FCC1 42
FCC2 FE 23
FCC4 44
FCC5 FE 65
FCC7 F3
FCCS FB DB
FCCA 4B
FCCB EC 00
FCCD 4F
FCCE FE 8C
FCD0 Fl
FCD1 80 00
FCD3 F2
FCD4 FC 53
fCDb F4
FCD7 FA C0

/H/ -M- MEMORY CHANGE
CHANGE
/G/ -G- Gü rt) ENTERED ADDRESS

FDB£59
££0 FCC
661 FDB GOTO
662 FCC /R/ -R- PRINT STACK
663 FDB PSTAK
664 FCC /V/ -V- SET A BREAKPÛINT

SETBRK
/U/ -ü- RESET A BREAKPOÎ NT
RSTBRK
/W -41- DELETE ALL 8REAKPG1NTS
DELBRK
iZt -C- CONTINUE

£65 FDB
666 FCC
667 FDB
£68 FCC
669 FDB
£70 FCC
671 FDB CQNT
672 FCC / N/ -N- ICXT ( TRACE 1 INSTRUCTION)
673 FDB NEXT
674 FCC /T/ -T- TRACE N INSTRUCTIONS
675 FDB TRACE

FCC /8/ -B- PRINT ALL BREAKS
PNTBRK
/0/ -D- MEMORY DUMP

676
677 FDB
678 FCC
£79 FDB DUMP
£80 FCB $F3 -BOQT- EXECUTE DISK BOQTSTRRP
E81 FDB DKBOOT

/K/ -K- LINK TO K7/M0DEM HANDLEft
K7M0D
/0/ -0- SMITCH OUTPUT TO PRINTER
SMITCH

562 FCC
ES3 FDB
684 FCC
685 FDB
£86 FCB -BASIC- EXECUTE ROM BASIC$F1
687 FDB BASIC
688 FCB -COM- TERMINAL MODE$F2
689 FDB COM
690 FCB *F4 -GR- GRAPHIC MODE691 TEXTFDB
692 FCD9 FCTBEN EQU *
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£34 *
£95 * I/O INTERRUPT SEQUENCE
£36 *
£97 FCD9 FE E4 jj» 10
£98 FCDC 6E 00

LDX rov
JMP X

GET IRQ VECTOR

699 *
700 * NMI SEQUENCE
701 *
702 FCDE FE E4 02 POUDW LDX NIO
703 FCE1 ËE 00

GET NUI VECTGR
JMP X

704 *
705 * SKI INTERRUPT SEQUENCE
706 *
707 FCE3 FE £4 36 SFEI
70S FCE6 6E 00

LDX SU11
JMP X

GET SMI VECTOR

709 *
710 * INITIALIZATIQN/RESET CODE
711 *
712 FCE8
713 FCE8 E4 B8
714 FCEfl FF 06

ADRSTR EQU *
FDB STACK-7

SUI1S
IMIT FOR "SP"
INIT FOR "SNirFDB

715 *
716 FCEC 20 03
717 FCEE 7E FF 5A
718 FCF1 7E FF 81 BRG
719 FCF3

BRA BRG
JMP BRNÛGÜ
JMP BRGO

"BRA" INST IS REPLRCED BV CÜND BRA
INST IN ROUTINE WHICH DETERMINES
IF BRA IS GO/NDGO

ADREND EQU *-l
720 *
721 * CONSTANT INITIALIZAT10N
722 *
723 FCF4
724 FCF48E E4 3F
725 FCF7 CE FC F3
726 FCFA « 00
727 FCFC 36
728 FCFD 09
729 FCFE SC FC E7
730 FD01 26 F7

START EQU *
LDS ESTKEND-1 S:POINTER TO RAM

EADREND X:POINTER TÜ ROM
GET NEXT CONSTANT 8YTE
INIT NEXT RAM BYTE

LDX
STARTI LDA A X

PSH A
DEX
CPX EADRSTR-1 END OF CONSTANT ROM AREA
BNE STARTI Nü CONTINUE

731 *
732 * INITIALIZATION TO 0
733 *
734 FD03 85
735 FD05 C6 38
736 FO07 4F
737 FD88 36
738 FD03 5A
739 FD0A 26 FC

FCB SKIPM13 VERSION NUMBER fiüGU.17 1931
LDA B £SZRCL S1ZE OF RAM TO CLEAR
CLR A

START2 PSH A CLEAR NEXT RAM LOCATION
ANYMORE BYTES TO INIT ?
YES CONTINUE

DEC B
BNE START2

740 *
741 * INIT1ALIZE I/O
742 *
743 FD0C B£ E4 34
744 FD0F BD FA C£

LDS SP
JSR INIT INITIALIZE I/O

J
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746 *747 * MAIN COMMAND/CDNTROL LOOP
748 *743 FD12
750 FD12 BE £4 34
751 FD15 CE FF 06
752 FD18 FF E4 36
753 FD1B BD FD D4
754 FD1E 7F E4 08
755 FD21 BD FD 88
756 FD24 16
757 FD25 BD FD 83

CONTRL E8U *LOS SP RESTORE STftCK POINTER
RESTORE SRI VECTORLDX fSWIlS

STX SUI1
PROMPT
OÜTSW

JSR PRINT PROMPT
MAKE SÛRE INPUT IS ECHOED
REflD COMMAND CHARACTER
SAVE IT IN B
PR INT SPACE AFTER COMMAND

CLR
JSR INCH
TAB
JSR OUTS

758 *753 * B REGISTER HOLDS CHARACTER INPUT BY USER
USE JUMP TABLE TG GO TO APPRQPRIATE ROUTINE760

761 *762 FD28 CE FC A6
763 FD2B El 00
764 FD2D 27 0F
765 FD2F 08
766 FD30 08
767 FD31 08
768 FD32 8C FC D9
769 FD35 26 F4
770 FD37 86 3F
771 FD39 BD FD 82
772 FD3C 20 D4

LDX EFCTABL
CMP B 0, X
SES GOODCH

X:= ADDRESS OF JUMP TABLE
DOES INPUT CHAR. MATCH ?
YESiGÛ TG APPROPRIATE ROUTINE
NQ UPDATE INDEX

NXTCHR

INX
INX
INX
CPX EFCTBEN
BNE NXTCHR
LDA A £’?
JSR ÛUTCH
BRA CONTRL

END OF TABLE REACHED ?
NOiTRY NEXT COMMAND
NO MATCH PRINT "?“WHAT

REPROMPT USER
773 4:

774 FD3E EE 01 GOODCH
775 FD40 6E 00

LDX l. X
JMP 0, X

GET ADDRESS FROM J. T.
GO TO APPRQPRIATE ROUTINE
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777 FD42 ORG $FD42
77B *
779 * BASIC ROUTINES
788 *
781
782 *
783 * INPUT HEX CHARACTER
784 *
785 FD42 SD 54
786 FD44 80 30
787 FD46 2B CA
7Ë8 FD48 81 09
783 FD4A 2F 0A
738 FD4C 81 11
791 FD4E 2B C2
792 FD50 81 16
793 FD52 2E BE
794 FD54 88 07
795 FD56 39

INHEX BSR INCH
IWEX2 SUB A £$30

BMI CGNTRL
CMP A £$9

NOT ÆX

BLE IN1KG
CMP A »U
BMI CONTRL
CMP A £$16
BGT CONTRL
SUB A £7

NOT ÆX

NOT HEX

IN1HG RTS
796 *

* BUILD ADDRESS797
798 *
799 FD57 8D 10
8® FD59 B7 E4 0A
801 FD5C BD SB
802 FD5E B7 E4 BB
803 FD61 FE £4 0A
804 FD64 39
805 FD65 BD F0
806 FD67 20 4A

BADDR BSR BYTE
STA A XHI

READ 2 CHAR.
BSR BYTE READ 2 CHAR.
STA A XLQW
LOX XHI X:= ADDRESS HE BUILT
RTS

BADDRS BSR BADDR
BRA OUTS

BUILD ADDRESS
PRINT SPACE AND RETURN

807 *
808 * INPUT BYTE
809
810 FD63 8D D7
811 FD6B 43
812 FD6C 48
813 FD6D 48
814 FD6E 48
815 FDEF 16
816 FD70 8D D0
817 FD72 IB
818 FD73 39

BYTE BSR INHEX
ASL A
ASL A

GET HEX CHAR.
BYTE2

ASL A
ASL A
TAB
BSR INHEX GET HEX CHAR.
ABA
RTS

819 *
820 * QUT HEXA BCD DIGIT
821 *
822 FD74 44
823 FD75 44
824 FD76 44
825 FD77 44
826 FD78 84 0F
827 FQ7A SB 30
823 FD7C 81 39
829 FD7E 23 02

OUTHL LSR A
LSR A
LSR A
LSR A
AND A £$F
ADD A £$30
CMP A £$39
BLS GUTCH

OUT HEX LEFT BCD DIGIT

OUTHR OUT HEX RIGHT BCD DIGIT

O
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830 FDM 8B 07 ADD A £7
831 *832 * OUTPUT ONE CHARACTER
833 *834 FDB2 BD F8 EF OUTCH JSR QUTPUT

TST PRTFLG
8NE POUTS

QUTPUT CHAR. TO SCREEN
TO PRINTER ?
IF YES PRINT CHAR.
RETURN

835 FD85 7D E4 09
83E FD88 26 01
837 FD8A 39
838 FD8B 7E FC 8F POUTS JKP POUT

RTS

839 *
840 * PRINT DATA POINTED BY X-flEG
841 *e42 FD8E 80 F2
843 FD90 08
844 FD91 AS 00
845 FD93 81 04
846 FD95 26 F7
847 FD97 39

PDATA2 BSR OUTCH
PDATA3 INX
PDATA1 LDA A X

CMP A £4
BNE PDATA2

OUTPUT DATA

STOP IF EOT

RTS RETURN
848 *849 * INPUT ONE CHARACTER
850 *
851 FD98 BD FB 54 IMCH
852 FD9B 27 FB
853 FD9D BD FB 21
854 FDA0 70 E4 08
855 FDA3 27 DD
856 FDA5 39

JSR TINPUT
BEQ INCH
JSR INPUT
TST OUTSH
BEQ OUTCH

CHECK FOR TYPED CHAR
NOT READY
INPUT CHAR.
SHOULD INPUT BE ECHOED?
IF SO i OUTPUT CHAR.

RTS
857 *858 * OUTPUT BYTE
859 *860 FDA6 AS 00
861 FDA8 08
862 FDA9 36
SS3 FDAA 8D C8
864 FDAC 32
865 FDAD 20 C9

0UT2H LDA A 0, X QUTPUT 2 HEX CHAR.
INX

OUT2HA PSH A
BSR OUT LEFT HEX CHAR.OUTHL
PUL A
BRA OUTHR OUTPUT RIGHT ÆX CHAR (WD RTS

866 *SE7 * OUTPUT ADDRESS
868 *869 FDAF 80 F5
870 FDB1 80 F3
871 FDB3 86 20
872 FDB5 20 CB

GUT4HS BSR ÛUT2H
0UT2HS BSR QUT2H
OUTS LDA A £$20

BRA OUTCH

OUTPUT 4 HEX CHAR.+SPACE
OUTPUT 2 HEX CHAR. +SPACE
OUTPUT SPACE
(BSR+RTS)

873 *874 * PRINT STACK CONTENTS
875 *876 FDB7 8D 13
877 FDB9 FE E4 34
878 FDBC 08
879 FDBD 8D F2
880 FDBF SD F®
881 FDC1 8D EE
882 FDC3 8D EA
e83 FDC5 8D E8

PRINT BSR PCRLF OUTPUT CR/LF
PRINT OUT STACKSPLDX

INX
BSR QUT2HS

GUT2HS
0UT2HS
0UT4HS
OUT4HS

CC-REG
ACC-B
ACC-ft

BSR
BSR
BSR X-REG
BSR P-COUNTER
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884 FDC7 CE E4 34
885 FDCA 28 £3

LDX CSP
BRA 0UT4HS PRINT SP AND RETURN

886 *
887 * OUIPUT CR /LF
888 *
883 FDCC 86 80
898 FDCE 8D B2
891 FDO0 86 0A
892 FDD2 20 AE

PCRLF LDA A CCR
BSR OUTCH
LDA A CLF
BRA OUTCH

OUTPUT CR

QUTPUT LF
AND RETURN

893 *
894 * OUTPUT PROMPT
895 *
896 FDD4 8D F6
897 FDD6 B6 2B
898 FDD8 2« A8

PROMPT BSR PCRLF
LDA A CPRPT
BRA OUTCH

DO CR/LF

OUTPUT PROMPT AND RETURN
899 *
900 * ERROR ; VALUE IN RAM DO NOT MATCH
901 *
902 FDDA 16
903 FDDB 8D EF
904 FDDD CE £4 0A
905 FDEB 8D CD
906 FDE2 FE E4 0A
907 FDES 80 CA
908 FDE7 17
909 FDES 80 BF
910 FDEA 7E FD 37

ERROR TAB SAVE A
BSR PCRLF
LDX CXHI
BSR CUT4HS PR INT ADDRESS
LDX XHI
BSR OUT2HS PRINT CONTENT

RESTORE A
PRINT VALUE UE WANT TO STORE
PRINT *?"

TBA
BSR 0UT2HA
JMP WHAT

J
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912 *
913 * -B- CÛMMAND

* MEMORY EXAMINE ANS CHANGE914
915 *
916 FDED 80 73
917 FOEF 80 DB
918 FDF1 CE E4 0A CHRNG
919 FDF4 80 B9
920 F0F6 FE E4 0A
921 FDF9 80 B6
922 FOFB 89
923 FOFC 80 3A
924 FDFE 81 2E
925 FE00 27 14
926 FE02 SI 20
927 FE04 27 0E
928 FE06 BD FD 44
929 FE09 BD FD 6B
930 FE0C A7 »9
931 FE0E Al 08
932 FE10 27 EA
933 FE12 20 C6
934 FE14 09
935 FE15 85
936 FE16 08
937 FE17 FF E4 0A LFI
938 FE1A 8D B0
939 FE1C 20 D3

CHANGE BSR BADDRJ
BSR PCRLF
U3X CXHI
BSR 0UT4HS
LDX XHI
BSR 0UT2HS

BUILD ADORESS
00 CR/LF

PRINT ADORESS

PRINT OLD DATA
DEX

CHAI BSR INCH
CMP A CDOWN

INPÜT CHAR.
DQWN ?

BEO BLF YES
CMP A £UP
BEQ UA
JSR INHEX2
JSR BYTE2
STA A X
CMP A X
BEQ CW»
BRA ERROR

CHECK FOR OP

CHECK FIRST BYTE
GET NEW BYTE
WRITE BYTE IN MEMORY
CHECK IF RAM
GO INPÜT NEXT CHAR.
NOT RAM
DEC AODR
SKIP 1 BYTE
INC ADOR
SAVE ADORESS
OUTPUT CR/LF
CONTINUE

DEXUA
FCB SKIP1

BLF INX
STX XHI
BSR PCRLF
BRA CKANG

940 *
941 * -U- CÛMMAND

* RESET ONE BREAKPOINT942
943 *
944 FE1E SD 42
945 FE20 86 09
946 FE22 eC

RSTBRK BSR BADDRJ PUT ADDRESS IN XHI,XLOW
LDA A EBKFPG1 RESET 1 BREAK FLAG
FCB SKIP2 SKIP 2 BYTES

947 *
948 * -B- CÛMMAND

* PRINT OÜT ALL NON-ZERO BREAK AODRESSES949
950 «
951 FE23 86 21
952 FE25 BC

PNTBRK LDA A CBKFPRT PRINT BREAK AODR FLAG
FCB SKIP2 SKIP 2 BYTES

953 *
954 * -H- CÛMMAND

* FÏSET ALL BREAKPOINTS955
956 *
957 FE26 86 11
958 FE28 20 08

DELBRK LDA A EBKFPGA RESET BREAKS FLAG
BRA SETB2

959 *
960 * -V- CÛMMAND

* SET ONE BREAKPOINT961
962
963 FE2A 8D 36
964 FE2C 86 09

SETBRK BSR BADDRJ PUT ADDRESS INTO XHI,XLOW
LDA A EBKFPG1
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965 FE2E SD 63
966 FE30 æ 05
967 FE32 BD 5F
968 FE34 7E FD 12 CTRLJ

BSR BRKSUB
LDA A EBKFRCD SET ONE BREAKPÛINT FLAG

SETB2 BSR BRKSllB BREAK HANDLING SUBRÜUTINE
JMP CONTRL RETURN TO COWIANB LEVEL

969 *970 * -G- COMMAND
* GO TO ENTERED ADDRESS971

972 *973 FE37 BD 29
974 FE39 FE E4 34
975 FE3C A7 07
976 FE3E B6 E4 0A
977 FE41 A7 06

GOTO BSR BADDRJ
LDX SP
STA A 7,X
LDA A XHI
5TA A 6tX

GET ADDR. FROM USER IN XHI , XLOU
GET VALUE SAVED WHEN ENTER 11« GPMON
A-REG CÛNTAINS XLOH

PLACE ADDRESS ON STACK
978 *979 * -C- COMMAND

* CONTINUE EXECUTION980
981 *982 FE43 7C E4 10 CONT
983 FE46 CE 00 01
984 FE49 20 09

INC BRKTRC
LDX £1
BRA TRACE!

TRACE 1 TO RESTQRE SUPS

985 *986 * -N- COMMAND
* SINGLE INSTRUCTION TRACE REQUESTED987

988 *989 FE4B CE 00 01 NEXT
990 FE4E BC

LDX £1
FCB SKIP2

£INSTRUCTION TO TRACE
SKIP 2 BYTES

991 *992 » -T- COMMAND
* MULTIPLE INSTRUCTION TRACE993

994
995 FE4F 8D 11
936 FE51 7F E4 10 TRACE1 CLR
997 FE54 FF E4 06 TRACE3 STX
998 FE57 FE E4 .34
939 FE5A EE 06

1000 FE5C BD FF 9A
1001 FE5F 7E FF 47
1002 FE62 7E FD 57 BADDRJ JMP

TRACE BSR BADDRJ
BRKTRC
NTRACE

GET N. OF INSTRUCTION TO TRACE
CLEAR FLAG INDICATING TRACE IS DUE TO BREF
SAVE £ INST’S TO TRACE
X:=STACK POINTER
X:=ADDR OF INSTR TO BE EXECUTED
SAVE ADDR/OPCODE FOR TRACE
GOTO CONTIME TRACE

SPLDX
6iXLDX

JSR SAVTRC
CONTRC
BADDR

JMP

1003 *1004 * -D- COMMAND
* MEMORY DUHP1005

1006 *1007 FE65 BD FD 65 DUMP
1008 FE68 FF E4 0C
1009 FE6B BD F5
1010 FE6D BD FD CC DUMPl
1011 FE70 C6 10
1812 FE72 CE E4 0C
1013 FE75 BD FD AF
1014 FE78 FE E4 0C DUMP2
1015 FE7B BD FD B1
1016 FE7E FF E4 0C
1017 FE81 03
1018 FE82 BC E4 3A

JSR BADDRS
STX XSAVE
BSR BADDRJ
JSR PCRLF
LDA B £16
LDX £XSAVE
JSR CUT4HS
LDX XSAVE
JSR QUT2HS
STX XSAVE

GET START ADDRESS
SAVE II
GET END ADDRESS IN XHI. XLOW
ÛUTPUT CR,LF
1E BYTES PER LINE
PR INT ADDRESS

PR INT BYTE

SAVE NEW ADDRESS
DEX
CPX XHI FÎ NISHED ?

J
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1019 FE85 27 AD
1028 FE87 5A
1021 FEE8 26 EE
1022 FE8A 20 El

BE8 CTRLJ YEStEXIT
DEC THE COUNT

BNE 0UMP2 SAME LUC IF NOT 0
BRA DUMP1 NEW LIIC

DEC B

1823 *1824 * -0- COhMAND
* SKITCH OUTPUT TO PRINTER1025

1026 *1027 FE8C 73 E4 89 SWITCH COM
1028 FE8F 20 A3

PRTFLG SWITCH FlAG
BRA CTRLJ RETURN 70 COKMAND LEVEL
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1030 *

* 5UBRÜUTINE TO INSERT BREAK IN USER CODE1031
1032 *

INSBRK LDA A EBKFINS1033 FE91 86 82
1034 *

* BRKSUB1035
1836 *

* THIS ROUTINE HANDLES BREAKPOINT OPERATIONS

* THE CONTENT OF A-REG DETERMINES THE FUNCTIGN PERFORMED:
1037
1038
1039 *

1= A=BKFINS : PUT BREAKS INTO USER’ S CODE

* A=BKFPG1 : PUISE BREAKPOINT WHOSE ADDRESS IS IN
XHI, XLGN. ALL BREAKPOINTS ARE TEMPORARY REMOVED

» A=BKFPGA : PURGE ALL BREAKPOINTS

* A=BKFPRT : PRINT ALL BREAKS, TEMP. REMOVED

* A=BKFRMV : REMOVE TEMPORARY ALL BREAKPOINTS

* A=BKFRCD : PUT BREAK ADDRESS IN XHl. KLOW INTO THE
FIRST ZERO BREAKPOINT POSITION î TEMP. REMOVED

1040
1041
1842 *
1043
1044
1845
1046
1047 *
1848 *

*80888801

*10000010

*00000101

*00001081

*00010001

*80100001

BKFRMV EQU
BKFINS EQU
BKFRCD EQU
BKFPGî EQU
BKFPGA EQU
BKFPRT EQU

1049 0001
1050 0082
1051 0005
1052 0003
1053 0011
1054 0021
1055 *BRKSUB EQU *1056 FE93
1057 FE33 36
1058 FE94 CE E4 IC
1859 FE97 FF E4 0C BRKP8
1060 FE3A 33
1061 FE9B 37
1062 FE9C A6 02
1063 FESt EE 00
1064 FEA0 27 03
1065 FEA2 C4 FB
1066 FEA4 SC
1067 FEA5 C4 C4

SAVE A-REG
X POINTS BREAK TABLE
SAVE X
GET FUNCTION NUMBER
UPDATE STACK POINTER
LOAD USER CODE SAVED IN BREAK TABLE
LOAD THE BREAKPOINTED USER ADDRESS
IF ADDR=0 NOT A BREAKPOINT
RECORD NOT PLLÜWED , MASK FLAG
SKIP 2 BYTES
RECORD ONLY ALLOUED
ARE BREAKS IN USER’ CODE ?

PSH A
LDX EBRKADR
STX XSAVE
PUL B
PSH B
LDA A 2> X
LDX X
BEQ BfiKPBl
AND B £$FB
FCB SKIP2

BRKP01 AND B £$C4
1068 FEA7 7D E4 0F BRKP03 TST 8RKSIN

BEQ BRKP02
AND B £$FD
FCB SKIP2

BRKP82 (WD B £$FE

NO1069 FEAA 27 03
1070 FEAC C4 FD
1071 FEAE SC
1072 FEAF C4 FE

YES. DO NOT «RITE SUI IN USER CODE
SKIP 2 BYTES
AVOID THAT BREAKS BE TEMPORARY REMOVED

1873 *
* REWRITE CODE IN USER PROGRAM FROM BREAKPOINT TABLE1074

1075 * PLACE FUNCTION FLAG IN CARRY
BRKP2 FUNCTION NOT REQUESTED

REWRITE CODE IN USER PGM

1076 FEB1 54
1077 FEB2 24 02
1078 FEB4 A7 80

BRKP04 LSR B
BCC
STA A X

1079
* WRITE SWI ’S IN USER CODE1080

1081 *BRKP2 LSR B1082 FE86 54
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1083 FEB7 24 0D
1084 FEB9 AB 00
1885 FEBB 3S
1886 FEBC BB 3F
1087 FEBE A7 00
1088 FECB 32
1889 FEC1 FE E4 0C
1090 FEC4 A7 02

BCC BRKP3
LDA A X SAVE USER CODE
PSH A
LDA A £SWI
STA A X WRITE SWI
PU A

ADDR GF BREAK IN BREAK TABLE
5AVE USER CODE IN BREAK TABLE

LDX XSAVE
STA A 2, X

1891 *
1092 * RECORD BREAKPOINT IN TABLE
1093 *

GET ADDRESS OF BREAK IN TABLE
NEXT FUNCTION

1094 FEC6 FE E4 0C BRKP3
1095 FEC9 54
10% FECA 24 0E
1097 FECC B6 E4 0A
1098 FECF A7 00
1099 FED1 B6 E4 0B
1100 FED4 A7 01
1101 FED6 32
1102 FED7 84 FB
1103 FED9 36

LDX XSAVE
LSR B
BCC BRKP4
LDA A XHI
STA A 0, X
LDA A XLQU

STA A 1,X
PUL A

GET HI-BYTE OF NEW ADDRESS
WRITE IN TABLE
GET LOU BYTE

GET FUNCTION NUMBER FROM STACK
AND A »11111011 DO NÜT PLACE ADDRESS MORE THftN ONCE

CONTINUE TO TAKE GUT BREAKPOINTSPSH A
1104 *
1105 * PURGE BREAKPOINT WHOSE ADDRESS IS IN XHI.XLOW
1106 *
1107 FEDA 54
1108 FEDB 24 0E
1109 FEDD AS 00
1110 FEDFB1 E4 0A
1111 FEE2 26 07
1112 FEE4 A6 01
1113 FEE6 B1 E4 0B
1114 FEE9 27 03

BRKP4 LSR B
BCC BRKP5

GET HI-BYTE FRGM TABLE
COMPARE
NOT THIS BREAK TO K PURGED
GET LOU BYTE

LDA A X
CMP A XHI
BNE BRKP5
LDA A 1, X
CMP A XLOW
BE6 BRKP52 THIS BREAK IS TO BE PURGED

1115 *
1116 * PURGE ALL BREAKPQINTS
1117 ¥

1118 FEEB 54
1119 FEEC 24 04
1120 FEEE 6F 00
1121 FEF0 GF 01

BRKP5 LSR B
BCC BRKP6

8RKP52 CLR 0, X
CLR l.X

CLEAR BREAKPOINT HIGH
CLEAR LOW BYTE

1122 *
1123 ¥ PRINT BREAKPOINT
1124 ¥

1125 FEF2 54
1126 FEF3 24 04
1127 FEF5 BD FD AF
1128 FEFB SC

BRKP6 LSR B
BCC BRKPE
JSR 0UT4HS PRINT BREAKPOINT ADDRESS
FCB SKIP2 SKIP 2 BYTES

1129 *
1130 * UPDATE LOOP INDEX AND LQÜ P IF APPRÛPRIATE
1131 *
1132 FEF9 08
1133 FEFA 08
1134 FEFB 08
1135 FEFC 8C E4 34
1136 FEFF 26 96

BRKPE INX
INX

BRKPE! INX X POINTS TO NEXT ADDR IN TABLE
CPX CBRKINS
BNE BRKP0

GPMQN VI.3 22-10-81 TSC ASSEMBLER PAGE 30

1137 ¥

1138 * WRAP-UP PROCESSING AND EXIT
1139 *
1140 FF01 F7 E4 0F
1141 FF04 32
1142 FF05 39

STA B BRKSIN STORE APPROPRIATE FLAG
UPDATE STACK POINTER
RETURN

PUL A
RTS
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1144 *
1145 * SMI SOFTWARE INTERRUPT PROCESSING
1146 *
1147 FFBE
1148 FF06 0F £4 34
114S FF09 86 81
1150 FF0B BD FE 33

SWI1S EQU *
STS SP
LDA A tBKFRMV
JSR BRKSUB

* DECREMENT P-COUNTER

SAVE USER’S SP

GO TAKE OIT ALL BREAKS
1151
1152 FFBE 30
1153 FFBF ED 06
1154 FF11 26 02
1155 FF13 6A 05
1156 FF15 6A 06

TSX X:=STACK POINTER-i
IF LOUER BYTE=0 : BORRGW
BRANCH IF BORRQW NOT REQlilRED
DECREMENT UPPER BYTE
DECREMENT LOUER BYTE

TST 6. X
BNE SWItSl
DEC 5.X

SUI1S1 DEC 6.X
* TEST FOR ADDRESS TRACE OR BREAK

LDX 5> X
CPX TRCADR
BES TRCINH

1157
1158 FF17 EE 05
1159 FF19 BC £4 04
1168 FF1C 27 06

Xi =P-COUNTER
IS SU FOR TRACE ?
YESiGO TO TRACE INT HANDLER

1161 *
1162 * BREAK INTERRUPT HANDLER
1163 *
1164 *
1165 * -R- CQMMAND
1166
1167 FF1E
1168 FF1E BD FD B7

PSTAK EQU +
JSR PAINT STOP AND 5H0W REGISTER TO USER

1169 FF21 7E FD 12 CNTRL3 JMP CONTRE RETURN
1170 +
1171 * TRACE INTERRUPT HANDLER

* P-COUNTER HAS KEN DECREMENTES TO POINT AT SUI
* TRCINS HQLDS OP CODE REPLACES BY SUI
* X HOLDS ADDRESS OF WHERE TRACE SKI IS

1172
1173
1174
1175 *
1176 FF24 B6 £4 0E TRCINH LDA A TRCINS
1177 FF27 A7 00
1178 FF29 7D E4 10
1179 FF2C 27 0D

GET OPCODE OF TRACED INSTR.
RESTORE TO USER'CODE
IS PROCESSING TO BE IKMEQIATELY CONTINUEE ?
BRANCH IF NOT

STA A 0, X
TST BRKTRC
BEQ NBKTRC

lt80 *
uei * PROCESSING IS TO "CONTINUE"
1182 *
1183 FF2E 7F E4 10
1184 FF31 BD FE 91
1185 FF34 7F E4 04
11K FF37 7F £4 05
1187 FF3A 3B

CLR BRKTRC RESET CONTINUE FLAG
JSR INSBRK INSERT BREAKS IN USER CODE
CLR TRCADR NO MORE TRACE, SO CLEAR ADDRESS
CLR TRCADR+1
RTI CONTINUE

1188 *
1189 * TRACE IS DUE TO N OR T TRACE COMMAND
1190 *
1191 FF3B BD FD B7 NBKTRC JSR PRINT

LDX NTRACE
PRINT STACK
GET £ OF INSTRUCTIONS TO TRACE
DECREMENT COUNT

STX NTRACE AND RESTÛRE
BEQ CNTRL3 BRANCH IF ALL TRACES DÛNE

1192 FF3E FE E4 06
1193 FF41 09
1194 FF42 FF £4 06
1195 FF45 27 DA

DEX

1196 **
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1197 * TRACE NOT DQNE - TRACE NEXT INSTRUCTION
1138 *
1199 FF47 BS E4 0E

FF4A B7 E4 38
FF4D 8D SF
FF4F 4D
FF50 2A 0A

CONTRC LDA A TRCINS
STA A BRINS
BSR QPCBYT
TST A
BPI CKQBRA

GET CURRENT INSTRUCTION
SAVE IN CASE IT'S A BRANCH
GO GET £ OF BYTES/ TYPE
CHECK FOR BRANCH
CHECK FOR OTHER THAN BRANCH

1200
1201
1282
1203
1204 *
1205 * RELATIVE BRANCH TYPE INSTRUCTION

* DETERMINE WHERE TO PUT SKI
* S HOLDS POINTER TO USER STACK AFTER SKI

1206
1207
1208 *
1209 FF52 32

FF53 34
FF54 9A 10
FF5S 06
FF57 7E E4 38

PUL A GET CONDITION CODE
UPDATE STACK PTR AFTER PULL

ORA A *08810000 MAKE INT'S INHIBITED
RESTORE USER’S C CODE REG

JMP BRINS GO SEE HOW RELATIVE BRANCH FARES

1210 DES
1211

O1212 TAP
1213
1214 *
1215 * BRANCH WAS NQGO - PUT SKI AT f XT INSTRUCTION
1216 *

FF5A 86 821217 BRNÜGG LDA A £2 A:=£ QF BYTES AFTER CURRENT INSTR.1213 *
1219 * INSTRUCTION TO BE TRACED IS NOT A BRANCH
1220 *
1221 FF5C FE E4 04

FF5F E6 00
FFS1 Cl 6E
FF63 27 44
FF65 Cl 7E
FF67 27 51
FF69 Cl AD
FFBB 27 3C
FF6D Cl BD
FF6F 27 49
FF71 Cl 3B
FF73 27 3B
FF75 Cl 39
FF77 27 3C
FF79 Cl 3F
FF7B 27 13
FF7D Cl BD

CKQBRA LDX
LDA B
CMP B

TRCADR X:=TRACE ADDRESS
GET INSTR. TO BE TRACED
IS IT A JUMP, INDEXED
YES GO SIMULATE JUMP IDXED
JUMP EXTENDED ?

1222 0. X
1223 «6E
1224 BEQ JHPIDX

CMP B £*7E
BEQ JMPEXT
CMP B «AD
BEQ JHPIDX
CMP B «BD
BEQ JMPEXT
CMP B «3B
BEQ RTISIM
CMP B £*39
BEQ RTSSIM
CMP B «3F

1225
1226
1227 JSR. INDEXED ?

JUMP IDXED IS SAME AS TRANSFERT OF CONTROL
JSR.EXTENDED ?

1228
1229
1230

O1231 RTI ?
1232
1233 RTS ?
1234
1235 SKI ? IF SKI USER DON’T INCREMENT ADDR.1236 BEQ BRG2
1237 CMP B «8D BSR ? IF YES BRANCH PROCESSING1238 *
1239 * NOT A BRANCH. JUMP,RTI. RTS

* A REGISTER HOLDS £ OF BYTES IN INSTRUCTION1240
1241 *

FF7F 26 0D1242 BNE BRG1 PUT IN NEW SKI AND TRACE NEXT INSTR.1243 *
1244 * BRANCH WAS GO. PUT SKI AT ADDRESS BE1NG JUMP TQ
1245 *
1246 FF81 FE £4 04

FF84 A6 01
FF86 06
FF87 08
FF88 2A 04

BRGO LDX TRCADR
LDA A l. X

Xs =TRACE ADDRESS
GET BRANCH OFFSET
OFFSET IS RELATIVE TO
INSTR FQLLOHING BRANCH
BRANCH IS OFFSET POSITIVE

1247
1248 INX
1249 INX

*• _
h

1250 BPL BRGi ;
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1251 * X NEEDS TO BE DECREMENTE!) (OFFST NEGATIVE)

BRGODC DEX1252 FFSA 89
1253 FF8B 4C
1254 FF8C 2E FC

DECREMENT ADDRESS
INCREMENT COUNTERINC A

BNE BRGODC
* CONTENT OF A IS 8
BRGi BSR INCX
BRG2 BSR SAVTRC

LDA A £5UI
STA A X
LOS SP

1255
1256 FFSE 8D 15
1257 FF90 SD 88
1258 FF92 BE 3F
1259 FF94 A7 80
1260 FF96 BE E4 34 RT1PC
12G1 FF99 3B

INCREMENT X BY ANOUNT IN A-REG
SAVE ADDR/QPC OF NEXT INSTR TQ STOP ON
REPLACE INSTR. HITH SRI

GET ORIGINAL STACK POINTER
TRACE ANQTÆR INSTR.RTI

1262 *
1263 * SUBROUTINE TO SAVE ADDR IN X INTO TRCADR AND OPC INTO TRCINS
1264
1265 FFSA
1266 FFSA FF E4 84
1267 FF9D A6 00
1268 FF9F B7 E4 8E
1269 FFA2 39

*
SAVTRC EQU *

STK TRCADR
LDA A X
STA A TRCINS
RTS

1270 *
1271 * SUBROUTINE TO INCREMENT X BY CONTENT OF A
1272 *
1273 FFA3 08
1274 FFA4 4A
1275 FFA5 4D
1276 FFA6 26 FB
1277 FFA8 39

INXLP Î NX
DEC A

INCX TST A

INCREMENT X
DECREMENT COUNT

RE INXLP IF COUNT NQT YET 0 LOCP
RETURNRTS

1278 *
1279 * JUMP.JSR INDEXES SIMULATION
1288 *
1281 FFA3 A6 01
1282 FFAB 30
1283 FFAC £E 83
1284 FFAE 20 DE

JMPIDX LDA A l.X A î =AD0R OFFSET
TSX
LDX 3.X
BRA BRGI

GET TARGET*S X REG
UPDATEX TRACE NEXT INSTR

1285 *
1286 * RTI ENCOUNTERED
1287 *
1288 FFB0 30
1289 FFBt EE 0C
1290 FFB3 20 DB

RTISIM TSX
LDX 12.X
BRA BRG2

GET P-CÛUNTER FROM STACK
GO TRACE NEXT INSTR.

1291 *
1292 * RTS ENCOUNTERED
1293 *
1294 FFB5 30
1295 FFB6 EE 07
1296 FFB8 28 D6

RTSSIM TSX
LDX 7. X
BRA BRG2

GET RETURN P-REG FROM STACK

1297 *
1298 * JUMP.JSR EXTENDED
1299 *
1300 FFBA EE 01
1301 FFBC 20 D2

JMPEXT LDX l.X
BRA BRG2
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1383 *
1304 * QPBCYT
1305 *
1300 * THIS ROUTINE DETERMINES THE £ OF BYTES IN AN INSTRUCTION

* GIVEN ITS OP CODE1307
1308 *
1309 * INPUT : A HOLDS THE OP CODE
1310 *
1311 * QUTPUT î X HOLDS INDEX OF TABLE ELEMENT

* B NQT RESTGRED
* A HOLDS £ OF BYTES IN INSTRUCTION
* EXCEPT FOR BRANCHES IN WHICH CASE A IS NEGATIVE

1312
1313
1314
1315 *
1310 FFBE
1317 FFBE 10
1318 FFBF 44
1319 FFC0 44
1320 FFC1 44
1321 FFC2 44

OPCBYT EQU *
TAB B; =OP CODE
LSR A
LSR A
LSR A
LSR A

PUT 4 UPPER BITS OF OP CODE INTO
LOUER 4 BITS OF A

1322 *
1323 FFC3 CE FF DE
1324 FFC6 80 DD

LDX £GPBTTB
BSR INCX

X:=ADDR OF TABLE
INC X TO POINT TO CORRECT ENTRY

1325 *
1326 FFC8 AB 00
1327 FFCA 26 09

LDA A 0, X
BNE OPBTRT

GET TABLE ENTRY
IF NQT 0 THEN NO FURTHER PROCESSING NEEDED

1328 *
1329 * IF TOP 4 BITS=8 OR C , THEN THERE ARE TWQ CLASSE

* OF INSTRUCTIONS : 2 BYTE INSTRUCTIONS AND
* CE.8C AND 6E WHICH ARE 3 BYTE INSTRUCTIONS

1330
1331
1332 *
1333 FFCC 86 02
1334 FFCE C4 0D
1335 FFD0 Cl 0C
1330 FFD2 26 01
1337 FFD4 4C
1338 FFD5 39

LDA A £2
AND B £*00081101
CMP B £*00®1100
BNE OPBTRT NO . RETURN

£ OF BYTES IN INSTRUCTION !=3
RETURN TQ CALLER

£ OF BYTES IN MGST OF 8£ INSTRUCTIONS

INC A
OPBTRT RTS

1339 *
1340 * OP CODE TO NUMBER CF BYTES CONVERSION TABLE
1341 *
1342 £ BYTES TOP 4 BITS OF OPCQDE*
1343
1344 FFD6
1345 FFD6 01
134E FFD7 01
1347 FFD8 82
1348 FFD9 01
1349 FFDA 01
1350 FFDB 01
1351 FFDC 02
1352 FFDD 03
1353 FFDE 00
1354 FFDF 02
1355 FFE0 02

OPBTTB EQU *
FCB 1 0
FCB 1 1
FCB 2+*l0000000 2 MINUS = BRANCHES
FCB 31
FCB 1 4
FCB 51
FCB 0L

FCB 3 7
fCB 8 £ BYTES-2 EXCEPT 8C,8E0
FCB -s 3A.

FCB 2 A
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BFCB 31356 FFE1 03
1357 FE2 00
1358 FFE3 02
1359 FFE4 02
1360 FFE5 03

C £ BYTES-2 EXCEPT CEFCB 0
DFCB 2
E2FCB
FFCB 3
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1362 *
1363 * JUMP TABLE TO BASIC ROUTINES OF GPMON
1364 :

1365 FFE6
1366 fFE6 7E FD 12
1367 FFE9 7E FB 54
1366 FFEC 7E FD 82
1369 FFEF 7E FD 98
1370 FFF2 7E FD 91
1371 FFF5 7E FD CC

ORG tFFEE
JMP CONTRE

CHKCHR
OUTCH

WARM START ENTRY POINT
CHECK FOR TYPED CHARACTER
OUTPUT ONE CHARACTER
INPUT ONE CHARACTER
PRINT STRING POINTED BY X-REG
PR INT CR/LF

JMP
JMP
JMP INCH
JMP PDATA1
JMP PCRIF

1372 *
1373 * INTERRUPTS VECTORS
1374 *
1375 FFF8
1376 FFF8 FC 09
1377 FFFA FC E3
1378 FFFC FC DE
1379 FFFE FC F4

ORG $FFF8
FDB 10
FDB SFEI
FDB PGWDWN
FDB START

REGULAR INTERRÜPT
SOFTWARE INTERRÜPT
NON MASKABLE INTERRÜPT
RESET INTERRÜPT
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1381 *
* RAM - LOCATIONS DEVQTED TO VARIABLE INFORMATION1382

1383 * START OF RAM
£ OF BREAKPOINTS SUPPORTED

ORG RAM
NBRBPT ECU 8

1384 E400
1385 «08
13SE

I/O INTERRUPT POINTER
NU INTERRUPT POINTER

1387 E400
1388 E402

IOV RMB 2
NIO RMB 2

1383 *
* THE FOLLOHING ARE INITIALIZED TO ZERO AT START1330

1391 *
TRACE ADDRESS
NO. OF INSTRUCTIONS TO TRACE
GUTPUT SWITCH <0=ECHO INPUT)

PRINT FLAG
X REG HIGH (TEMP)

X REG LOU

1392 E404
1333 E406
1394 E408
1395 E409
1398 E40A
1397 E40B

TRCADR RMB
NTRACE RMB
OLiTSW RMB
PRTFLG RMB

2
2
1
1

RMB 1XHI
XLQW RMB 1

1398 *1399 E40C
1400 E40C

XSAVE EQU *RMB 2
1401 *

OPCODE REPLACED BY sut IN TRACE MODE
i=BREAKS ARE IN USER PGM
1=P-C0UNTER IS AT 8REAKP0INT AND

USER WANTS TO CONTINUE - ONE TRACE UILL
BE DONE AND BREAKPOINTS RESTORED

RESERVED FOR 10 HANDLER
FREE SPACE

TRCINS RMB
BRKSIN RMB
BRKTRC RMB

1402 E40E
1403 E40F
1404 E410

1
1
1

1405 *1406 * T1407 E411
1408 E414

RMB J

RMB 8
1409 *

BRKADR RMB NBRBPT*3 BSEAKPOINT ADDRESS TABLE
BRKINS EffiJ *

1410 E41C
1411 E434
1412 *

* TÆ FOLLOHING ARE INIT1ALIZED AT START1413
1414 *

RMB USER STACK POINTER
SMI VECTÜR
STORAGE FOR CONDITIONNA. BRANCH ROUTINE
END OF BRANCH ROUTINE+1

1415 E434
1416 E436
1417 E438
1418 E440

SP 2
SH!1 RMB
BRINS RMB
BRANEN EQU

*L

8
*

1419 *
* STACK1428

1421 *
RAM USED FOR STACK
START OF STACK AREA

STKEND RMB
STACK EQU

1281422 E440
1423 E4BF
1424 *
1425 *
1428 * STARTEND1427

END1428

NO ERROR(S) DETECTED

J
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SYMBOL TABLE:

ADRSTR FCE8
BADDRS FDS5
8IPSN2 F974
BKFRCD 0005
BRG1 FF8E
BRKADR E41C
BRKP03 FEA7
BRKP5 FEEB
BRKSIN E40F
BYTE2 FOEB
CHKCHR FB54

ACIAC Eeoc
ADTAB1 F9B0
BASIC 8008
BKFINS 0082
BKFRMV 0801
BRG2 FFS6
8RKINS £434
BRKP04 FEB1
BRKP52 FEEE
BRKSU8 FE93
CHAI FDFC
CKOBRA FF5C
COM1 FC70
CONTRE FD12
DATA2 E838
DELAY FC1C
DUMP FEE5
FCTBEN FCD9
GGODCH FD3E
GTEXT F403
INCH F098
ÎNIT FACE
INPUT FB21
JMPEXT FFBA
KEYB2 FB93
LOADER Al08
NBRBPT 8808
OPBTRT FFD5
OUT2H FDA6
OUTCH F082
0UTPT3 F934
0UTPT8 F93E

ACIAD EB0D
ADTAB2 FA80
BIPBIP F9E1
BKFPGl 0889

ACR 000B
BADDR F057
BIPDEL F972
BKFPGA Mil
BRANEN E448
BRGODC FF8A
BRKP0I FEA5
BRKP3 FECE
BRKPE FEF9
BRNOGO FF5A
CHANGE FDED
CMDE2 E831
COHREG E8F8

ADREND FCF3
BADDRJ FEE2
BIPSN1 F9E3
BKFPRT 0021

FE1E BRGBLF FCF1
BRGO FF81
BRKP0 FE97
BRKP2 FEB6
BRKPE FEF2
BRKTRC E410
CHANG FDF1
CM0E1 EB21
COM2 FC73
CPOUT FC98
DATREG EBF3
DELBRK FE2E
DUMP1 FESD
FLG1N E413
GOTO FE37
IER 000E
INCX FFA5
INIT82 FADE
INSBRK FE91
JMP19X FFA9
KEYB3 FB9E
LOOP1 FBED
NEXT FE4B
OPBTTB FFDE
0UT2HA FDA9
OUTHL FB74
0UTPT4 F94D
OOTPTS F915

BRINS E438
BRKP82 FEAF
BRKP4 FEDA
BRKPE1 FEFB
BYTE FDS9
CHKACI FC4D
CNTRL3 FF21
CONT FE43
CTRLJ FE34
DDRB 0802
DOWN 002E
ERROR FDDA
FLGSHF E411
GSKFT1 FBBO
IN1HG FD5E
INÆX2 FD44
INITVC FAFB

COM FC53
CONTRC FF47
DATAI Ee20
DELL FC1E
DRVREG E8E8
FCTABL FCA6
GINIT F400
GSHIFT FBB5
INACIA FC43
INICIA FC25
INITVS FeD0

000DCR
DORA 8803
DKBQGÎ FBD8
DUMP2 FE78
FLGRPT E412
GREPT FBCE
IFR 000D
INHEX FD42
IN1TCV FAD1
INXLP FFA3
K7M0D EC00
KEYB4 FBB4
L00P2 FC06

10 IOV E400FCD9
KEYB FB6E KEYB1 FB86

000A FE17LF LFI
NBKTRC FF3B
NXTCHR FD2B

LOOP3 FCil
NTRACE E40GNIO E402

0000OPCBYT FFBE
ÛUÎ2HS FDB1
OÜTHR FD78
0UTPT5 F950
OUTPUT FBEF
PCRLF FDCC
POUT FC8F
PRPT 002B

ORA 0001 ORB
0UT4HS FDAF
QUTPT1 F907
OUTPTG F9'2F
CRJTS F0B3
PDATA1 FD91
POUTS FD8B
PRTFLG E409
REPT 00A0
REPTA4 FB30

0UTC1 FC37
0UTPT2 F921
QUTPT7 F944
GUTSU E408
PDATA2 FD8E
POWDWN FCDE
PSTAK FF1E
REPTA FB'28

OVR FBE1 0S0CPCR
PDATA3 FD90
PRIMT FDB7
PTTAB E4C0
REPTA1 FB3D
RSTBRK FE1E
SAVEA E4C2
SETBRK FE2A
SKIP2 008C
START FCF4

PNTBRK FE23
PROMPT FDD4
OUEST FC8C
REPTA2 F945
RTIPC FF9E
SAVEX E4C3
SETMEM EBFS

RAM E400
FCA6REPTA3 FB4D

RTISIM FFB0
SAVTRC FFBA
SFEI FCE3
STAB1 FB1A
START2 FD0B
SUI1S FF0E
TABV1S F8B0
TINPT1 FBE5
TRACE1 FE51

ROM
FC20 RTSSIM FFB5

SETB2 FE32
SKIP1 0085
STA» E4BF
STROBE F956
SUITCH FE8C
TERM1 FC81
TINPUT FB54
TRCADR £404
VIAC ES10
«HAT FD37

RTN
SECREG E8F2
SHIFT 80Al
STABI FB0F
STKEND E440
SUI1S1 FF15
TERM FC77
TINPT2 FBED
TRACE3 FE54

SP E4-34
START1 FCFA
SUI1 E4-3E
T1LL 0004
TILL 0004
TRACE FE4F
TRCINS E40E
VIAMUS E860
XLOW E40B

SUI 003F
SZRCL 0030
TEXT FAC0
TOACIA FC3E
TRCINH FF24
VIACL E840
XHI E40A

UPFEU 8020UA
VIAVIS £810
XSAVE E40C

VTEMP E4C5

•h
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I m HflNDLERS GRflPHlQUE/MUSIGUE
DPT PAG2

T *
4 * TftBLE DE BRANCHEMENTS GRflPHIGUE/MUSIQUE
5 *
6 F400
7 F40B 7E F4 20
8 F403 7E F4 15
9 F4B6 7E F4 Efl

10 F409 7E F4 75
11 F48C 7E F7 56
12 F40F 7E F7 27
13 F412 7E F4 51

ORS F480
G1NIT
GTEXT
GCOLOR
GPLOT
SPTEMP
SPNQTE
GRflPH

JMP GR
JMP TEXT
JMP COLQR
JMP PLOT
JMP TEMPO
JMP NOTE
JMP INITIALIZE GRflPHSC

14 *



V . 45

Manuel technique

22— iB—El TSC ASSEMBLER PAGE 1HANDLERS GRAPHIQUE/MUSIQUE

NAM GRAPHIQUE17
18 GPT PAG
19 *

* SOUS PROGRAMMES GRAPHIQUES

* POUR LA CARTE GRAPHIQUE COULEUR
* GOUPIL

20
21
22
23 *

* COPYRIGHT SHT 8124
25
26 *

* POINTS 0’ENTREE:
* -GINIT = INITIALISATION DU 6845

ET CREATION DU FOND COLORE
* -GCÛLOR= DEFINITION DE LA COULEUR

DU FOND ET DU TRACE
* -GPL0T= TRACE DE POINTS ET DE LIGNES
* -GTEXT=CQmUTATION MODE T EXT
* -GRAPH=COfW)TATION MODE GRAPHIQUE

-O-G-Q-O-O-O-

27
28
29 *
30
31 *
32
33
34
35 *
36 *
37
38

* ADRESSES DE LA CARTE GRAPHIQUE39
40 *
41 E7F8
42 E7FB
43 E7F9
44 E7FC
45 E7FE

4E7F8
ADVISU+3
ADVISLH1
ADVISU+4
ADVISU+E

ADVISU EQU
GCURX EQU

GCURY EQU

GCONTR EQU

GCRTC EQU
46 *

* RESERVATIONS MEMOIRE RAM47
48 *
49 E4C7
50 E4C7
51 E4CA
52 E4CD
53 E4CE
54 E4CF
55 E4D0
56 E4D1
57 E4D2
58 E4D3

ORG $E4C7
GCUR RMB
GDELTA RMB
GSD RMB
GDX RMB
GDY RMB
GSX RMB
GSY RMB
GCMPT RMB
DIRECT RMB

3 POINTEUR A INCREMENT NON ENTIER
INCREMENT NON ENTIER
SIGNE INCREMENT
DEPLACEMENT EN X
DEPLACEMENT 01 Y
SIGNE DEPLACEMENT EN X
SIGNE DEPLACEMENT EN Y
NOMBRE DE PAS
COMMUTATION ECRAN

3
1
1
1
1
1
1
1
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22-10-Sl TSC ASSEMBLER PfiGE 2GRAPHIQUE

ORG »F41560 F415
61 *
62 *

* GTEXT
* ARGUMENTS D APPEL = AUCUN
* REGISTRE MODIFIE :A

63
64
65
66 *

GTEXT LDA A £»80
STA A DIRECT
LDA A £$C8
STA A GCONTR

67 F415 86 80
68 F417 B7 E4 D3
69 F41A 86 C0
70 F41C B7 E7 FC
71 F41F 39 RTS
72 *

+ GINIT
* ARGUMENTS D'APPEL=AUCUN
* REGISTRES MODIFIES=A, B

73
74
75
76 *

STX GDELTA
LDX EGCRTTB INITIALISATION 6845
CLR B
STA B GCRTC
LDA A 0i X
STA A GCRTC+1

77 F428 FF E4 CA GINIT
78 F423 CE F4 5A
79 F426 5F
88 F427 F7 £7 FE GBCRT
81 F42A A6 00
82 F42C B7 E7 FF
83 F42F 08
84 F430 5C
85 F431 Cl 10
8E F433 26 F2
87 F435 B6 E7 FD
88 F438 88 40
89 F43A B7 E7 FD
90 F43D 86 14
91 F43F 5F
92 F440 5A
93 F441 26 FD
S4 F443 4A
95 F444 26 FA
96 F446 B6 E7 FD
97 F443 88 40
93 F448 B7 E7 FD
99 F44E FE E4 CA

INX
INC B
CMP B £16
BNE GBCRT
LDA A GCGNTR+1 DEFINITION DU FOND COLORE
EOR A £»40
STA A GCONTR+1
LDA A £20
CLR B

ATTENTE 28MS

GBWAIT DEC B
BNE GBWAIT
DEC A
BNE GBWAIT
LDA A GCONTR+ i
EOR A £»40
STA A GCONTR+1
LDX GDELTA

100 *
* GRAPH
» ARGUMENT D APPEL = AUCUN
* REGISTRE MODIFIE : A

101
102
103
104 +

CLR DIRECT
LDA A £»40
STA A GCONTR

105 F451 7F E4 D3 GRAPH
10E F454 SE 40
107 F45S 87 E7 FC
108 F459 39 RTS

TABLE D' INITIALISATION DU 6845
GCRTTB FCB »55> 64, 69,S, $4D, 0, »40, »44

FCB 0i3r 0i 0i 0t0i 0i0

109
110 F45A 55
111 F462 00
112 »
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113 * GCGLOR
114 *
115 * ARGUMENTS D’APPEL=(A)COD£ DE COULEUR

* REGISTRES MODIFIES*#116
117 *
118 F46A 84 07
119 F46C 8A 40
120 F46E BA E4 D3
121 F471 B7 E7 FD
122 F474 39

GCOLOR m A £$07
ORA A £$40
ORA A DIRECT
STA A GCONTR+i
RTS

GRAPHIQUE 22-10-81 TSC ASSEMBLER PAGE 4

124 *
125 * GPLOT
12E *

* ARGUMENTS D*RPPEL=X-> ZONE DE PARAMETRES
* SOUS-PROGRAMMES APPELES=GMOVE>GTRACE
* REGISTRES MODIFIES=A,B

127
128
129
130 *
131 F475 AS 08
132 F477 81 00
133 F479 26 06
134 F47B A6 81
135 F47D £6 02
136 F47F 20 IB
137 F481 81 01
138 F483 26 K
139 F4BS A6 01
140 F487 E6 02
141 F489 20 1E
142 F4BB 81 02
143 F48D 26 0C
144 F48F A6 81
145 F491 E£ 82
146 F493 BD 07
147 F495 A6 03
148 F497 E6 04
149 F499 20 0E
150 F49B 39

GPLOT LDA A 0,X
CMP A a

GCMD1BNE
LDA A 1,X
LDA B 2.X
BRA GMOVE
CMP A £1
BNE GCMD2
LDA A l.X
LDA B 2.X

GCMD0

GCMD1

BRA GTRACE
CMP A £2
BNE GCMDE
LDA A l.X
LDA B 2.X
BSR GMOVE
LDA A 3.X
LOA B 4.X
BRA GTRACE

GCMD2

GCMDE RTS
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152
153 * GMOVE POSITIONNEMENT SUR UN POINT

ET ECRITURE154 *
155 *
156 * ARGUMENTS D’APP£L= <A) ABCISSE, (B)ORDONNEE

* REGISTRES MODIFIES=A157
158 *
159 F49C B7 E7 FB GMOVE
160 F49F F7 E7 FS
161 F4A2 B6 E7 FD
162 F4A5 B7 E7 FC
163 F4A8 39

STA A GCURX
STA B GCURY
LDA A GCONTR+1
STA A GCONTR
RTS

164 *
165 * GTRACE TRACE D’UNE LIGNE DROITE
166 *
167 * ARGUMENTS D’APPEL=(A)ABSCISSE, (B) ORDOWEE

* SOUS-PROGRAMMES APPELES=GCINC,GAINC
* REGISTRES MQDIFIES=A,B

168
169
170 *
171 F4A9 B0 E7 FB GTRACE SUB A
172 F4AC 22 07
173 F4AE 26 0C
174 F4B0 87 E4 CE
175 F4B3 20 0D
176 F4B5 B7 E4 CE GSUPX
177 F4B8 86 01
178 F4BA 20 06
179 F4BC 40
180 F4B0 B7 £4 CE
181 F4C0 86 FF
182 F4C2 B7 £4 Ml GMVY
183 F4C5 F0 E7 FS
184 F4C8 22 07'

185 F4CA 26 0C
186 F4CC F7 E4 CF
187 F4CF 20 0D
188 F4D1 F7 E4 CF GSUPY
189 F4D4 C6 01
190 F4D6 20 06
191 F4DS 50
192 F4DS F7 E4 CF
193 F4DC CG FF
194 F4DE F7 E4 DI GCMPD
195 F4E1 B6 E4 CE
196 F4E4 B1 E4 CF
197 F4E7 22 21
198 F4E9 26 54
199 F4EB 4D
200 F4EC 27 IB
201 F4EE F6 E7 FB GBPLT1
202 F4F1 FB E4 D0
203 F4F4 F7 E7 FB
204 F4F7 F6 E7 F9

GCURX
GSUPX

CALCUL DU DEPLACEMENT
SUIVANT X ET SON SIGNEBHI

BNE GINFX
STA A GDX
BRA GMVY
STA A
LDA A

GDX
£1

BRA GMVY
GINFX NEG A

STA A
LDA A
STA A
SUB B

GDX
£-1
GSX
GCURY
GSUPY
G INFY

CALCUL DU DEPLACEMENT
SUIVANT Y ET SON SIGNEBHI

BNE
STA B GDY
BRA GCMPD
STA B
LDA B

GDY
£1

BRA GCMPD
GINFY NEG B

STA B
LDA B
STA B
LDA A
CMP A

GDY
£-1
GSY
GDX COMPARAISON DES DEPLACEMENTS
GDY

BHI GPASX
GPASYBNE

TST A
GPRET
GCURX

BEQ ILS SONT NULSî RIEN A FAIRE
ILS SONT EGAUX s INCREMENTS
ENTIER GSX ET GSY

LDA B
ADD B
STA B
LDA B

GSX
GCURX
GCURY ')
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ADD B GSY
STA B GCURY
LDA B GCGNÏR+1
STA B GCQNTR
DEC A
BNE GBPLTI

'205 F4FA FB E4 DI
206 FûFD F7 E7 F3
207 F5S0 F6 E7 FD
208 F523 F7 11 FC
208 F506 4A
210 F507 26 E5
211 F5ZQ 39
212 F50A B6 E4 CE GPASX
213 F50B F6 E4 CF
214 F51E 27 DC
215 F512 F7 E4 CA
215 F515 FB £7 F9
217 F513 F7 E4 C7
218 F51B F6 E4 DI
219 F51E F7 E4 CD
220 F521 8D 50

GPRET STS
DEPLACEMENT PLUS GRAND
SUIVANT U INCREMENT ENTIER POUR X
CALCUL DE 1’ INCREMENT POUR Y

LDA A GDX
LDA B GDY
BEC GBPLTi
STA B 3DELTA
LDA B GCURY
STA B GCUR
LDA B GSY
STA B GSD
BSR GCINC

221 F523 BD F5 BÊ GBPLTi JSR GAINC
J5A B GCURX
ADD B GSX
STA B GCURX
LDA B GCUR
STA B GCURY
LDA B GCONTR+1
STA B GCCNTR
DEC A
BNE GBPLT2

TRACE
222 F526 F6 E7 FB
223 F52S FB E4 D0
224 F52C F7 E7 FB
225 F52F F6 E4 C7
22S F532 F7 E7 F9
227 F535 F6 E7 FD
228 F538 F7 E7 FC
228 F538 4A
230 F53C 26 E5
231 F53E 39
232 F33F B5 E4 CF GPASY
233 F542 F6 E4 CE
234 F545 27 A7
235 F547 F7 E4 CA
236 F54A F6 E7 FB
237 F54D F7 E4 C7
238 F550 FS E4 D0
239 F553 F7 E4 CD
240 F556 80 IB
241 F558 BD 5C
242 F55A F6 E4 C7
243 F55D F7 E7 FB
244 F560 F5 E7 F9
245 F563 FB E4 Di
246 F55E F7 E7 F9
247 F5E3 F6 E7 FD
248 F56C F7 E7 FC
243 F5EF 4A
258 F570 26 £6
251 F572 39

RTS
DEPLACEMENT PLUS GRAND
SUIVRNT Y:INCREMENT ENTIER POUR Y
CALCUL DE L’ INCREMENT POUR X

LDA A GDY
LDA 3 GOX
BEQ GBPLTI
STA B GDELTA
LDA B GCURX
STA B GCUR
LDA B GSX
STA B SSB
BSR GCINC

GBPLT3 BSR GAINC
LDA B GCUR
STA B GCURX
LDA B GCURY
ADD B GSY
STA B GCURY
LDA B GCONTR+1
STA B DCONTR
DEC A
BNE G8PLT3

TRACE

Ris
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253 *
256 * GCINC CALCUL DES INCREMENTS FRACTIONNAIRES
255 *
256 * ARGUMENTS D'APPEL=(A)NOMBRE DE PAS

(GDELTA)DEPLACEMENT
(GSD)SIGNE

257 *
258 *
253 * REGISTRES MODIFIES^260 +
261 F573 36
262 F574 C6 80
263 F576 F7 E4 C8
264 F57S 7F E4 C9
265 F57C C6 10
266 F57E F7 E4 02
267 F5B1 16
268 F582 B6 E4 CA
269 F585 78 E4 CC G8DIV
270 F5E8 79 E4 CB
271 F58B 48
272 F58C 25 03
273 F58E 11
274 F58F 25 04
275 F591 10
276 F592 7C E4 CC
277 F535 7A E4 D2 GFBDIV
278 F598 26 EB
279 F59A 7F E4 CA
280 F59D 7D E4 CD
281 F5A0 2A 12
282 F5A2 4F
283 F5A3 B0 E4 CC
284 F5A6 B7 E4 CC
285 F5A9 86 00
286 F5AB B2 E4 CB
287 F5AE B7 E4 CB
288 F5B1 7A E4 CA
289 F5B4 32
290 F5B5 39

GCINC PSH A
LDA B £$80
STA B GCUR+1
CLR GCUR+2
LDA B £i6
STA B GCMPT
TAB
LDA A GDELTA
ASL GDELTA+2 DIVISION DE GDELTA
ROL GE6LTA+1
ASL A
BCS GDSUB

PAR LE NOMBRE DE PAS

CBA
BCS GFBDIV

GDSUB SBA
INC GDELTA+2
DEC GCMPT
BNE GBDIV
CLR GDELTA MULTIPLICATION PAR SON SIGNE
TST GSD
BPL GRCINC
CLR A
SUB A GDELTA+2
STA fi GDELTfi+2
LDA fi £0
SBC fl GDELTA+1
STfl fi GDELTfi+1
DEC GDELTA

GRCINC PUL fi
RTS

291 *
292
293
294

* GAINC ADDITION DE L7 INCREMENT

* PARAMETRES D’APP£L=AUCüN
* REGISTRES MODIFIES^295

296 *
297 F5B6 F6 E4 C9 GAINC
298 F5B9 FB E4 CC
299 F5BC F7 E4 C9
300 F5BF F6 E4 C8
301 F5C2 F9 E4 CB
302 F5C5 F7 E4 CE
303 F5C8 F6 E4 C7
304 F5CB F9 E4 CA
305 F5CE F7 E4 C7

LDA B GCUR+2
ADD B GDELTA+2
STA B GCUR+2
LDA B GCUR+1
ADC B GDELTA+1
STR B GCUR+1
LDA B GCUR
ADC B GDELTA
STfl B GCUR

22-10-81 TSC ASSEMBLER PAGE 8GRAPHIQUE

*RTS306 F5D1 39 JEND307



V . 51
Manuel technique

r
GRAPHIQUE 22-18-81 TSC ASSEMBLER PAGE c

318 NAM MUSIBA4 * 12.FEV.81
311 OPT PAG
312 E4D4 QRG $E4D4
313
314 * RESERVATIONS MEMOIRE RAM
315 *
316 E4D4 POKTIM

PS3KCOR
RMB L

317 E4D5 RMB 1
31B E4DE TEMPO RMB 1
319 E4D7 COMMUN

EXPLOR
DELPUL
DELREP

RMB ‘74
320 E4D9 RMB n

321 E4BB RMB 1
E4DC?-*y>Ù JLt

323
324
325

RMB 1
E4DD RMBDEL2 i.
E4BF DEL8L

DEREPB
RMB 2

E4E1 RMB 1

326 E4E2 RMBNBPER i

327 E4E3 NBPERB RMB 1
328
329

E4E4 RMBNPH 1
E4E5 NPB R,MB 1

330 E4EË FRAC RMB t
E4E7 STRQBE

NIVEAU
331 RMB 1

*
332 E4E8 RMB 5
333 E4E9 NIVB RMB 1
334 E4EA DECLOG

DECPAS
SILENC
T IMJEU

RMB 1
335 E4EB RMB 1
336 E4EC RMB i

337 E4ED RMB 1
336 E4EE GARX RMB 2
339 E4F8 BY1 RMB 1
340 E4F1 BV2 RMB fl

«i

341 E4F2 BY3 RMB 1
342 E4F3 BY4 RMB 1
343 E4F4 BY5 RMB 1

344 4:*»f: 4:4:4444:

LESOX ESÜ $E8E 1
44 **44H'44 *'44444+ 4:4

E86i345
34E

F5D3
F5D3 46
F5E0 23
F5EC 11
F5F8 07
FE85 12
FE12 07
F61E 02
FS2A 08
FE37 36
F63E 58
F644 4C
F64A C8
FE50 DB
F658 B1
F65C D3

347 *F5D3GSG
348 TABNOT FCF 70, 67,6-3,62, 57, 54,51, 48, 45, 43, 41, 39, 37

35, 33,31, 23, 27, 2E, 24, 23, 21, 20, 15,12
17,16, 15, 14,13, 12, U,10,3,9,S,7
7, 6, 5, 5, 4 , 4, 3, 3, 3, 2, 2, 1, 0
IB,16, 15,14, 13, 12,12, 11, 18,3, 3, S, 7
7,6,6,5,5,5,4 , 4, 4,3,3,3
2, 2 , 2, 2 , 1 , 1 , 1, 1, 1, 1 , 1, 1

343 FCB
350 FCB
351 FCB
352 FCB
353 FCB
354 FCB
355
356

FCB 0 , 0 , 0, 0 , 0 , 0, 0, 0 , 0 , 0 , 2, 2, 8
FCB 59,233,238, 213,213,235,23

SE-, 121,221, 34, 119, 218357 FCB
358 FCB 76,204,83, 242, 147,15

200, 82,35, 198, 112,34
219, 155, 97,45,254, 213
177, 146, 119, 43, 29, 14
211, 202,197, 147, 148, 104

359 FCB
360 FCB
361 FCB
362 FCB
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3E3 F662 6E
F569 10
F670 17
F676 20
F 67C 2D
F682 3F
F688 5A
FS8E 7F
FG94 B4
FESB 44
FEB3 51

FCB 110.70.32,45,12, 28, 46
16, 16,17,18,13,20, 21
23, 24, 25,27, 28,30
32,34,36, 38, 40, 43
45,48,51,54, 57,60
63.66,72, 76, 80, 85
30,36, 101, 107, 114,120
127, 135,143, 152, 161, 170
180, 131, 202, 214,227, 241, 255
/DÛ33RE33MIFA33SQ33LA33SI/
/QTDCNBS/

364 FCB
355 FCB
366 FCB
367 FCB
368 FCB
369 FCB
370 FCB
371 FCB
372 BOAS! FCC

TRADUR FCC373
374

TABTEM FCB375 F6BA FF
F6C2 38

255, 220,180, 136, 105,86,73,63
56,50, 45,41, 38,35,33,31376 FCB

377
F6CA F7 E4 E6 MUL2P1 STA B FRAC
FECD FE E4 E2
F6D0 FF E4 E4
FSD3 4F
F604 B7 E4 E2
F6D7 B7 £4 E3
F6DA 86 80
F5BC B7 E4 E7
F6DF BS E4 E7 MULt
F6E2 34 E4 £6
F6E5 26 04
F6E7 80 16
F6E3 20 0E
F5E3 SD 12
F'SED FB E4 E3
F6F0 39 64 £2
F6F3 37 E4 E2
F6F6 F7 E4 E3
F6F3 74 E4 E7 KUL3
F6FC 26 El
F6FE 39
F6FF 86 E4 E4 DEC IM
F702 F5 E4 E5
F7B5 54
F706 44
F707 24 02
F703 CB 80
F703 B7 £4 E4 FDUN
F70E F7 E4 E5
F711 39
F712 FF E4 07 PLUSA
F715 FE E4 07
F718 BS E4 02
F71E CS 03
F710 F7 E4 D7
F720 37 E4 SB
F723 FE E4 07

378
379 LDX NBPER

SIX NPH
CLR A
STA A NBPER
STA A NBPERB
LDA A £$80
STA A STROBE
LDA A STROBE
AND A FRAC
BNE MUL2
BSR DEC1M
ERA M.UL3
BSR DEC1N
ADO B NBPESB
ADC A NBPER
STA A NBPER
STA B NBPERB
LSS STROBE
BNE HIL1

380
381
332
383
384
385
386
387
388
389
390
391 NUL 2
392
393
394
3S5
396
397
398 RTS

LDA A NPH
LDA B NPB
LSR B
LSR A

399
430

DECUN401
402
433 BCC FDUN

ADD B £183
STA A NPH
STA B NPB

404
435
406
437 RTS
408 STX COMMUN

LOA B COMMUN
ADD A COMMUN*1
ADC B £0
STA B COMMUN
STA A COMMUN*1
•LDX COMMUN

439
410
411
412
413
414
415 F72S 39 RTS
416

>
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F727 ft& 08
F729 84 DF
F72B 87 E4 FB
F72E fi6 01
F730 84 DF
F732 B7 E4 Fl
F735 fit 02
F737 B7 E4 F2
F73A ft6 03
F73C 84 DF
F73E B7 E4 F3
c741 ft6 04
F743 B7 E4 F4
F745 Bb E4 DE
F749 25 05
F74B 35 SA
F74D B7 E4 DG
F750 8D 13
F752 BD FS 34
F755 39

SPNQTE IDA fl
AND fl
STfl S
LDfl fl
AND fl
STfl R
LDfl fl
STfl fl
LDfl fl
AND fl
STfl fl
LDfl fl
STfl fl
LDfl fl

417 X
418 «DF
419 BYi
428 l. X
421 «DF
422 BY2
423 2. X
424 BY3
425 3,X

«DF425
427 BY4
42S 4.X
429 BY5
430 TEMPO

QKÎEMBNE431
432
433

LDfl fl
STfl fl

OKTEîl BSR

£138
TEMPO

434 PREPftR
LfiNOTE435 JSR

43E RTS
437 )f:* **4:*5f: if:*SPTEMP LSR fl

LSR fl
LSR fl
LSR fl

43S F755 44
F757 44
F758 44
F759 44
F75A CE Fb SA
F75D 8D B3
F75F flG 00
F751 B7 E4 D6
F764 39

439
448
441

£TABTEM
PUjSfl

442 LDX
443 BSR

LDfl fl X
STfl fl TEMPO

444
445
446 RTS
447

F7b5 B6 E4 D4 PREPftR LDfl fl PGKTIM
F76S 25 03
F75ft 73 E4 D4
F76D 86 02
F76F CE FG 9B
F772 CE FF
F774 F7 E4 £C
F777 FF E4 EE RECMOT STX
F77A EE 20
F77C SC £4 F0
F77F 27 11
F78! 4C
F782 FE E4 EE
F7B5 08
F7SS 88
F727 30 FG B3
F7Eft 26 EB
F78C 4F
F7S3 7F E4 EC
F73B 20 11
F792 fb E4 F2 CKMOT
F795 03 32
F737 2E 02

448
BNE 0KT1M
COM PDKTIM

DKT ÎM LDfl fi £2
LDX £ODflSI
LDfl B «FF
STR B 5ÎLE-MC

449
450
451
452
453
454
455 GftRX
455 LDX X

CPX BYI
BE9 DKItST
BMC fl

457
4SS
459
458
451

GA3XLDX
IMX

4G2 IMX
453 CPX £DGfl5I+24

BNE RECNOT
CLR fl

454
455
465
467

SILENCCLR
BRfl PAUSE
LDfl 8 BY3
SüB B £2

468
469
470 EVIT1ÊGT
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471 F73S CE 01
F79B 58
F79C 5B
F79D IB
F79E 5B
F79F IB
F7A0 BB E4 F4
F7A3 CE F5 D3
F7A6 BD F7 12
F7A9 Ab 08
F7A8 B7 E4 DB
F7AE A5 32
F7B8 B7 E4 DC
F7B3 A6 64
F7B5 B7 E4 El
F7BS AE 9E
F7BA B7 £4 £2
F7BD 7F E4 E3
F7C0 44
F7C1 44
F7C2 44
F7C3 44
F7C4 B7 E4 EA
F7C7 B7 E4 EB
F7CA B6 E4 El
F7CD 84 06
F7CF CE FB 2D
F7D2 4D
F7D3 27 05
F7D5 09
F7D6 4A
F7Q7 4A
F7D8 20 FB
F7DA FF E4 DD
F7DD B6 E4 DC
F7E0 FE E4 El
F7E3 BD F7 05
F7E6 BD F7 05
F7E9 BD F7 05
F7EC B7 E4 DF
F7EF F7 £4 E0
F7F2 BE E4 El
F7F5 4F
F7F6 CE FE B3
F7F9 EE 00
F7FB Fl E4 F3
F7FE 27 07
F800 4C
F801 08
FB02 SC FE BA
FB05 2Ë F2
F807 CE 01
FB09 4D
F80A 27 04

IDA B £1
ASL B
ASL B

472 EVIT1
473
474 ABA
475 ASL B
47E ABA
477 ADD A BY5

LDX CTABNOT
JSR PLUSA
LDA A X
STA A DELPUL
LDA A 50,X
STA A DELREP
LDA A 100, X
STA A DEREPB
LDA A 150, X
STA A N8PER
CLR NBPER+1
LSR A
LSR A
LSR A
LSR A
STA A BECLOG
STA R DECPAS
LDA A DEREPB
AND A CE

47B PAUSE
479
480
4B1
482
483
464
4B5
4SE
4B7
488
4B9
490
491
492
493
434
495
496
497 CCELAISLDX
498 TESSAU TST A
499 6E3 FINSAU
500 DEX
501 DEC A

DEC A
BSA TESSAU

FINSAU ST'X DEL2
LDA A OELRE?
LDA E DEREPB
JSR DtCim
JSR DECUN
JSR DECUN
STA A DEL8L
STA B DEL8L+1
LDA R DEREPB
CLR A
LDX CTRADUR

RECDUR LDA B X
CKP B BY4
BEQ OKDUR

502
503
504
505
506
507
508
509
510
511
512
513
514
515
51E
517

INC A518
519 ÎNX
520 CPX CTRADUR+7

BNE RECDUR
OKDUR LDA B £1
CALDUR TST A

521
522
523
524 BEG. CALPER



V .55
Manuel technique

22-10-81 TSC ASSEMBLER PflBE 15MUS IBA4 * 12.PEV.81

fiSL B
DEC A
BRfl CALDUR

528 F810 BD FE CA CAL PER JSR MUL2P1
LDA B TEMPO
JSR MÜL2P1
LDft fl £E3
AND fl SILENC
STfl fl NIVEAU
CLR NIVB

525 F80C 58
52E FS0D 4ft
527 F80E 20 F9

529 F813 FE E4 K
530 F81E BD FE Cfi
531 F819 8£ 3F
532 FE1B B4 £4 £C
533 F81E B7 E4 E8
534 F821 7F E4 £9
535 F824 39 RTS
536
537 F825 FE E4 DD OELMUL LDX DEL2
538 FB28 6E 00
539 F82A 01
540 F82B 01
541 FB2C 01

JMP X
NOP
NOP
NOP

542 F82D FE £4 DF DELAIS LDX OELBL
PLUS8 DEX543 FB30 09

544 F831 26 FD
545 F833 39

BNE PLUS8
RTS

546
LANOTE LDA B £8

LDfl fl POKTIK
STA fl T IMJEU

LES8IM LDfl fl £64
3SL TIMJEU
BCC BITA BS
fiDD A NIVEAU
BRfl QUT30K

547 FB34 C6 0B
54E FB36 B6 E4 D4
549 FS39 B7 E4 ED
552 FB3C B6 40
551 FB3E 7B E4 ED
552 F841 24 05
553 FB43 BB E4 ES
554 F846 20 05
555 F84S B0 E4 £8 BITABS SUB fl NIVEAU

BRfl 0UT80N
557 FS4D B7 ES 61 OUTSDN STfl A L£SDR

LDfl R DELPUL
BE3 PASSES

ETS DEC fl

556 F84B 20 00

558 F850 B6 E4 DB
559 FË53 27 03
560 F855 4fl
561 F856 26 FD
562 FB5S 5ft
563 FB53 26 El
5E4 F85B CE 40
565 F85D F7 E8 £1
5EE FB60 SD C3
567 FB62 BE E4 D5
568 F865 27 2D
569 F867 7fl E4 EB
570 F8EA 2E 2C
571 FBEC B6 E4 Efl
572 F86F B7 Efl EB
573 F872 B6 Efl E8
574 FS75 FE Efl E9
575 F87S F0 Efl ES
576 FG7B 82 00
577 F87D F0 Efl £8
578 F880 82 00

BNE ET8
PASDES DEC B

LES8IMBNE
LDA B £64
STfl B LESON
BSR DELMUL
LDA A POKCOR
SEG RflFl
DEC DECPA5
BNE RAF2
LDfl R DECLOG
STA A DECPflS
LDfl fl NIVEAU
LDfl B NIVB
SUB B NIVEAU
SBC fl £0
SUB B NIVEAU
SBC A £2v.



Manuel technique
KUSIBA4 * 12.FEV. B1 V . 56

22-10-31 TSC ASSEMBLER RAGE 14

S79 F8B2 F0 E4 ES
588 FG85 82 30
581 F8B7 F8 £4 E8
582 F8SA 82 08
583 FS8C 87 £4 ES
584 F8BF F7 E4 G
585 F892 20 09
SSE FS94 86 09
587 F896 20 02
583 F898 86 07
589 FB9A 4A
590 F89B 26 FD
591 FB9B FE E4 E2 TESTAM
592 F8fl0 09
593 F6A1 FF E4 E2
594 F8A4 26 BE
525 F3AE 39

SU9 B NIVEAU
SK A £0
SUB B NIVEAU
SK A £0
STA A NIVEAU
STA B NIVB
BRA TESTAM
LDA A £9RAF 1
BRA CÜMPEN

RAF2 LBA A £7
DEC A
SNE CÜMPEN
LBX NBPER

CÜMPEN

DEX
STX NBPER
BIC LANDTE
RTS

59b
537 END
59B END

NO ERRORIS; DETECTED

MUSIBA4 * 12.FEV. B1 22-10-81 TSC ASSEMBLER PAGE 15

SYMBOL TABLEi

ADVISU E7FS
BYi E4F3
COMPEN FBSA
DEL2 E4DD
DELREP E4DC
EVIT1 F79B
GAINC F5B6
GBPLT2 F523
GCMD1 F431
GCGLQR F45A
GCUHX E7FB
GBY E4CF
GKOVE F43C
GPRET F503
GSüPY F4D1
LANCTE F834
MUL2P1 FSCA
NIVEAU EiEB
QKïE* -752
PLUSa FS30
SAF1 F334
3PNOTE F727
TEMPO E4Dô

BITABS FS4S BYI E4F0
CALDUS F803
DECLOG E4EA
DELAIS FB2D
01RECT E4D3
FDUN F73B
GBCRT F427
GBKAIT F440
GCMDE F49B
GCRTC E7FE
GDELTfi E4CA
GINFX F4BC
GPHSX F53A
GRCINC F5B4

BY2 E4F1
CALPER FB10
DECPAS E4EB
DELMUL FB25
DOASI FE3B
FINSAU F7DA
GSDIV F5B5
GCINC F573
GCMPD F4DE
GCRTT8 F45A
GDSUB F591
GINFY F4D3
GPASY F53F
GSD E4CD
GTEXT F415
MUL1 FEDf
NBPERB E4E3
OKDUR FS07
3ASDE3 FB58
POKTIM E4D4
SECNOT F777
T3BNC" F5D3
TIMJEü EiED

BY3 E4F2
COMMUN E4D7
DECUN F705
DELPUL E4DB
ETB FB55
FRAC E4E6

BY5 E4F4
DECIM F6FF
DEL3L E4DF
CEREPB E4E1
EXPLOR E4D9
GflRX E4EE
GBPLT3 F55B
GCMD2 F4SB
GCONTR E7FC
GCURY E7F9
GF6DIV F595

F4C2
GRftPh F45I

GBPLT1 F4EE
GCMD0 F47B
GCMPT E4D2
GCLiR E4C7

E4CEGDX
GINIT F420
GPLOT F475
GSUPX F4B5
GTSACE F4S9
MUL2 F6EB
NIVB E4E9
OKMOT F792
PAUSE F7A3
PREPAS F755
SILENC E4EC
TABÏEM F6BA
TRADUR FSB3

GM1/ Y

GSX E4D0 GSY E4D1_ES8IM FS3C
MUL3 F6F9
NPB E4E5
OKTItl F76D
PLUSA F712
RAF2 FSSB
SPTEMP F756
TE53AU F7D2

LESON EB61
NBPER E4E2
NPH E4E4
GUTSON - B4D
POKCGR E4D5
SECBUR F7F3
STRGBE li.ll
TESTAK F89D

A

1



V.57
Manuel technique

1 NA« ’-nm vi. ii
DPT PAG2

3
4 **4:******4***4-4:4:*** **̂ +»*:4«M»W'4***5 * *

V1K0N
VERSION là 4 flUGUST 81
24*88 S GR 5“ FLOPPY DISK *COPYRIGHT 1988 8Y SKT

* *&

7 4= *e *
9 * *10 * 4c

11 *** 4-**+***4:+4=*>«IJCJ*C>|:>4.+4:+*+***4:
10
Li-
10

14 *
15 CCMMflND SET*
1E *
17 *
13 « MEMORY CHANGE

MEMORY DUMP
DISPLRY CONTENTS GF TARGET STflCK

CC B ft X P S
PRIMT DUT ALL 8REAKPÛ1NTS
C ĴTINUE EXECUTION FROM CURRENT LOCATION
NEXT INSTRUCTION
TRACE N INSTRUCTIONS
GO TQ LOCATION N
DELETE ALL BREAKPOINTS
RESET 8REAKP0INT AT ADDRESS N
SET BREAKPGINT AT ADDRESS N
SyiTCH GUTPUT TO PRINTER

13 D*20 R*
21 +
22 B*''T c4:

24 N*25 T4c

2E * U

27 U4«

28 U*
23 Vt

30 G4=
7 ( *32 4:

33 KEYBÜftRD FONCTIONS4:

34 4-
35 4:

38 m SET TERMINAL MODE
BGGT EXECUTE DISK BGOTSTRftP

*37 *
38 *39 *
40 ENTRY AND I/O ROUTINES*41 4:
A ”? *43 CONTRE $FFES MARK STMT

CHKCHR $FFES CHECK FOR TYPED CHARACTER
OUTCH $FFEC OUTPUT ONE CHARACTER
«CH *FFEF MPUT ONE CHARACTER
PDA!Ai $FFF2 PRINT C9ARACTESS STRING
PCRLF ÎFFF5 PRINT CR /LF

4c

44 4=
45 4c

4Ê 4c

47 4=
48 4:

43 *
50
51 4

* PSEUD3 MACROS DEFINITIONS
53
54 0235
55 3Z5C

SKIPI E3U t£5
SKIP2 E3U ÎSC

SKIP ONE BYTE
SKIP TND BYTES



Manuel technique V.58

V 1M0N VI.4 S-12-81 ASSEMBLEUR TSC 6882 PAGE i )
57 F408 GRG $F400

NAM HANDLES GRAPHIQUE59
68 *
61 * SGUS PROGRAMMES GRAPHIQUES

+ POUR LA CARTE GRAPHIQUE COULEUR
* GOUPIL

62
63
64 *
65 * COPYRIGHT SHT 81
66
67 *
68 * POINTS D’ENTREE:

* -GINIT = INITIALISATION DU 6845
ET CREATION DU FOND COLORE

* -GCOLGR= DEFINITION DE LA COULEUR
DU FOND ET DU TRACE

* -GPLOT= TRACE DE POINTS ET DE LIGNES
* -GTEXT= MMUTATIDN MODE TEXT
* ~GRAPH=COMMUTATIDN MODE GRAPHIQUE

-O-G-Q-Q-O-C-

69
70 *
71
72 *
73
74
75
76 *
77 *•

78
79 *
88 * ADRESSES DE LA CARTE GRAPHIQUE
81 t

82 E7FS
83 E7FB
84 E7F9
85 E7FC
8E E7FE

ADVISU EGU
GCURX EOU
GCUSY EQU
GCONTR EQU
GCRÎC EQU

$E7F8
ADVISU+3
ADVÎSU+1
ADVISU+4
ADVISU+6

)



V . 59

Manuel technique

r HANDLER GRAPHIQUE 9-12-81 ASSEMBLEUR TSC 6833 PAGE 2

88 *
89 * TABLE DE BRANCHEMENTS
93 *
91 F400 7E F4 !A
92 F403 7E F4 5F
33 F40E 7E F4 64
94 F409 7E F4 6F
35 F40C 7E F4 4B

JMP 6IKIT GR
JNP GTEXT TEX7
JMP GCOLOR CQLOR

GPLGT PLOT
GRAPH GRAF

JMP
JM?

96
97 *
98 * GTEXT

* ARGUMENTS D ftPPEL = AUCUN
* REGISTRE MODIFIE :A

99
100
131 *
132 F42F 86 80
103 F411 B7 E4 D3
134 F414 86 C0
UK F416 87 E7 FC
106 F41S 39

GTEXT LDA A £$80
STA A DIRECT
LDA A £$C0
STA A GCQNTR
RTS

1B7 *
108 * GINIT

* ARGUMENTS D'APPEl=AüCUN
* REGISTRES MOD:FIES=ArB

109
110
111 *
112 F41A FF E4 CA GINIT
113 F41D CE F4 54
114 F420 5F

F421 F7 E7 FE GBCRT
116 F424 AE 80
117 F426 B7 E7 FF
118 F429 0E
119 F42A 5C
120 F42B Cl 10
121 F42D 26 F2
122 F42F B6 E7 FD
123 F432 83 40
124 F434 B7 E7 FD
125 F437 86 14
126 F433 5F
127 F43A 5A
128 F43B 26 FD
129 F43D 4A
138 F43E 26 FA
131 F440 B5 E7 FD
132 F443 68 40

F445 B7 E7 FD
134 F448 FE E4 CA

STX GDELÎA
LDX £6CRTTB
CLK B
STA B GCSTC
LDA A 0, X
STA A GCRTC+1

INITIALISATION 6845
•4 < C
l U

INX
INC B
CMP B £15

GBCR~
LDA A GCONTR+ i
EDR A £$40
STA A GCQNTR+1
LDA A £23
CLP. E
DEC B

BNE
DEFINITION DU FOND COLORE

ATTENTE 22MS

GBWftIT
BNE GBWftIT
DEC A

GBis'AiTBNE
LDA A GCONTR+1
EQR A £$40
STA fi GCQNTR-1133
LDX GDEL7 A

135 *
136 * GRAPH

* ARGUMENT D APPEL = AUCUN
* REGISTRE MODIFIE : fi

137
133
139 +
140 F443 7F E4 D3 GSfiPH
141 F44E 86 43
142 F450 B7 E7 FC

CLP. DIRECT
LDS A £$4E
STA fi GCQNTR



V . 60Manuel technique

9-12-81 ASSEMBLEUR TSC 882« PAGEHflNDLER GRAPHIQUE f
J

143 F453 39 RTS
"TABLE 0' INITIALISATION DU 5845
3CRTT3 FCB

144
i45 F454 55
145 F45C m

$55,54,59,£,$40,2,$40,$44
2,3, 2, 2,2, 0, 0, 2FCB

147 +

* GC0L3R148
< <nlA j *
152 * ARGUMENTS 0'A?PEL=(S)C0DE DE COULEUR

* REGISTRES MÜDIF!ES=A151
152 *
153 F454 84 07
154 F4SE SA 40
155 F4SS BA E4 05
158 F4SB B7 E7 FO
157 F45E 3S

GCOLOR AND fi £$07
ORfl R £$40
GRA A DIRECT
STA A GCDNTR+1
RTS

HANDLER GRAPHIQUE 9-12-31 ASSEMBLEUR. TSC 6880 PAGE 4

159 *153 * GPLOT
161
152 * ARGUMENTS 0’ flP?EL=X-> ZONE DE PARAMETRES

»• SOUS-PROGRAMMES flPPELES=GMQVE,GTRfiCE

* REGISTRES MCOIFîES’A,B
163
154
155 *
156 r4SF AS 08

F471 81 C3
F473 25 35
F4'r5 AE 81
F477 ES 32
F473 22 IB
F478 SI 31
F47B 2b 36
F47F AG 81
'421 ES 02
'453- 23 1E
F4E5 SI 82
F4S7 25 3C
"423 36 21
F4SB EE 82
F43B 2D 87
F4E-F AS 33
r«31 b6 04
r433 22 82
F4S3 3S

3. XGPLOT LOA A
1S7 CMP A £C
153 BNE GCMDi
IBS LDS P.GCMD3 1, X

2.X178
171

LOA B 3BRA 3M0VE
172 GCMD1 CM? A £1
173
174

3NE GCH32
LDP. P
IDA B

1,X
177 2.X

5RS175 GTRftCE
ZÏ? fl177 GCK32 £2

175 BNE GCMDE
liX
2$ X
GSDVE
îtX

173
18B
181

LM fl
LDft B
BSR
LDfl fl182

183 IDA 8
134 GTRACEBRA

GCKE RTS135



V . 61
Manuel teciininue

HANOLER GRRPHI3UE 3-12-3! ASSEMBLEUR TSC 6800 PAGE 5

187 *iSS * GMGVE POSITIONNEMENT SUR liN POINT
ET ECRITURE18S *130 *

131 * ARGUMENTS D’A?PEl=(A ) ABCISS£, (B)ORDONNEE
* REGISTRES MODIFIES^132

133 *
F496 B7 E7 FB GMGVE
F493 F7 E7 F3
F49C 36 E7 FD
F49F B7 E7 FC
F4A2 39

134 STA A GCURX
STA B GCURY
LDA A GCONTR+1
STA A GCONTR

195
196
197
198 RTS
199 *
200 * GTRACE TRACE D'UNE LIGNE DROITE
201 *202
203

* ARGUMENTS D’SPPEL=<A)ABSCISSE, (E)ORDONNEE
* Sfl'US-PRGGRAMIES AP?ELES=6CINC, GAINC
* REGISTRES MCDIF ÏES=A.B204

205
206 F4A3 B0 E7 FB GTRACE SUB A

F4A6 22 07
F4A8 2E 0C
F4 AA El7 E4 CE
F4AD 20 0D
F4AF B7 E4 CE GSUPX
F4B2 66 01
F4B4 20 06
F4BE 40
F4B7 B7 E4 CE
F4BA 86 FF
F4BC B7 E4 D0 GMVY
F4BF F0 E7 F9
F4C2 22 37
F4C4 26 0C
F4C6 F7 £4 CF
F4C9 20 2D
F4CB F7 E4 CF GSUPY
F4CE Ch 01
F4S0 20 06
F4D2 50
F4D3 F7 E4 CF
F4D6 C6 FF
F4DÊ F7 E4 Di GCMPD
F4D3 B6 E4 CE
F4DE SI E4 CF

GCURX CALCUL DU DEPLACEMENT
SUIVANT X ET SON SIGNE207 5HI G3ÜPX

GINFX206 BNE
203 STA A GDX

BRA210 GMVY
211
212

STA A
LDA A

GDX
£1

213 BSA GMVY
NEG A
STA A
LDA A
STA A
SUB B

214 GINFX
215 GDX
216 £-1
217 GSX
21B GCURY

GSUPY
GINFY

CALCIL DU DEPLACEMENT
SUIVANT Y ET SON SIGNE219 3HI

220 BNE
221 STA B GDY
222
223
224
225
22S
221
222
229
230

GCMPDBRA
3TA B
LDA B

GDY
£1

BRA GCMPD
NEG B
STA B
LDA B
STA B
LDA A
CMP A

GINFY
GDY
£-1
GSY
GDX COMPARAISON DES DEPLACEMENTS

231 GDY
232
233
234
235
236
237

F4EI 22 21 BHI GPfiSX
F4E3 26 54
F4E5 4D
F4Eb 27 IB
F4E8 F6 E7 FB G8PLT1
F4EB FB E4 D0
F4EE F7 E7 FB
F4F1 F6 E7 F9
F4F4 FB E4 DI
F4F7 F7 E7 F3

BNE GFASY
TST A

GPRET ILS SONT NULS ï RIEN A FAIRE
IIS SONT EGAUX:INCREMENTS
ENTIER GSX ET GSY

BE3
GCURXLDA B

ADD B
STA B
LDA B
ADD B
STA B

GSX
238 GCURX

GCURY239
240 GSY
241 GCURY



V . 62Manuel technique

HANDLER GRAPHIQUE 9-12-81 ASSEMBLEUR TEC 6828 PAGE 6

242 F4FA FE E7 FU
F4FD F7 E7 FC
F50B 4A
F581 26 E5
F503 39
F504 B6 E4 CE
F5B7 F6 E4 CF
F50A 27 DC
F58C F7 E4 CA
F50F F6 E7 F9
F512 F7 E4 C7
F515 F6 £4 DI
F518 F7 E4 CD
F51B 8D 58
F51D BD F5 B8
F520 F6 E7 FB
F523 FB E4 D0
F526 F7 E7 FB
F523 F6 E4 C7
F52C F7 E7 F9
F52F F6 E7 FD
F532 F7 E7 FC
F535 4A
F53S 26 E5
F538 39
F539 B6 E4 CF
F53C F6 E4 CE
F53F 27 A7
F541 F7 E4 Cfl
F544 F6 £7 FB
F547 F7 E4 C7
F54ft FE E4 D0
F54D F7 E4 CD
F550 SD IB
F552 BD 5C
F554 FE E4 C7
F557 F7 E7 FB
F55A F6 E7 F9
F55D FB E4 DI
F5E0 F7 E7 F9
F563 F6 E7 FD
F56E F7 E7 FC
F569 4ft
F5EA 26 £E
F5SC 39

IDA B GCÜNTR+1
STA B GCONTR
DEC A
BNE GBPLT1

243
244
245
246 GPRET RTS

GPASX IDA fl GOX
LDA B GDY
BEQ GBPLTi
STA B GDELTA
LDA B GCURY
STA B GCUR
LDA B GSY
STA B GSD
BSR GCINC

GBPLT2 J5R GAINC
LDA B GCURX
ADD B GSX
STA B GCURX
LDA B GCUR
STA B GCURY
LDA B GCtJNTR+1
STA B GCONTR
DEC A
BNE GBPLT2

247 DEPLACEMENT PLUS GRAND
SUIVANT X:INCREMENT ENTIER POUR X
CALCUL DE L' INCREMENT POUR Y

248
249
250
251
252
253
254
255
256 TRACE
257
258
259
260
261
262
263
264
265
266 RTS
267 GPASY LDA fl GDY

LDA B GDX
BEQ GBPLTI
STR B GDELTA
LDA B GCURX
STA B GCUR
LDfi B GSX
STft B GSD
BSR GCINC

GBPLT3 BSR GAINC
LDA B GCUR
STA B GCURX
LOA B GCURY
ADD B GSY
STA B GCURY
LOA B GCGNTR+1
STA B GCGNTR
DEC A
BNE GBPLT3

DEPLACEMENT PLUS GRAND
SUIVANT Y:INCREMENT ENTIER POUR Y
CALCUL DE L’ INCREMENT POUR X

268
269
270
271
272
273
274
275
276 TRACE
277
278
279
280
281
282
283
284
285
286 RTS
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( HflNDLER GRAPHIQUE 9-12-81 ASSEMBLEUR TSC 6800 PAGE 7

288 *
289 * GCINC CALCUL DES INCREMENTS FRACTIONNAIRES
290 *
291 * ARGUMENTS D’APPEL= < A >NÛMBRE DE PAS

(GDELTA)DEPLACEMENT
(GSD)SIGNE

292
293 *
294 + REGISTRES MODIFIES=B
295 *
296 F56D 36
297 F56E C6 80
298 F570 F7 E4 C8
299 F573 7F E4 C9
300 F576 CE 10
301 F578 F7 E4 D2
302 F578 16
303 F57C B6 E4 CA
304 F57F 78 E4 CC GBDIV
305 F5B2 79 E4 CB
306 F5B5 48
307 F586 25 03
308 F588 11
309 F589 25 04
310 F58B 10
311 F5BC 7C E4 CC

GCINC PSH A
LDA B £$80
STA B GCUR+1
CLR GCUR+2
LDA B £16
STA B GCMPT
TAB
LDA A GDELTA
ASL GDELTA+2 DIVISION DE GDELTA
RÛL GDELTA+1
ASL A
BCS GDSUB

PAR LE NOMBRE OE PAS

CBA
BCS GFBDIV

GDSUB SBA
INC GDELTA+2

312 F58F 7A E4 D2 GFBDIV DEC GCMPT
BNE GBDIV
CLR GDELTA MULTIPLICATION PAR SON SIGNE
TST GSD
BPL GRCINC
CLR A
SUB A GDELTA+2
STA A GDELTA+2
LDA A £0
SBC A GOELTA+1
STA A GDELTA+1
DEC GDELTA

313 F592 26 EB
314 F594 7F E4 CA
315 F597 7D E4 CD
316 F59A 2A 12
317 F59C 4F
318 F59D B0 E4 CC
319 F5A0 B7 £4 CC
320 F5A3 86 00
321 F5A5 B2 E4 CB
322 F5A8 B7 E4 CB
323 F5AB 7A E4 CA
324 F5AE 32
325 F5AF 39

GRCINC PUL A
RTS

32S *
327 ADDITION DE L’INCREMENT* GAINC
328 *
329 * PARAMETRES D’APPEL=AüCUN

* REGISTRES MGDIFÎES=B330
331 *
332 F5B0 F6 E4 C3 GAINC
333 F5B3 FB E4 CC
334 F5B6 F7 £4 C9
335 F5B9 F6 E4 C8
336 F5BC F9 E4 CB
337 F5BF F7 E4 CS
338 F5C2 FE E4 C7
339 F5C5 F9 £4 CA
340 F5C8 F7 E4 C7
341 F5CB 39

LDA B GCUR+2
ADD B GDELTA+2
STA B GCUR+2
LDA B GCUR+1
ADC B GDELTA+1
STA B GCUR+1
LDA B GCUR
ADC B GDELTA
STA B GCUR
RTS

342 *



Manuel technique V.64

)

HANDLER GRAPHIQUE 9-12-81 ASSEMBLEUR TSC 6808 PAGE 8

343 RESERVATIONS MEMOIRE RAM
344 *
345 E4C7
346 E4C7
347 E4CA
346 E4CD
349 E4CE
358 E4CF
351 E4D0
352 E4DI
353 E4D2
354 E4D3

ORG »E4C7
GCUS RMB
GBELTA RMB
GSD RMB
GBX RMB
GDY RMB
GSX RMB
GSY RMB
GCMPT RMB
DIRECT RMB

T POINTEUR A INCREMENT NON ENTIER
INCREMENT NON ENTIER
SIGNE INCREMENT
DEPLACEMENT EN X
DEPLACEMENT EN Y
SIGNE DEPLACEMENT EN X
SIGNE DEPLACEMENT EN Y
NOMBRE DE PAS
COMMUTATION ECRAN

\J

3
1
1
1
1

1
1

355 END
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KANDLER GRAPHIQUE 3-12-81 ASSEMBLEUR TSC 62558 PAGE 3
r
l

357 F5CC GRG IF5CC
NAM S OR 5" DISK BOOTSTRAP359

360
361
3S2
363
364 **

* -S- CÛMMAND
+ DISK BOOTSTRAP
* 5 OR 8“ DMAF2 - 5“ NFB

*365 *366 *367 * *368
369
370 * EQUATES FOR WD 1735 AND DMA
371
372 EB20
373 E621
374 EB22
375 EB23
37E EB24
377 EB80
378 EB02
379 EB10
388 EB14
381 Al 00

STAREG EOU
TRKREG EQU
SECREG EQU
DATREG EQU
DRVREG EQU
DMAADD EQU
DMACON EQU
DMACCM EQU
DMAPRI EQU
LOADER EQU

$EB20
$EB21
*£B22
$EB23
$EB24
$EB00
IEB02
$EB10
»EB14
$A100

382
383 * EQUATES FOR WD 1731
384
385 ESE0
386 ESF8
337 E8F2
338 EBF3

DRVR91 EQU $ES£0
CW1R31 EQU tE8F8
SECR91 ECU $EBF2
DATR91 EQU $EBF3

383
390 * PROGRAM STARTS HERE
391
392 F5CC SE 01
393 F5CE 87 EB 22
394 F5D1 8D 69
395 F5D3 81 EB 22
396 F5D6 26 67

DKBOOT LDA A £$01
STA A SECREG
BSR DEL1
CMP A SECREG
BNE MFBOQT

TEST IF DKAF2 PRESENT
IF NOT BOOT ON MFB3S7

398 F5DS C6 BF
399 F5DA F7 EB 24
400 F5DD SD 4C
401 F5DF 27 0E
402 F5E1 C6 7F
403 F5E3 F7 EB 24
404 F5E6 SD 49
4S5 F5E6 8D 41
406 F5EA 27 03
437 F5EC 7E FO 12
408 F5EF 85 39
429 F5FI 87 EB 20
410 F5F4 8D 44
411 F5FE- SD 2D

DMABQT LDA B £$BF
STA B DRVREG
BSR READY
BEQ 3BOOT
LDA B £$7F
STR B DRVREG
BSR CNESEC
BSR READY
BEQ SBOOT
JMP CONTRE
LDA A £9
STA A STAREG
BSR DELAY
BSR TEST
LQX £$FEFF

SELECT DRIVE
TEST READY
IF READY CONTINUE
SELECT 5'

ONE SECOND DELAY
TEST READY
IF READY CONTINUE

SEGOT
SEND RESTGR CQMMAND

«AIT TILL NOT BUSY
412 F5F3 CE FE F-



V . 66Manuel technique

)8 OR 5" DISK 8Ü0TSTRAP 9-12-81 ASSEMBLEUR TSC 6800 PAGE 10

413 F5FB FF EB 02
414 F5FE CE 5E FF
415 F601 FF EB 00
41E FS04 8S FD
417 FE0S B7 EB 10
41S F603 86 FE
419 F6BB B7 EB 14
420 F60E 86 8C
421 F610 B7 EB 20
422 FE13 FE EB 02
423 FS1G BC FE FF
424 F619 27 F6
425 F61B 86 FF
426 F61D B7 EB 14
427 F620 8D 03
428 FS22 7E Al 00
42S F625 8D 04
430 F627 47
431 F&2S 25 FB
432 F62A 39
433 F62B BS EB 20
434 F62E B5 80
435 FG30 39

SIX DMACON
U)X £$5EFF
SIX DMAADD
LDA ft £$FD
STA A DflACCM
LDA A £*FE
STA A DMAPRI
LDA A £$8C
STA A STAREG

«AIT LDX DMACON
CPX £$FEFF
BEQ WAIT
LDA A £$FF
STA A DMAPRI
BSR TEST

GOLOAD JMP LOADER
TEST BSR READY

ASR A
BCS TEST

SET BUFFER LENGTK

SET BUFFER ADDRESS

SEND READ CDMMAND

WAIT TIL DMA OP. FINISHED
RESET DMA

GOTO LOADER
GET STATUS

WAIT TIL NGT 9USY
RTS

READY LOA A STAREG
BIT A £$80

GET WD STATUS

RTS
436
437 F631 CE 00 00
438 F634 08
433 F635 09
440 F636 09
441 F637 26 FB
442 F639 39

ONESEC LDX £0 ONE SECOND DELAY
DIS un

DEX
DEX
BFE D15
RTS

443
444 FE3A SD 00
445 FB3C BD Kl
445 F63E 39

DELAY BSR DEL1
BSR RTNDEL 1
RTSRTN

447
44S * BOOTSTRAP FOR «FB
449
450 F63F 43
451 F640 B7 £8 F2
452 F643 7F EB E0
453 F646 BD E9
454 F648 C6 F4
455 F64A F7 EB F0
456 F64D BD EB
457 F64F F6 ES F0
458 PES2 57
459 F&53 24 FA
460 F655 86 73
461 F657 B7 EB F0
462 F65A BD DE
463 F55C CE Al 00
464 F65F F6 ES FB
465 F662 57
466 F663 25 BD
467 F665 57
466 FEES 25 F7

MFBQOT COM A
STA A SECR91
CLR DRVR91
BSR ÛNESEC
LDA B £$F4
STA B CGMRS1
BSR DELAY

LQGP1 LDA B C0MR91
ASR E
BCC LQCP î
LDA A £$73
STA A CGMR91
BSR DELAY
LDX fLOADER

LOOP2 LDA B CQMB3Î
ASR B

SET SECTOR ONE
AND START MOTOR
SELECT DRIVE 0
DELAY ONE SECOND
SEND RESTGR CQKMAND

WP.IT TILL NGT BÜ5Y
SEND READ COMMAND

ADDRESS ÜF LOADER
GET WD STATUS
CHECK B'JSY
If NOT BUSY GG TG LGADER
CHECK DATA PRESENT
LGGP TO WAIT DATA

BCS GOLOAD
ASR B
BCS LOOP2



V . 67

Manuel technique

8 OR 5“ DISK BÛOTSTRftP S-12-81 ASSEMBLEUR TSC 8808 PAGE I 4
i 1

459 F6ËS B6 ES F3
F6EB 43
FEEC A7 08
F66E 0S
F6SF 20 £E

LDA fi DflTRSl
COM A
STA A 0,X

6ET DATA
470
471 STORE ÎT IX MEMORY

BU!"!P POINTER
CONTINUE

472 INX
473 BRfi LÜQP2
474
475 END



V.68
Manuel technique

}

8 OR 5" DISK SGOTSTRftP 9-12-81 ASSEMBLEUR TSC 6838 PftGE 12

477 F£71 QR3 £F&71
479 m 2483 SCREEM HANDLER
463-81 * ********+********************
432 * *433 24*80 SCREEN HANDLER* *4S4 4:*4S5 ***¥4:**************+******+*****485
487
433 h:

489 I/O ROUTINES#

430 *
491 *•

492 CRÏINÏ
OüTPUT

IKITIALIZflTZONS
CuTPUT ONE CHARflCTER
OüTPUT BELL

*493 *494 BELL+

495 *



V . 69
Manuel technique

\
9-12-81 ASSEMBLEUR T3C 5838 PAGE 132420 SCREEN HANDLER

497 *
+ ££45 INITIALIZATiûN433

439 *
5® 38EC
501 ES70
502 030D
503 300A
504 FE-71
585 FS71 5F
5-23 FS72 CE FS AE
507 FS?5 CD 16
508 F£77 CS 80
509 F679 F7 E5 78

HADRF ESU $EC
CRTC £6ü $EE70
VCR E3U 13
VIF EQU 10
1NITVS EQU *
CRTINT CLR B -

LOX ECRTTAB
BSR CRTI 1
IDA B £$80
STR B VIDEO

510 F67C CE EC 30 CLEAR2 IBX £$EC«5
LDR ft £$20
OSA ft VIDEO

CLEAR1 STfi ft 0, X

511 FS7F SE 20
512 FSSi Bft E5 70
513 FE84 ft7 00
514 F686 38
515 FS87 8C F4 30
516 FS8R 2S FB
517 F68C 33
518 FSSO F7 E8 70 CRTII
SIS FS90 AS 8e
528 F632 87 E8 71
521 FS55 08
522 F696 5C
523 FS97 Cl 13
524 FE99 26 F2
525 FS9B CE 03 30
526 F69E FF £5 73
527 FSftl FF E5 71
528 F684 FF E5 75
523 FSft7 CE 37 7F
538 FSftft FF E5 77
531 FSfiO 39
532
533 FSftE Si
534 FSB2 18
535 FS2S 88
535 FSBft 30 80

INX
CPX £$F4S0
BME CLEfiRi
RTS
STft B CRTC
LDR ft 8, X
STft fl CRÏÏM
INX
INC B
Ch? B £$18
BE CRTI 1
LOX £0
STX CURflD
STX LINE
STX DP3GE
LOX £1919
STX EPfiGE
RTS

97,80, 83,5
24,9,24,24
0, 12,$51, 11

CRTT.ftB FCE
FCB
FCB
FDB 0,0

537
CTOwvD

* QUTPüT BELL539
548 *

LDft A £$7f
BSR BELDEL
COM B
STA B VIAMüS*ORfl
BSR BELDEL
STft B VIftMUS+QRR
DEC ft
BNE BELL!

541 FSSE 86 7F
542 FSC0 SD BD
543 FSC2 53
544 FSC3 F7 E8 Si
545 FSCS SD 37
546 FSCS F7 £8 SI
547 FSCB 4fi
548 FSCC 25 F2
549 FSCE 39
550 F5CF CS 50
55! FSB1 5fi

BELL
BELL!

RTS
BELDEL LOA B £$60
EELütl DEC B



Manuel technique V.70

>2480 SCREEN HANDLER 9-12-81 ASSEMBLEUR T5C 6300 PAGE U

552 F6D2 26 FU
553 F6D4 39

BNE BELDE1
RTS

554
555 *
556 CLEftR SCREEN
55? *
553 F6D5 8D A5 CLEAR BSR CLEAR2 CLEftR REFRESH MEMORY
559 *
560 * CURSOR HOME
561 *
562 F6D7 7F E5 71 HOME CLR LINE RESET LINE NlfMBER
563 *
564 * LINE RETURN
565 *
566 F6DA 7F E5 72 LINRET CLR CÛLUM

BRft MOVEfi
RESET COLUMN NUMBER
GOTO MÛVE CURSOR567 F6DD 28 58

563
569

* MOVE CURSOR570
571 *
572 F6BF 7C E5 72 INCCL
573 F6E2 B6 ES 72
574 F6E5 SI 4F
575 F6E7 22 14
576 F6E9 FE £5 73
577 F6EC 88
578 F6ED FF E5 73 DECCL1 STX CURftD

BRft OUTCUR

UPDATE COLOT NOTERINC COLUMN
LBA A COLUMN
CMP A 79
BHI NEMLIN
LDX CURAD

END OF LINE ?
IF YES .NEW LINE
UPDATE CURSOR ADDRESS

INX

GOTO DUTPUT CURSOR579 F6F0 28 66
580
581 F6F2 7A E5 72 DECCL
582 F6F5 2B 24
5S3 F6F7 FE E5 73
584 F6FA 09
585 F6FB 20 F0

DEC CQLUÎtt
BMI UPLINE
LDX CURAD

DEC COLUMN NUMBER
BRANCH IF PREVIOUS LINE
UPDATE CURSOR fiDDRESS

DEX
BRA DECCL1 GOTO OUTPUT NEW CURSOR

586
587 F6FD 7F £5 72 NEWLIN CLR
588 F700 7C E5 71 INCLN
589 F703 BE E5 71
590 F786 SI 17
591 F708 23 2D
592 F70A 7D E4 18
593 F70D 26 07
594 F70F 7A E5 71
595 F712 SD 5A
596 F714 20 21
597 F716 7F £5 71 INCLNÎ CLR
598 F719 20 IC

CLEAR COLUMN NUMBERCOLUMN )INC LINE
LOfi A LINE
CMP A 23
BLS MOVEfi
TST PfiGFG
8NE INCLNI
DEC LINE
BSR SCROLL
BRA MQVEA

LINE
BRA MOVEfi

599 *
608 F7IB 86 4F
601 F71C B? ES 72
602 F728 7ft E5 71 DECLN
603 F723 2fl 12
604 F725 7D E4 18
605 F72S 26 88
606 F72fi 7C E5 71
607 F72D BD F7 CB

UPLINE LDfi fl 79
STfi fl COLUMN
DEC LINE
BPL MOVEfi
TST PfiGFG
BNE DECLN1
INC LINE
JSR SCRGLD

CURSOR GN END OF LINE

')



V.71
Manuel technique

< 9-12-81 ASSEMBLEUR TSC 6300 PAGE 152480 SCREEN HftNDLER

608 F7-30 20 05
603 F732 8b 17
610 F734 B7 E5 71

BSfl MOVEA
DECLNi LOA R £23

STR R UNE
EU

* CURSOR RELATIVE RODRESS
613 F737 F6 E5 72 MÜVEft LDA B COLUMN 6ET CGLUMN NUMBER
614 F73A BË E5 71 LDA fi LINE GET LINE NUM8ER
615 F73D 27 0D BEC MÜVE2 BRANCH IF 2ERÜ
616 F73F B7 E5 79 STA fi TEMP 1
617 F742 4F CLR fi
618 F743 CB 50 M0VE1 RDD B £80
619 F745 89 00 ADC fi £0
620 F747 7A E5 73 DEC TEMP1 DEC COUNT
621 F74A 26 F7 BNE MOVEl LQQ? IF NOT ZERO

612

622
* CURSOR flBSOLUTE flDDRESS

624 F74C FB E5 76 M0VE2 ADD B DPAGE+ i ADD PAGE flDDRESS
E25 F74F B9 E5 75 ADC fi DF'fiGE
626 F752 B7 E5 73 STA fi C'JRfiD SAVE CüFRENT CURSOR RDDRESS
627 F755 F7 E5 74 STA B CURAD+1

623

62B
* OUTPUT CURSOR TO CRTC
CUTCUR LDP B £14

STP S CRTC
LDA S CURfiD
STA fl CRTC+t
INC B
STR B CRTC
LDR R CURAD+ 1
STfl R CRTC+1

629
630 F75S C£ 0E
631 F75R F7 EB 78
632 F75D BE E5 73
633 F762 B7 E3 71
634 F7E3 5C
635 F764 F7 ES 70
636 F7S7 8b E5 74
£3? F76A B7 EE 71
638
£39 F76D 39 RTS
£40
641 *

+ SCROLL y?642
£43 *
£44

* UPDATE END flDDRESS AND FILL WITH SPACE
646 F76E FE E5 77 SCROLL LBï EFP.GE

BSR DELLIN
STX EPAGE
LDA fi EPAGE
RNS fi £7
STfl A EPRGE

645
x;= ENS GF PAGE
ERfiSE NEW LINE
NEW END GF PAGE

E47 F771 8D 32
646 F773 FF E5 77
649 F776 BE ES 77
658 F779 84 07
651 F77B B7 £5 77
652

* UPDATE START RDDRESS
CLR A
LDA B DPAGE+!
ADD B £83
ADC fi DPAGt
AND A £7
STA A DFfiGE
STfi B DPAGE+1

653
654 F77E 4F
655 F77F -6 E5 76
656 F782 CB 50
657 F784 B3 ES 75
65B F787 84 07
659 F739 B7 E5 75
660 F7SC F7 E5 76
651

*'JFDATE CRTC START RDDRESS
663 F78F CE 2C UCF.TC LDC B £12
662



V . 72Manuel technique

>2490 SCREEN KANDLER 3-12-31 ASSEMBLEUR TSC 5800 PAGE 15

£84 F781 F? EB 72
563 F794 B6 £5 75
565 F797 B? ES 71
557 "73A 5C
558 -7‘BB ES 70
553 779E 35 55 75
E7S ?7A'. E7 EE 71
671
672 F7A4 39

STfl B
LOS S
STA fl
INC B
STfl B
LOS fl
STfl fl

CRTC
OPP.GE
CRTOl

CRTC
DFflGE-*- 1
CRTC+i

RTS
t: f O

£•74 * DELETE LINE RQU7IÆ
DELLIN LOS B £80
DELHI INK

675 F7S5 C5 50
675 F7A7 0S
577 F7AË Fr E5 73
E72 F7AB FF E5 73
£73 F7fl£ BS E5 7B
580 F7B1 Ë4 0?
6ST F7B3 SB 53
C07 co

I I WW «.w

583 F7E7 ET E5 7B
624 F7BS *£ ES 7B
683 F7ED K 20
SS5 F7BF Bfl E5 70
SE7 F7C2 S7 K
SSS F7C4 FE ES 79
699 F7C7 3fl
530 F7C8 28 DD

90 CHAR. PER UNE

STX TEMPi
STX TEMP2
LDfl fl TEKP2
AND R £7
ADD fl £HftDRF
EÜR fl £51C
STfl fl TEKP2
LDX TEMP2
LDfl fl £$20
GRS fl VIDEO
STfl fl 0. 'X_DX TEM?l
DEC B
BNE DELLII

SflVE X

MOD'JLO 2K
PHYSICAL ADDRESS OP REFRESH MEMORY

SB30LÜTE ADDRESS

RE3T03E X

LOOP IF B MOT ZERO
£31 "7CS 39 RTS
592
ce-
£94 * SSRQLL DCKN
6:3 4:

£35 F7CB 95 E5 75 SCRCLQ LDA A DPftGE
LCP. B DPflGE+i
SüB 5 £20
SBC A £2
AND fl £7
STS fl DPAGE
STR B DFflGE*!
LDX DPAGE

637
523

F7CE FE- E3 7E
F7D1 CS 30

699 F7D3 32 K
730 -7D5 £4 07
701 F7D7 B7 ES 73
722 F?Dfi F7 ES 75
70.3 F7DB FE E5 75
TU F7E0 09
7S! F7E1 SD 22
75£« vv

707
702 F7E3 B£ ES 77
739 F7EG F5 £3
71*2 F7ES £2 52
711 F7EB 32 SS

r7ED 24 37
F7EF BT ES 77

-7 E5 76
F7F5 23 38

DEX
sss DELLIN Efi.ASE NEW LINE

* UPDATE END ADDRESS
LDfl fl EPP.GE
LDA 3 EPSSErl
SUS B £30
SBC fl £0
AND fl il
STA A E3AGE
STfl B E3R£E-;UCRTÜ

75

T

‘ ;c

7:3
7U Î"*Tr i

7 !"!
£

717
715

y.

* wüTPUT CHPRQCÏIR CONTftINED IN 3EG-fl
•4.



V.73

Manuel technique

2430 SCREEN HflNDLER 9-12-21 ASSEMBLEUR TSC £800 PAGE 17

F7F7 FF E5 7F DUTPUT
F7FA 38
F7F3 37
F7FC 7D E4 1E
F7FF 2E 30
FG8i 48

STX XREG
PSH fi

720
721
722 PSH B
723 TST ESCFG

BNE ESCS
TST fi
BEQ CRTRET
CMP fi £$9F
BHÎ CRTRET
CMP fi £îiF
BIS FUNCT
LBft B ÜJRfiD
fiND B £7
AOD B EHADRF
EOR B £$1C
STfi B
LDfi B CüRfiDt 1
Sîfl B TEMPi+1
LBX TEMP1
fiND fi £$7F
GRfl fl VIDEO
STfi fl 0, X

724
725 QUTPT1
726 F302 27 27

F804 31 9F
F88E
FS03 62 1F
FSBfi 23 25
F30C FS E5 73
FS2F C4 07
F811 CB EC
F813 CS IC
F815 F7 E5 73
FS1S FS E5 74
F81B F7 E5 7fl
F31E FE E3 73
F821 84 7'
FS23 Bfl £5 70
F82S fl7 »
FS23 SD FS CF
FS2E FE E5 7F
FS2E 33
F62F 32

727
728 iL- j
729
732

~ t
( v;

732
733
734
733 TEMPl
736
737
738
739
742
741
742
T43

JSR INCCL
CRTRET LDX XREG

PUL B
PUL fi

744
745
746 FS3E 35 STS
747
742 *
749 * FONCTIONS
750 r-

F331 CE F9 31 FUNCT
“834 fil 2B
F836 27 0fl
FS3S 08
F833 38
FS3fl as
F33B SC F3 fiC
F33E 25 F4
F342 20 ES

LDX £FCTCRT
CMP fi 0, X

751
FUNCT2752

753
754
755
755
757

BEQ FUNCT1
ÎNX
• NX
INX

EENFCTCPX
738 BNE F2NC72

BRft CRTRET733
780
7E2 FE42 EE 31 FUNCT1 1, XLDX
7S2 F344 fiD 80 JSR 3, X

BRfi CRTRETF346 20 E3753
764
755 t

756 * ESCftPE SECUENCE
767 À:

F843 7C 54 17 CPDS5 INC CPOSFE
F84B £5 FF ' ESCfiPE LDfi fi îiFF
FS4D 37 E4 15 STfi fi ESCFG
"350 38
FS51 7D E4 17 ESCS
FB54 2E- 2D
F656 7F E4 15
FS53 CE F9 AC

76S
763
772
771
772
773
774
?75

RTS
TST CPQSFG
BNE CPOS
CLR ESCFG
LDX tESCTBL



V. 74Manuel technique

2480 SCREEN HANDIER 9-12-81 ASSEMBLEUR TSC 6200 PAGE 13

776 F85C fil 00
777 FS5E 27 E2
778 FS60 08
779 F861 08
788 F8E2 08
781 FS83 SC F9 DS
7S2 F8S6 28 F4
783 F868 28 97

ESCSQ CH? fi BtX
BEQ FUNCT1
Ï NX
INX
INX
CPX £ENTBL
BNE ESCSQ
m QUTPT1

784
785 * CURSOR OFF

CURDFF LDfl fl £*28
CDISP LDfl B £10

STft B CRTC
STfl fl CRÎC+1

786 FSBfl 8E 20
F86C CG 0fl
F86E F7 ES 70
FB71 B7 ES 71
FB74 39

787
788
763
790 RTS
791
792 * CURSOR ON

CURON LDfl fl £$El
Bfifl CDISP

793 FB75 SS G1
F877 20 F3794

795
796 * PAGE MODE

PflGMOD LDfl fl £$FF
STR fl PftGFG

797 FB79 SE FF
FS7B B7 E4 18
F87E 39

798
799 RTS
600
801 * ROLL MODE
802 F87F 7F E4 18 ROLMOD CLR PflGFG
803 FS82 39 RTS
204
S05 * PUT CURSOR AT GIVEN LOCATION

F883 81 60 CPGS CKP fl £96
FSB5 23 02
FS87 20 60
F8S9 4ft
FSSfl F6 E4 17
F88D Cl 02
F88F 27 0E
F891 81 17

806 OFFSET 7
CPÜS6 BRflNCH IF MOT807 BLS

808 S’JB fi £96
DEC fl
LDfl B CPDSFG
CMP B £2

809 CP0S6
810
Eli
812 EEG CPÛSi
813 CM? fl £23

BLS CP0S3
LDfl R £23
STfl fl LINE
INC CPQSFG
BRfl CRTRT1
CM? fl £79
BLS CP0S4
LDfl fl £79
STfl fl COLUKN
CLR ESCF6
CLR CPG5FG
JSR MBVEfi
JMP CRTRET

814 F893 23 02
F835 86 17
F897 B7 E5 71 CPOS3
F89ft 7C E4 17
F89S 20 12
F89F SI 4F
F8A1 23 02
F8ft3 86 4F
FSA5 B7 ES 72 CP0S4
FSftS 7F E4 16
FSftB 7F E4 17
F8flE BD F7 37
F8B1 7E F8 2B CRTRTl

815
816
817
818
819 CPOS1
820
821
e22
823
824
625
826
827
828 * INVERSE VIDEO

F8B4 7F E5 70 INVERS CLR VIDEO
F8B7 39
F8B8 86 80 SINVER LDfl fl £$B0

82S
830 RTS
831



V . 75
Manuel technique

9-12—Si ASSEMBLEUR TSC 6803 PAGE 192480 SCREEM HftNDLER

STfl fl VIDEO832 F8Bft 87 E5 70
833 FBBD 39 RTS
834

* ECHO OFF
ECHOFF LDfl fl £$FF

STfl R QUTSW

835
SET NO ECHO FLRG836 F8BE 86 FF

837 FBC0 B7 E4 08
838 F8C3 39 RTS
839

* EM ON
841 FSC4 7F E4 08 ECHON CLR OUTSW
842 F8C7 39

840
SET ECHO FIAS

RTS
843

* ERflSE LINE844
BEGIMING ADDRESS OF _ INELDfl fl CüRflD

LDfl B CURAB+1
SUB B CûLUMN
SBC fl £0
STfl fl TEMP1
STfl B TEKP1+1

TEMPi

845 FBC8 Bb E5 73 ERLIN
846 F8CB F6 E5 74
847 FBCE F0 E5 72
848 F8D1 82 00
849 F8D3 B7 E5 79
850 FBD6 F7 E5 7fl
851 F8D9 FE E5 73
852 FBDC 03
853 F8DD 7E F7 ft5

LDX
DEX

GOTO ERflSE LINE AND R.ETURNJMP DELLIN
854

+ ERflSE TO END OF LINE
EREOL LDfl B £8Z

SUB B COLUMN
LD'X CURfiD

355
B5E F8E0 CE 50
857 F8E2 F0 E5 72
858 F8E5 FE E5 73
859 F8E8 09
860 F8E9 7E F7 A7

NüMBER OF CHAS. TO ERflSE
CURSÛK fiDDRESS

DEX
GOTO ERflSE TO END OF LINEJMP DELLII

881
862 * ERflSE TO END OF SCREEN

EREOS BER EREOL
LDfl fl £23
SUB fl LINE
BEE EREOS2

ERflSE TO END OF LINE863 F8EC SD F2
864 F8EE 86 17
865 F8F0 B0 E5 71
866 F8F3 27 08
8E7 FSF5 36
868 F8F6 FE E5 79
859 F8F9 9D F7 A5
870 FEFC 32
871 F3FD 4S
872 F8FE 28 F5
873 F900 39

NUMBER GF LINE IG ERflSE

EREOS1 PSH fl
LDX TEMF1
JSR DELLIN
PüL R
DEC fl
8NE ESE0S1

ERflSE LINE

CONTINUE TILL NOT ZERO
RETURNEREOS2 RTS

874
875 *

* HfiRD CÛPY GN PASAJ.EL PRINTER876
877 4:

BEGINN1NG GF PAGELDX DPAGE
STX 7EMP1
LDR fl £24
STfl fl LINCNT

HCPY1 LDfl fl £30
STS fl COLCNT
STX TEMP2
LDfl fi TEMP2
AND fl £7
flDD fl iHADRF

878 F901 FE E5 75 HCPY
B7S F904 FF E5 79
880 F907 88 18
861 F903 B7 ES 7D
882 F90C 86 56
883 FS0E E7 E5 7E
884 F911 FF E5 7B HCPY2
835 F914 BB ES 7B
386 F917 84 07
887 F913 SB EC

NUMBER OF LINE

NUMBER OF CGLüMN

LÜGICAL ADDRESS

MQDULO 2K
ADDRESS GF REFRESH MEMORY



V.76Manuel technique

24Ê» SCREEN HANDLER 9-12-81 ASSEMBLEUR 7SC 8800 PAGE 20

-SIS SB IC
F91D 87 £5 7E
F920 FE E5 TB
F323 AS 33
F925 84 7F
F327 SI IF
F325 22 32
FS2E 86 23
F92Û BD FC 3F KCPY3
F333 FE E5 79
FS33 ES
F334 FF ES 73
F337 7A E5 7E
F33A 2b 05
F93C SS 00
F93E BD FC 8F
F341 SS 0fi
F943 BD FC BF
F94S 7fi E5 7D
FS49 2E Ci
FS4Ê SS K
F34D 3D FC 8F
F350 39

583
339

EQR A »1C
STR A TS1P2 ADDRESS OF CHAR.

SSE LDX TEMP2I

891 LDA A 3.X
AND A £$7F
CMP A «IF

BEI CHAR.
MASK VIDEO
ASCII ?
BRANCH ÎF VES
NcDT ASCII
GUTPUT CHAS.
INC LOGICAl ADDRESS

832
833
894 8HI HCPY3
895 LDft A £'-

JSR PDUT
LDX TEMP1

3SS
837
838 IKK
333 STX 7EKP1

DEC COLCNT
BNE HCPY2
LDA P. £VCR

930 DEC CQLüMfi CGUMT
BRANCH IF NOT ZERO
NEW LINE
OL'TPUT CR LF

901
932
383 JSR FOUT
334 LDP P £VLF
305 JSR paut

LIKCN79SS DEC DEC LINE COUNT
CONTINUE IF MOT ZERO
DUTPUT FORM FEED

387
328

ENS HCPY1
LDP fi £12
JSR POUT989

912 RTS SETURN
SU
312 *
S13 * VERSION
914 *

F951 CE F9 Si RESERV LDX
F954 FF ES 7B RESVI STX
F957 A6 00
F953 Si 84
FS5B 27 23
FS3D FE £5 73
FSE* C4 07
F2S2 CD EC
FS£4 CE IC
F9E6 F7 E5 73
F3S3 FE E5 74
F3E-C ?7 ES 7A
F9SF FE E5 73
FS72 BP E5 70
F57c S7 30
FS77 BD FS DF
~S7fi FE £5 7B
r97D 38
F97S 20 04
F9S2 39
FS81 47
FSS2 34

915
316
317
918
319
S20
921
922

£V£S52Ü
TEMP2

LDA fi 0.X
CM? fi £4
BE3 FSSV2
LSP B CüRPD
AND B £7
PDD B £KADRF
EOR B £$1C
STA B TEMP2
LDA 3 CURAI*!
BTP B TEKPhl

TB-lPiCRA fi VIDEO
5TP fi 0.X

INCCL
TEMP2

923
324
325
928
327 LDX
;j*-0-*2.05:3
333 JSR
S31 LDX
332
933

INX
BRft RESvl

S34 SESV2 STE
VESSIG FCC935 ’GOUPIL 1.4 8/21'

378 r.-p ü• uw

337
33& 4;

333 * FÜNCTIQMS T38LE
542
541
342

*
FSSî V FCTC.r $7• ww

FS32 F6 BE
FSS4 23

rJZ EU.
3543 F3B CÜR30R LEFT$3



V . 77
Manuel technique

f
3-12-81 ASSEMBLEUR TSC 6882 PAGE 212480 SCSEEN HftNDLER

DECCL344 F333 FS F2
345 F337 13
546 F598 F6 DF
947 F5SA 0fi
548 F99B F7 M
349 F93D ZB
550 F93E F? 22
951 F9AIZ 08
952 F9A1 F£ D5
953 F9S-3 ED
954 F9A4 F6 DA
355 FSA5 IB
55E F3A7 FS 4B
957 F5R9 IC
95E FSftfi F6 37
953 F9AC

FDB
CliRSOR RIGHTFCB $1D

FDB INCCL
DJRSOR DGWNFCB ta

FDB 1NCLN
CURSÛfi GPFCB $B

FDB DECLN
FCB CLEA R$C
FDB CLESR

LINE REÎüRNFCB $D
LINRETFDB

ESCfiPEFCB *1B
FDB ESCflPE

HOMEFC3 $1C
FDB HOME

EMFCÎ ECU *
9E0
961 *

* ESCftPE SEQUENCE TABLE952
SE3 *ESCTBL FCC ’ T INVERSE VIDEO

INVERS
954 F9AC 43
3B5 F9flD FS B4
96E F9AF 4fl
96? F9E2 F3 B3
968 F5B2 50
9S3 F9B3 FE 79
972 F3B5 52
971 F3ES FS 7F
372 F9B3 45
973 F3B9 F3 BP,

974 F9EB 43
375 F32C FS 75
97E F9EE 3D
977 FSBF F8 48
972 F9C1 48
373 F9C2 F3 C4
930 F5C4 47
981 F9C5 F8 ÊE
3S2 F9C7 4C
383 F3C3 F3 CS
924 FSCft 58
925 F2CB F8 E0
985 FSCD 59
SS7 FSCE F8 EC
388 F9D3 44
SS9 FSDI F3 21
332 FSD3 5S

F3S4 F3 51

FSE
’J' NORMAL VIDEOFCC

FDB SINVER
’?' PAGE MODE
PAGMOD
’ R' ROLL MODE
SOLMOD
’ E’ CUSSOS OFF
CUROFF

FCC
FDB
FCC
FDB
FCC
FDB

’ff CJP.SOR ON
CL'RC'N
r _

t

FCC
FDB

«NE CUSSGRFCC
FDB CPOS5

’H’ ECHO ON
ECHGN
’G’ ECHO GFF
ECHGFF
’L’ ESA3E LINE
ERLIN
’X’ 5SASE TG END DF LINE
ESEQL
* V’ ERSSS TO END GF PAGE
EREGS
’3’ HSRD CQPY
HCPY
' V RESERVES
RESERV

FCC
FOE
FCC
FDB
FCC
FDB
FCC
FDB
FCC
^DB
rpf.Lu

FDB
FCC
FDB231

ENTBL E2ü392 F3DS *
S23
934

* RESERVES RAM335
996
327 Edib
qQP EUE
325 EU7

•4:

OSG *EU6
E3CF6 fftB 1
CPGSFG 3MB i

%
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>

2488 SCREEN HflNDLER 9-12—Si ASSEMBLEUR TSC 5888 PftGE 22

1888 E41S
1881 E570
1082 E578
1083 E571
1804 E572
1085 E573
1885 £575
1887 E577
1828 £579
1089 E57B
1010 E57D
1011 E57E
1012 E57E

PAGFG RMB i

GRG »£570
VIDEO RMB
LINE RMS i
CQLU'MN RKB
CURflD RMB
DPfiGE m
EPftGE RME
TEMPi RMB
TEMP2 RKÊ
LINCNT RME
COLCNT RMS
XREG RMB

1
*>
2
2
2
L
\
4«

1
•T.
L

')
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Manuel technique

2480 SCREEN HflNDLES 9-12-51 ASSEMBLEUR TBC 6800 PAGE 23t

1014 F9DS
1016

CSG $F3Q£
KEYBOARD HAN'SLERNAK

1017 GPT PAG
1018
1018 ***** ** *+*** 4-*#•****;#*****+•*>»:
1020 * *1021 KEYBQSRD KflIŒLER* w

1022 4:

1023 ***y:****++**+4*»4 4
1024
1025
1026 *1027 I/O ROUTINESi):

1028 +
1023 +
1030 INÎ TCV IMITIRLIZftTIfBfi

TINPüT CHECK FOR TYPED CKASACTER
IN'?ü~ IMPOT ONE CHfiRACTER

*1031 *1032 +
1032- 4:

1034 *
1035 * EGUATES
1036 *1037 £840
1038 ES28
1033 E830
1040 ES21
1041 ES31
1042 EG60
1043 EBF£
1044 0008
1045 0001
1046 0002
1047 0003
1043 0004
1043 0022
1050 0000
1051 000E
1052 00A1
1053- 00A0

VIACL ECU ÎES43
$E820
IEE30
$E821

DATAI EQU
DAT A2 EQU
CM0E1 ECU

EQU
EQU
ECU

CKK2
VIAMUS
BETKES
ORE
CiSA

JE831

*ES£fl
tEBFE

EQU 0
EQU 5

DORE ECU 2
DDRA ECU •»

v'

TILL ECU
ECU
ECU

4
FOR te
IFR tO
IER ECU *ESH!FT
REPT

ECU Sh'CFT CODE
REPEA" GŒECU $A0
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Manuel technique

KEYSCflRD HfiNDLER 3-12-31 ASSEMBLEUR TSC 6Ë32 PAGE 24

1355
izse
1£37
12ÔS
1S52

*
*• KEYBOnRO 1 TABLE DEFINITION
4:

FES6
F5DS IA
"on? ' 2l ^ H* » 4H

F9EE IB

fiOTP.Bt E3Ü A:

FCB 51S,$24,5213,513,$8E, $23,535,51S
512,587.514,526,528,532,587, 515
$19,58A, 515,538,58A, 53D,539, $2£
$32:511,501,588,$34,$17,5F1, 5fll
539, 58C,58F:538, 53C,538,$29. 53E
53S, 58D,533,57F,538,530, 51F, 520
513:51C:51B,50D,59C, $00.530, 51E
523,5fi3, $23,502,$33,500,588, $88

1363 -CB
1251 r

FCB
FC5
FCS
FCB
FCS

I2E2 Q 0»
WW

1353
1854
1053
1255
icr
1268
1353
1372
1371
1272
1273
1874

-3F6 '35
F3F5 3«
FA 25 13
FA2E 30

FAIS Ifi
FSSE 12
FA25 13
FACE 33
FA Î5 G3
PAIE 2SP
FS45 13
FS4I82

r,-eU»-» 51A,584,505,513,58S, $03,585, 518
512,$07,514, 525,$8«,502,537,516
519, $0ft, 515,$28,58A:59D,589, 58E
503,511,501,503, 584, 517,5F1,Ifil
539, 50C,50F, 50B. 58C,$95,58B,59E
50A,S3D, 500,57F,508,580,51F,520
$10,51C,51D,50D,59C,580,500.51E
500,5R0,$20,$00,$00,500,508,500

FCB
FCB )F~3.I -J*.
FC9
FCB
FCB

1075 FCB
1075
1077 FP5S 5S

FP5E 32
FS66 59
-P.5E 39
FS75 43
- P7E es

FCB 55P,$44,545,553,533,$43,532,558
552,547,554.546,535,542,534, $56
559:54S, 555, 542, 537,53F,536,54E
539, 551,54!,500, $31,557,5F1,$A1
543,54C, 54F,54B,539,52F,538,52E
50A,532, 530, 57F, $08,520,55F,$20
$53,$25,57E,54D, $21, 530,$30, 52B
500,5fid,528,52-3, 503, 520,500, 520

1873
1373
1082
1031

FCS
rC8
FC3
rCB

1082 rCB
1083 FPSî 53 =CB
1884
1Z85
1085
' ,?7-

rS3E 82 rC3

-S36 7P ^CB 5’ft, $54,555- 573,522, 553,57B,$78
572,557, $74,555, 522,552, 527,576
$73> SSP, 575,$58, $72,$2C,523, 56E
525, $71,551,$00, 525,$77,$Fi,5R1
555,S£C, 55F, 558,$32, 53A,521, 53B
52ft> ?0D,$38, 57F,$3B, 533.$23, 522
573, 57C,52,552, $23,508,548, $33
502, $S8,580, 538,523, $22,$82: 520

cr. -C3r,- V —
1238 FPAE 75 -CB
1833 FSflî 25 FCB
IC32
123'

FAS5 55
Asi

FSCS "0

rC5
y
in r -"o

C -'Cw*.lî
1053
185-
12=3
133E
1337
1293
1833
1138
11S:
1 < 7-

U 2C

z -yr ~ TT. FCE

- •EÏZCPRD 2 T?5: DEFIMCTIDN-
$

r* >•*.-c -i«z AC'ABC £C:ü t

rcv.
* /-r mi 4-^

r^r-c
FCB 524, 5BB,5F7, $K,$00, 52fi, $Fb

583,$88, $00,$?*« $23, 509,$08,538
53C,$33- Î23,582. 500, 5-4,«D. 532
53C,«23,531,534,538,5?3,12S. 537
523,535 52D, 52fl.$22, 538,533, 50F
533: 52F. $88,5F3, 5ID, $33, 582, 5F3
52ft, $*D,533, 535,582,502,580, 539
523, 513,532, $35, 538, 523.52C, 538

77
te te FCBn

5C FCS
rC5
rCE

*r :AM *24 rCE- w

; ner ÎTGy . 22*- iu_-

\
J
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( SEY8QARD HfiNDLHH 9-12-31 fiSSEKBLEUR TSC 6SZ0 3A5£ 25

1127
lias
1109
mz
un
1112
1113
1114
1115
11 1E
1117
1112
1113
1120
1121
1122
1123
1124
1125
1126
1127
1118
1129
1130
1131
1132

* 1/G INITIAL!ESTIONS

4:

*
FB15 30 ;S 71
"B13 SE 21
F313 37 EB F3

INI! JS3 IJ4 ITVS INiTSALIZE 3CREEN
LOA R £1
STS S SETMEM

i:

* VIS FOR BELL
INITGV LOS S £$7F

STS S VlfiMlS+ IER
LBA R £$FF
STS S VISM-'S+PCR
STR S VIAMUE+DCFfi

FB1E 25 7F
FB20 37 ES SE
F323 SS FF
F325 87 ES 5£
FB2S B7 ES E3

*
* 6273
*
+ ENCC-DED K6YBGAS0 N-KEY «ELLOVEx

FB2B SE 02
FB2D B7 ES 21
FB32- B7 ES 31
FB33 SS Cl
'235 27 ES 21
FB38 B7 ES 31
FB3B SS 2F
rB3D 27 ES 21
'24-2 B7 ES 31
FB4T ES PB
FB45 B7 EB 21

IMITS2 LOft R
ETA a
STR R
LCR a
STR fi
Sift fi
iM a
STR fi
sra a
LDfi fi

£2
CKDEi
CWDE5:
£îCi
CKDE1
CMDE2
£*2F
GHDE1
CHDE2
£$aa
CMDEi

1133
1134
1135
1136
iii/7
113;
1135
1143
1141
1142
1:43
1144
1145
1145
1147
1143

STS fi
-*
* FP.FALLEL I/O FORT

FE43 4F
FB49 27 ES 43

INITVC CLR fi
STS P vlflCL+ DDSfi
CCP fi
STA fi VIflCL+CDRS
LDfi fi £*C3
STR fl VISCL+PCR
Lîfi fi £ÎE3
STP. R VIfiCLfPCR

4 w

FBiD 37 E3 £2
FÏ-30 ES C3
FB52 ?7 £2 C;c
Fï;3 86 E3
FB37 57 ES 4C

J

*.

* WfilT .-03 KEVBGRRD
LDfi B
LOA R

F£5R ce z:1143
1150
1151

FB3C 36
F25E 37 ES ZI
FBE1 27 ES 31
FBS4 CE 12 ÙZ
F257 29
F2SS 2E FO
FBSfi 3S
F95E 25 ZF
FBSS 33

£îC2
CMC-H1

Ci b*
“ 2T

ra a
/ i! “7 -T *, r-o \-. r. c/:i2
1153 LDX £$IZS3

STftBl Z*£X1134
1155
1136
1157
113;

2NE 5TR31
DEC 2

STR5I5NE
RTS

\



Manuel technique V.82

>
KEY80SRD HfiNDLER 9-12-81 ASSEMBLEUR T3C 5622 8ftG> 2G

U60 *
* GET THE CHARflCTER 7YPED ON KEVBGARD1151

1162 *
1163 FBEE BS 56 C2 ÎMPUT
1154 FB71 7F E4 13
116S FB74 39

LDfi a SSVEfl
CLP. FLSÏK
RTS

5ET CHP.FfiCTER
CLE'AR FLSG
HETUttl

nés *
* REPEAT PROCESSING1167

1166 *
1163 FB75 CS 47
1170 FB77 F7 E3 21
1171 FB7fi CE 03 00
1172 FB7D 03
1173 FB7E 26 FD
1174 FBS0 F6 E3 20
1175 FBS3 C4 02
1175 FB85 27 ZB
1177 FSE? CE 20 00
1176 FBSfl ZS
1173 FB8B 2E FG
1180 FBBD 73 E4 13
1181 FB3B 20 ZS
1132 FBS2 C6 02
1183 FB94 F7 ES 21
1184 FB97 7F E6 12
1185 FBSfl C6 Cl
1186 FB5C F7 ES 21
1187 FB9F 20 il
1188

REPTR LDfi B 5*47
STfl B CKDE!
LDX £*308

READ FIFO SEKSCR RfiM ST ROK 7

DELftY AfTER SWW1D
REPTA4 DEX

3NE
LDfi B DATAI

REPTS4
GEr DATfi
CFECX FOH REPEST CODE
NC mi SEPEfiT
DELSY

fiND B £2
BSD RE.-TS2
LDX £*2282

REPTfll DEX
BNE REPTfi1
CGM FLGIN
BSA REPTP.3

REPTR2 LDfi B £2
STP B MLJ
CLP FU3SPT

PEPTA3 LOS B «Cl
STfi B CNDtl
BPfi ÎIVPTl

SET ÏNFJT FJfi

5ET QGODED SCAN KEYBGSRD

CLESP REPEST FLSÙ
CLEP.S INTEL 327S

PETURN
*

1189 * CKECK IF fl CHfifiP.CTES HflS BIEN TYPED
1190 *
1191 FBftl 7D 54 13 TINPüT
1132 FBfl4 26 14
1193 FBfi6 FF E4 C3
1134 FBA9 36
1195 FBfifi 37
1196 FBSB 7D E4 12
1197 FBRE 26 C5
1138 FBB2 SD 09
1199 FBB2 FE E4 C3 TIKPT1
1202 FBB5 7D E4 13
1201 FBB8 33
1202 FBBS 32
<203 FBBfl 32
1204

CHA3SGTER ALREAJY PSEEE'V"
YES RETURN
SftVE X
SSVE fi
SfiVE b
REFEfiï ?
YES GG PSGCE3S REF£ftr
CFECK AND SEfiD KEYBOfl®
RESTQRE X
SET Z
RESTûRE 2
RESTCSE P.
PETüRN

TST FLGÎN
TINPT2
SfiVEX

BNE
CTŸw » A

PSH a
FSH E
TST FLGRFT
BNE REPTfi
SSR KEYB
LDX SfiVEX

FLOTOT
I W I

PUL B
PUL fi

TINPT2 RT3
*

1205 * CHECN fiND REfiD KEYBGSRD
1205 *

LDfi fi Ch.DE! CH5CK KEYEùfiSD 1
AND fi £*F
BIC KEYB1 £ HAVE CHAR.
LDfi fi QfflES CKECK KEYBOSRD 2
AND A £*F
3EQ KEYB4 NSTHIN5,SETüRN
LDfi A DRTP.2 GET CHAR.
LDX £AQ7fiB2 fiDDRESS OF TfiB-E 2

1207 FBBB BS EB 21 KEYB
1208 FBBE 84 ZF
1209 FBC0 26 11
1210 FBC2 BS ES 31
1211 FBC5 84 0F
1212 FBC7 27 33

FBC9 B6 E3 30
1216 FBCC CE Fft DE
'•-* «7UW



Manuel technique
KEYEDASD HANDLER

V . 33
9-12—SI ASSEMBLEUR TSE S3Z-2 PAGE 27

1215
1215
1217

FBCF 84 3F
FBD 1 20 3D
F8D3 8b ES 22 KEYB1
FBDE CE FS DE
FBD3 7D E4 il
FBDC 2E 22
FBDE S4 3F
F8E2 FF E4 C2 KEYB2
FBE3 BB E4 Ci
FBEE 24 03
FBES 7C E4 C2
FBEB B7 E4 Cl KEYB3
FBEE FE E4 C2
FBF1 AE 00
FBF3 B7 £4 C2
FBF5 El Ai
FBF3 27 ae
FBFA Si A0
FBFC 27 15
FBFE 73 E4 13
FC01 39

AND A f.$3F
BRA KEYB2
LDA A DATAI
LDX EAD7AB1

ONLY B BITS

( GET CHAR.
ADDRESS OF TABLE 1
CHECK 3HIFT LBCK

1218
1219 TST FL3SHF
1222
1221

BNE KEYB2
AND A £*EF IF LOÜKED.MASK THE 61'

1222 P77RBSTK
1223 ADO A ADDRESS GF CHAR. IN THE TABLEPTTAB+ 1

KEYB3
PTTAB
PTTAB*1
PTTAB

1224 BCC
1225 INC ADD CP.SRY IF ANY
122E SIA R
1227 LDX GET ADDRESS DF CHAR.

GET CODE
SAVE IT
SKIFT KEY ?
YE5 CD PRGCESS IT
REPEfiT KEY ?
If YîS GB PRGCESS il
SET INFUT FLA2
REÏURN

1228 IDA A
STA A
CM? A

2> X
1229 SAVtfi

£SHÎ FT
GSHIFT
£REPT
GREP7
FLGÎ K

1232
1231
1232
1233

BEC
CM? R
BEG

1234 COM
1235 KEYB4 RTS
1236
1237 *» SHIFT LOCK PROCESSING
1233 •*:
1239 FC02 7D E4 11 GSHIFT TST
1242 FCe5 27 23
1241 FC27 SB «
1242 FC25 SC
1243 FC2A GE A3
1244 FC0C B7 ES 21
1245 FC2F 73 E4 11
1246 FC12 33

FLBSHF
BEQ GSHFT1
LDA A £*S0
FC9 SKIP2

GSHFT1 LDA A £*R3

CHECK FLSG
SKIP IF LuCKES
LIDHT GN

LICHT OFF
STA A CMDE 1
CGM FLGSHF 3WITCH THE FLAI-

RETURMRTS
1247 *1248 * FIRST TIME REPEAT HA5 BEEN TYPED
1249 *1252 FC13 SD AS

FC15 7D E4 13
FC1B 27 FS
FClfi CE 04
FC1C F7 EE 21
FCIF BS FF
FC21 B7 E4 12
FC24 39

GRE3T BER KEY8
TST FLGIN
BEC GREP'
LDA B £4
STA E CME'El
LDA A £$FF
STA A FLGRPT

CHECK AND RERD KEYBOARD
CHAR, TYPES ?
Nü. dSIT
YES SET ENCGDED SCAN SENSG? MATRIX

1251
1252
1253
1234
1255
125B
1257
125S
1259
1250
1261

SET STPEAT FLAG

RTS RET-JRN

*+ RAM SESERVED TC VARIABLE INFORMAT IGNE
»

E4I1 GRC ÎE411 IALI ZED "O ZERO OT START•.v
E41! FLGSHF RMB

FLGRPT SMS
FLuIN RMS

1253
1264
1265
1266
1267
1268
1263
1272

E412
E413
£4CS

1
4

ORD $E4C2
E4C2 PITRE F.MB

SAVE?. RMS
SAVEX RMB
VTEMP SMS

E4C2 i

E4C3 ?

E4C5 ?
4-

3-12-31 ASSEMBLEUR TEC 6220KEYBGARD HANDLER 5R>. 2E

EN:1271



V . 8 4Manuel technique

>KEYB0SR3 HftNDLErï 3-12—Si ASSEMBLEUR TSC 5380 PAGE 29

1274
1275
1275

NAM
DPT
GSu

GFMÛN VI. 4
PAG

ST** -" c,
< Û> 4-J $FC25

» OT̂
v

1278
' -"?î̂

1283

*A:*'£<4:#'^ 4;*A:sfc$$if:*4:& A:

*T-
TERMINAL MODEA: 4:

PPti*--i4 *1282 4£$ 5f:f*J: *:A:A:^:H:A$*
1233
1284
1285
« '.firiiCu

1237
1285
1255

*
* EQUATES
*

ES55C AC!PC EQU
SCIAS EQU
V 2PC ECU

ÎESSC AGIS CQMK3MD RESISTER
"CIR DfiTfi REGISTER
CPU VIA FGR SCIA EXTESNAL CLOCK
VIA AUXILIAEY CONTROL REGISTER
VIA Tl LOU QRDER LATCH

E3SD
ZEia

ACIflC+i
ÏES13

1232 22G3 SCR EQU 43
1281 £224 ESUT1LL 4
1232 +
u93/

* INITIALIZE ACIA (CPU)

ACACIA COMMAND
X:=CLCCK VIA

125.1
1235

V

*
4 .•r-;^3tj

1237
' *^3
*• *- M VI

FC25 Ctr 7J3
FC27 F 7 E8 ËC
FC2S 37 ES K
FC2D 35 CS
FL2F B? ES 12
FC32 Fr ES 14

INICIA LDA 3 £3
STft B SCIAC
STA fi fi:IRC

MASTER RESET CODE
SESET SCIA
ÎNITIALï ZE ACIA
INZ CLuCN FGR SCIA

1235
1322 LDA A £$C0

STS S VIfiC+ACR
VIflC+na INITIALÏ ZE CLOCK

SETUSN

1331
1322
1323
1324
1725
13ZS

STX
FCi5 39 RTS

*
+ OUTP'J- CNE CHARACTER TC ACIft
*"CEE 37

77 FS ES 2-2
.• «*T — TGfiCIA PSH B

r. vr ~ <'-U> ni

SAVE 8-SEG
.722
13S3

flCIftCLDP B
ftSR B
PSi B

TEST SE«SYr
j"nT.3 r*»
Tvw îl

FCIB 57
F53C Sà F3
FC3E S7 23 33
FCtl 33
?C42 35

1311 5CC SüTC1
SCIAD

XîlIT MOT RESDv
CAAS.
B-REG

- --•i- STft fl
?il 3
FIS

CL7FU7
ES?S3t1313

1314
1315

RETuRN
*
* INPUT ONE CHA3KTSR FSCM ACIH

:3L7 A:

1313
13:8
1322
1321

FC4-3 30 23
rC45 27 FC
F347 SS ES 22
rC4A 34 7F

INACIfi S3R CHKACI
ICA::A
PCIAC

AND A £»?r
STS

CHECK FGR SECEIVED CHfiS.
NOT READY
INFO" CHAR.
SESET PfiRITY
\E7LRN

SEC.
L&fi A

g'Tw1 ’

r f » * < rcT -4L. 03

1323
1324 ' CHECK F3R TYPES C îMCTE?
1325 *
132S FCW SS ES SC

FC32 £5 31
CHKSC: LDS A KIAC

BIT ft 1:
ETE

REMD 8TQrL'E
SHGM EEfiDY OR >£T RESOY
RETLRN

T

(J~C3:2 33:-i:c
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Manuel technique

f GPMÜN VI. 4 9-12-31 ASSEMBLEUR TSC 5336! PfiGE 30

1323 v
13-30
1331

* PROSSA!”! START3 HERE
+•

1332 FC53 SD PD CC CGK
FC56 CE FC SC
FC5S BQ FD Si
FC5C SD FD 93
FC5F 16
FCE2 ED FD CC
FC63 Cl 31
FC65 27 09
FCE7 Ci 32
FC69 26 E3
FCEB CE 1S 00
FC6E 28 03
FC73 CE 64 00 CQM1
FC73 SE 01
FC75 ED PE

JSR PCRLF
LDX £GUE5T
JSR POSTAI
JSR INCH

< ?TT
iw'/i SSK FOR 5PEED
1334
1335
133E

INPüT 5FEED
SAVE IT IN B
üUTFUT CS/LF

TAS
1337 JSR PCRLF

CM? B »31t — *7/-,L J jO

1333
1340

BEQ CDKl 3005OS
CMP B C$32
BNE CGM
LDX £$1300
BRA COM2
LDX C$6400
LOA fi CS

1341
1342

MOT CORRECT
1280 BDS

1343
1344 303 3DS

EVEN PftRITY.2 STOP BITS. CLQCK/ 16
INITIftLIZE ACIfi

1345 COM2
1346 BBS INICIfl
1347
1343
1343
1350
1351
1352
1353
1354

FC77 BD PB Si TERM JSR CHKCHR
TERM1
INPüT
TüfiCIfi

CHECK FOR TYPED CHAR.
ND CHAS.
INPüT CHAR.
X'MIT CHAR.

FC7S 27 05 BEE!
FC7C BD f£ 8E
FC7F SD B5

JSR
BSR

*FCSi ED Cfi
FC83 27 F2
FC85 SS SC
FC87 BD FD E2
FCSfi 20 EB

TERM1 BSR CHKfiCI CHECK FOR RECEIVED CHPR.
M3 CHfiR.
GET SECEIVED CHAR.
DUTPUT IT
CONTINUE

BEC ÏERH
1355 B5R INRCIfl

QUTCH1356 JSR
1357 SRS TERM
1358
1353
1368

*•

FC3C 56 OUEST FCC V= *
FC8E 04 FCB 4
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1362
1363 * *
1364 PASALLEL PSINTER HSN'DLER **
1365 4: *1366 ********************************1367
1368
1369 *i37a * QUTPUT ONE CHARACTER TD PRIKTER
1371 *FC8F 37

FC90 F6 £8 4D CPOUT
FC93 C5 10
FC95 27 F9
FC97 B7 ES 40
FC9A CE C3
FC9C F7 ES 4C
FC9F C6 E3
FCAl F7 £8 4C
FCA4 33
FCA5 39

1372 POUT PSH B SAVE B
VIACL+IFR WAIT FOR REMY1373 LDA B

1374 BIT E £$10
1375 BEC CPOUT

VIACLTORB OUTPUT CFAR.137E STA A
1377 LDA B £$C3
1378 STA B

LDA B
STA B
«JL B

VIACL+PCR HANBSKAKE
1379 £$E3
1303 VIACL*?CR
1381 SESTGRE 8

RETURN1382 RTS
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1384 •«********4**++**4*4***
1385 * HDNITGR1386 «
1387 **
1388 **+***H[****'|-*+«*lHi+***
1389
1390
1391 *

* EQUATE51332
1333 * $FCA6

$E480
EQUROM1394 FCA6

1395 E400
1396 003F
1397 0038
1398 0Z0D
1339 080A
1400 0028
1401 S02E
1402 0B2D

RAM EC’J
SKI OP CODE

SP-KIO-2 SIZE OF RAM TO CLEA5
CASRIfSE RETURN
LINE FEED
PROMPT CHARACTER
MEMORY INCREMENT CHAR.
MEMORY DECREMENT CHAR.

$3FEau
ESU

SUI
SZRCL

EQU $DCR
EQU $ALF

PRPT EQU ' 4

OQNN EQÜ
EQU î _

UP
1403 * K7/MODEM HANDLER ADDRE3S

ROM BASIC EXECUTION ADDSESS
$EC33
$8000
TINPUT

K7MGD ESU
BASIC EQU
CHKCHR EQU

1404 EC00
1405 8000
1406 FBA1
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1408 FCAE GRG m
1409 *
1410 * JÜMP TABLE TG ROUTINES PERFOREING GPMGN FUNCTIGNS
1411 *•

1412 FCfiS FCTABL EQU *
1413 FCAE 40

FCA7 FD ED
FCA9 47
FCAA FE 37
FCAC 52
FCAD FF 1E
FCAF 5E
FCB0 FE 2ft
FCB2 55
FCB3 FE 1E
FCB5 57
FCBE FE 2E
FC6S 43
FCB3 FE 43
FCBB 4E
FCBC FE 4B
FCBE 54
FCBF FE 4F
FCC1 42
FCC2 FE 23
FCC4 44
FCC5 FE 65
FCC7 F3
FCCS F5 CC
FCCA 4B
FCCB FD 37
FCCD 4F
FCCE FE SC
FCD0 Fl
FCD1 FD 37
FCD3 F2
FCD4 FC 53
FCDE F4
FCD7 FD 37

FCC /M/ -M- MEMORY CHANGE
CHANGE
/G/ -G- GOTO ENTERED AQDRESS

FDB1414
1415 FCC

FDB141E GOTO
1417 FCC /R/ -R- PRINT STACK

PSÏAK
/V/ -V- SET A BREAKPOÏNT
SETBRK
/U/ -U- RESET A BREAKPOÎNT
RSTBRK
/«/ -H- DELETE ALL BREAPPOINTS
DELBRK
/0/ -C- CONTINUE
CONT
/H/ -N- NtXT(TRACE 1 INSTRUCTION)
NEXT
/T/ -T- TRACE N INSTRUCTIONS
TRACE
/B/ -B- PRINT ALL BREAKS
PMERK
/0/ -D- MEMORY DUKP

1418 FDB
1419 FCC
1420
1421
14'22
1423

FDB
FCC
FDB
FCC
FDB1424

1425 fCC
L42E FDB
1427 FCC
1428 FDB
1429 rr>p

C"Lrb

1430 FDB
1431 FCC
1432 FDB
1433 FCC
1434 FDB DUMP
1435 FCB $F3 -MOT- EXECUTE DISK BDGTS'RAF
143E FDB DKBOOT

/K/ -K- LINK TO K7/MODEM HANDLER1437 FCC
1438 FDB WHAT
1439 FCC /0/ -0- SWITCH OüTPUT TO PRIMER

SWITCH1440 FDB
1441 FCB $F1 -BASIC- EXECUTE ROM SSCI!
1442 FDB WHAT
1443 -CGM- TERMINAL MGDEFCB $F2
1444 FDE COM

$P41445 FCE -SS- 3RRPKIC MODE
144E FDB WriAT
1447 FCD3 FCT8EN ESÜ *
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1449
1450
1451
1452 FCD8 FE E4 0$
1453 FCDC ES 03
1454
1455
1450
1457 FCDE FE E4 32
145B FCE1 SE 00
1452
1400
1461
1452 FCE3 FE 54 3E
1463 FCE6 5E 30
1464
1465
1466
1467 FCEB
1463 FEES E4 38
1463 FCEA FF 06
1470
1471 FCEC 20 03
1472 FCEE TE FF 5S
1473 PCF1 7
1474 FCF3
1475
1475
1477
1478 FCF4
1473 FCF4 SE E4 3F
1463 FCF7 CE FC F3
1431 "CFA P.ô 20

FCFC 35
FCFD 23

1484 FCFE SC CC E7
1435 F231 26 F7
1466
1487
1465
1439 FS3-3 33

"235 C5 32
1431 FDS7 4F
1432
1453

*
* I/O INTERET SEQUENCE
*
IG LDX IGV GE7 IRQ VECTOB

ryD ï« > iv A

*
* M l SEQUENCE
4:

PQHDUN LDX NID GET Mil VECTGR
JMP X

#

* SHÎ INTERSUPT SEQUENCE
*
3FE Î LDX SUI1

JKP X
GET 3UI VECTQR

*:

* INITZRLIZfiTIGN/'RESET CODE
4:

fiDRSTR ECU 4:

STACK-7
suas

FDB INIT FOR ”3?"
MIT FGR "SMI1"FDB

4:

SSA BS‘3 "BRA" INST IS REPLACED 8Y CQND BSA
INST IN ROUTINE WHICH DETERMINES
IF ERA ÎS GO/NOGQ

JMP
ERG JMP
flDR&NB ESU

9RNGGG
Ç 1 BRGGJ 4.

*-i4.
* CONSTANT INITIAL:ZAT:CN

START EQU
LDS

*
£STSEND-1 S:POINTER TG RAM
SfiCREND X:POINTER TC m

•3ET NEXT CONSTANT BYTE
ÎNIT NEXT RAM BYTE

LDX
sTSRTi LDS A X

FSH A1432
143" DEX

CPX CADRSTS-i END GF CONSTANT ROM AREA
STSRTIîI'E NO CONTINUE

>4;

y IMITISLIZAT Î ON TG 3
r

I w 3KIFL ÎÎ4 VERSION NUMBEfi SUSÜ.17
SIZE OF RAM TO CLEAR

1231
1452 ISA B 63ZRCL

R A
FD-23 .35
FDS3 TA
rKA 26 FC

START2 PSH A
DEC S

CLEAR NEXT RAM LOCATION
AXYMOSE 3Y7ES TO INIT 7
YîS CONTINUE14S4 SNE ETSRT:

• 495
1435
1497
1498 FCSC 5E 54 34
1433 "J?r BD FE 15

*
* INITIAL1ZE I/O

S3LES
^n i.vr INITIAL ZE I/OJbb
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1581 *
1582 * «AIN CGMKAND/CÛNTRÛL LQQP
1583
1534 FO12
1505 FB12 SE E4 34
1588 FOIS CE FF 36
L587 FOIS FF E4 3E
1588 FD1E BD FD D4
1539 FOIE 7F E4 08
1510 FD21 EC FD 58
1511 FB24 16
1512 F025 BD FD B3
1513

CGNTRL EQU *
RESTORE SÏSCK POINTER
RESTORE SWI VECTCR

LOS S?
£SWÎ1SLDX

STX SU!*
1

PROMPT
OUTSM

PSINT PROMPT
MSKE SURE ISPUT IS ECHOEO
REftD CGMMAND CHARACTER
SfiVE 1T IN B
PRINT SPACE flFTER COMMAND

JSR
CLR

INCKJSR
TflB
JSR G'JTS

*
* 6 RESISTER HQLDS CHARACTER INPüT BV USER
* USE JUP TA3LE TO GO TO APPRCPRIftTE ROUTINE

1514
Ace:

1516 A:

X:= ADDRESS GF JUMP TftBLE
ODES INPUT CHAR. MATCH ?
YES.GÜ TC APPRÛPRIftTE ROUTINE
NO UPDfiTE INDEX

1517 FD28 CE FC fit
1518 FD2B E!33
1519 FD2D 27 8F
1528 FB2F 88
1521 FD38 38
1522 FD31 DS
1523 FD32 9C FC D9
1524 FD35 26 F4
1525 FD37 SS 3F
1526 FD39 SD FD 82
1527 FD3C 28 D4

LDX CFCTfiBL
CMP B 0.X
BES GQQDCK

NXTCHH

INX
INX
INX

END OF TABLE REACHED ?
NOiTSY NEXT COMMAND
NO MATCH PRINT "?“

CPX CFCTBEN
5NE N'XTCHR
LDA A £’?
JSR QUTCH
BRA CONTRE

«HAT

REPRGMPT USER
1528 *

GET ADDRESS FROM J.T.
GG TO APPSOPRIATE ROUTINE

1529 FD3E E£ 01 GOODCH
1533 FD43 E£ 33

l.XLDX
JM? a- x
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1532 FD42 GRG $FD42
1533 +
1534 * BASIC ROUTINES
1535 *
1536
1537 *
1538 * INPUT HEX CHftRACTER
1539
1540 FD42 SD 54
1541 FD44 80 38
1542 FD46 2B CA
1543 FD4E 81 03
1544 FD4A 2F 0A
1545 FD4C 81 11
1546 FD4E 28 C2
1547 FD5S 81 16
1548 FD52 2E BE
1549 FD54 80 87
1550 FD56 39

INHEX 8SR INCH
INHEX2 SUB A «30

BMI CONTRL
CMP A £$3
BLE 1N1KG
CMP fi «11
BMI CONTRE
CMP fi «16
BGT CONTRE
SUB fi £7

NOT HEX

NOT HEX

NO' HEX

ÎN1HG RTS
1551 *
1552 * BUILD flDDRESS
1553 *
1554 FD57 SD 10
1555 FD53 B7 E4 8fl
1556 FD5C BD BB
1557 FD5E B7 E4 eB
1558 FD61 FE E4 0A
1559 FD54 3S
1560 FD65 8D F0
1561 FD67 20 4A

BflDDR BSR BYTE
STfl fi XHI

REflD 2 CHAR.
BSR BYTE REfiD 2 CHAR.
STfi fl XLOU
L9X XHI X:= flDDRESS WE SOILT
RTS

BflDDRS BSR BflDDR
BRfi OUTS

BUILD ADDRESS
PR Ï NT SPfiCE fiND RETURN

1562 *
1563 * INPUT BYTE
1564 *
1565 FD69 8D D7
1566 FD6B 48
1567 FD6C 48
1568 FD6D 48
1569 FD6E 48
1570 FD6F 16
1571 FD70 SD DB
1572 FD72 1E
1573 FD73 39

BSR INHEX
ASL fi
ASL A
ASL H

ASL A

BYTE GET HEX CHfiS.
BYTE2

TAB
BSR INHEX GET HEX CHAR.
ABfi
RTS

1574 *
1575 * GUI HEXfi BCD DI5IT
1576
1577 FD74 44
1578 FD75 44
1579 FD76 44
1580 FD77 44
1581 FD78 84 8F
1582 FD7A 8B 30
1583 FD7C 81 33
1584 FD7E 23 02
1585 FD80 SB 07

GUTHL LSR fl
L3R P
LSR fi
•-SR A
AND A «F
ADt fi £$32
OMP fi £$3S

ÜUTCH

GUI HEX LEFT BCD DIGIT

OUTHR OüT HEX RIGHT BCD DIGIT

BL5
ADD fi £7

1586 *
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1587 + OUTPUT ONE CHARACTER
1588 *1589 FD82 BD F7 F7
15® FDS5 7D E4 09
1591 FDS8 26 01
1532 FD8A 39
1593 FD89 7E FC SF

OUTCH JSR QU'PUT OUTPLT CHAR. TG 5CREEN
TST PRTFLG TO PRIMER ?
BNE POUTS IF YES PRIM CHAR.

RETURNRTS
POUTS JKP PüUT

1594 *1535 + PRINT DATA POINTEO SY X-REG
1596 *1597 FD8E SD F2
1598 FD30 08
1599 F091 AE 00
1600 FD93 81 04
1601 FD95 26 F7
1602 FD97 33

P0ATA2 BSR OUTCH
PDATA3 ÎNX
PDATA1 LDA A X

CKP A £4
BNE PDATA2

OUTPUT DATA

STOP IF EOT

RETURNRTS
1603 *1604 * INPUT ONE CHARACTER
1605 *1606 FD98 BD FB Ai
1607 FD9B 27 FB
1608 FD9D BD FB 6E
1609 FDA0 7D £4 08
1610 FDA3 27 DD
1611 FDA5 39

INCH JSR TINPLT
ÏNCH
INPUT
OUTSW
OLTCH

CHECK FOR TYPED CHAR
MOT READY
INPUT CHAR.
SHGULD INPUT BE ECHGED’IF SO .DUTPUT CHRR.

BEQ
JSR
TST
BEO
RTS

1612 *1613 * OUTPUT BYTE
1614 4:

1615 FDA6 Ab 00
1616 FDAS 08
1617 FDA9 36
1618 FDAA 8D C8
1619 FDAC 32
1620 FDAD 20 CS

0UT2H IDA A 0, X GUÏPUT 2 HEX CHAR.
INX

0UT2HS PSH A
BSR ÜÜTHL OUT IEFT HEX CHA
PUL A
BRA DUTHR OUTPUT RIGHT HEX CHAR AND RTS

1621 *1522 + CUTPUT ADDRESS
1623 +
1E24 FCAF 8D F5
1625 FDB1 SD F3
1626 FDE3 B6 20
1627 FDB5 20 CB

GUT4HS BSR 0UT2H
OUT2HS BSR OUT2H
GUTS LDA fi £$20

BRP. OUTCH

OUTPUT 4 HEX CHAR. +3PACE
OUTPUT 2 HEX CHAR.i-SPACE
QUTFüT SPACE
(BSR+RTS)

1628 *1623 * PRINT STfiCK CONTENTS
1630 *1631 FDB7 8D 13
1632 FOBS FE E4 34
1633 FDBC 03
1634 FDBD 62 F2
1635 FDBr SD F3
1636 FDC1 BD EE
1637 FDC3 6D Efi
153S FQC5 SD ES
1639 FDC7 CE E4 34
1640 FOCA 20 E3

PRINT BSR PCRLF OUTPUT CR/LF
PRINT OUT STPCKLDX SP

IN'X
BSR GUT2HS

OUT2H3
GUT2HS
0UT4HS
0UT4K5
£S?
0UT4HS

Ci.-REo
BSR ACC-B

ACC-fi
X- .RtG

BSR
BSR
BSR P-COUNTE3
LDX
BRA PRINT SP PNC RETURN

1641 *1642 * OUTPUT CR /LF
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1543
1544 FDCC 56 3D
1545 FDCE SD B2
1646 FD00 ES SS
1647 FDD'2 22 SE
1648

PCRLF LDA A £CR
BSR OUTCH
LDA A £LF
6RA OliTCH

OUTPUT CR

OUTPUT LF
AMD RETURN

*154S * OUTPUT PROMPT
1E50
1551 F0D4 8D Fb
1652 FSD6 86 2B
1E53 FDOS 20 AS
1654
1555
1655
1557 FDDft 15
1558 FDDB SD EF
1553 FOBD CE E4 0P:
1563 FDE0 SD CD
1651 FDE2 FE E4 3fi
1552 FDE5 SD CA
1563 FDE7 17
1564 FDES SD BF
1655 FDEP. 7E FD 37

PROMPT BSR PCRLF
LDA A £PRPT
SRS GUTCH

DD CR/LF

OUTPUT PROMPT AND RETURN
*
* ERROR : VALUE IN RAM DO NOT MATCH
*
ERROR TAB SAVE A

BSR PCRLF
£XHILDX

J0UT4HSBSR PR INT ADDRESS
XHILDX

BSR QLT2HS PRINT CONTENT
RESTORE A
PR INT VALUE V£ VIANT TD STORE
PRINT *? "

TBfi
BSR 0UT2HA

«HATJM?

J
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1687 *
1668 * -M- CDMMAND

* MEMORY EXAMINE AND CHANGE1663
1670 *
1671 FDEO SD 73
1572 FDEF BD DB
1673 FDFi CE 54 0A CHAN6
1674 FDF4 SD B3
1675 FDF6 FE E4 0A
1676 FDF9 BD B6
1677 FDFB 09
1678 FDFC BD 9A
1579 FCFE SI 2E
1683 FE00 27 14
1681 FE02 81 20
1562 FE34 27 0E
1683 FEZ5 BD FD 44
1684 FE09 3D FD 6B
1635 FE0C A7 30
1685 FE0E Al 80
15E7 FE10 27 EA
16SB F512 20 C6
1683 FEU 03
1530 FE15 B5
1691 FE16 08
1E92 FE17 FF E4 0A LFI
1653 FEtfi BD 30
1E34 FE1C 20 D3
1635

CHANGE 3SR BADDRJ
BSR PCRLF
LDX £XHI
BSR UUT4HS
LDX XHI
BSR OUT2HS

BUILD ADDRESS
DQ CR/LF

PR!NT ADDRESS

PRINT OU)DATA
DEX

CHAI BSR INCH
CMP A EDOHN
BEC BLF
CMP A £UP
BEC UA
JSR INHEX2
J3R BYTE2
STA A X
CMP A X
BEC CHAI
BSA ERROR

INPUT CHAR.
DGWN ?
YES
CHECK FOR UP

CHECK FIRST BYTE
ŒT NEH BYTE
WRITE BYTE IN MEMORY
CHECK IF RAM
GG INPüT NEXT CHAR.
NGT RAM
DEC ADDR
SKIP 1 BYTE
INC ADDR
SAVE ADDRESS
OUTPUT CR/LF
CONTINUE

DEXUA
FCB SKIPI

BLF IMX
STX XHI
BSR PCRLF
BRA CHANG

*
1636 * -U- CQKMAND

* RESET ONE BREAKPOINT1697
163B *
1699 FE1E SD 42
1700 FE20 86 09
1701 FE22 SC

RSTBRK BSR BADDRJ PUT ADDRESS IN XHI,XLQW
LDA A EBKFPG1 RESET 1 BREAK FLAG
FCB SKIP2 SKIP 2 BYTES

1702 *
1703 * -B- CGMMAND

* PRINT DUT ALL NON-ZERO BREAK ADDRESSES1704
1705 +
1706- rE23 86 21
1707 FE258C
1708

PNTBRK LDA A £BKFPRT PRINT BREAK ADDR FLAG
FCB SKIP2 SKIP 2 BYTES

*
1709 * -U- COKMAND

* RESET AIL BREAKPOINTS1710
1711 *
1712 FE26 66 11
1713 FE28 20 0B

DELBRK LDA A EBKFPGA
BRA SETB2

RESET BREAKS FLAG

1714 *
1715 * -V- CÜMMAND

* SET ONE BREAKPOINT1716
1717 »:
1716 FE2A BD 36
1719 FE2C 86 03
1720 FE2E SD 63
1721 PE30 SS 05

SET3RK BSR BADDRJ
LDA ft 53KFPG1
BSR BRKSüB
LDA A £BKFRCD

PUT ADDRESS INTO XHI.XIDH
SET ONE BREAKPOINT FLAG
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1722 FE32 8D 5F SETB2 BSR BRKSUB BREAK HANDLING SUBROUTINE
1723 FE34 7E FD 12 CTRLJ JKP CONTRL RETURN TG COMMAND LEVEL
1724 *1725 * -G- COMMAND

* GD TG ENTERED ADDRESS1726
1727 *1728 FE37 8D 29
1729 FE39 FE E4 34
1730 FE3C A7 07
1731 FE3E B6 E4 8A
1732 FE41 A7 06

GOTO BSR BADDRJ
LDX SP
STA fi 7« X
LDft fi XKI
STfi A 6, X

GET ADDR. FROM USER IN XKï . XLQU
GET VALUE SAVED WHEN ENTERING GPMQN
A-REG CONTAINS XLQW

PLACE ADDRESS ON STfiCK
1733 *

f -C- COMMAND
* CONTINUE EXECUTION

1734
1735
1736
1737 FE43 7C E4 10 CONT
1738 FE46 CE 08 01
1739 FE49 20 09

INC BRKTRC
LDX £1
8RA TRACE3

TRACE 1 TO SESTCRE SHI’ S

1740
1741 * -N- COMMAND

* SINGLE INSTRUCTION TRACE REGUESTED1742
1743 *1744 FE4B CE 80 01 NEXT
1745 FE4E 8C

LDX £1
FCB SKIP2

£1NSTRUCTIQN TQ TRACE
SKIP 2 BYTES

1746 *1747 * -T- COMMAND
* MULTIPLE INSTRUCTION TRACE1748

1749 *1750 FE4F BD 11
1751 FE51 7F E4 10 TRACE! CLR
1752 FE54 FF E4 06 TRACE3 STX
1753 FE57 FE E4 34
1754 FE5A EE 06
1755 FE5C BD FF 9A
1756 FE5F 7E F 47
1757 FE62 7E FD 57 BADDRJ JMP

TRACE BSR GET N. CF INSTRUCTION TÜ TRACE
CLEAR FLAG INDICATING TRACE IS DUE TQ BREAK
SAVE £ INST’S TG TRACE
X:=STACK POINTER
X:=AQDR QF INSTS TO BE EXECUTED
SAVE ADDR /OPCODE FOR TRACE
GOTO CONTIl'fiE TRACE

BADDRJ
BRKTRC
NTRACE

LDX SP
LDX 6, X
JSR SAVTK

CONTRC
BADDR

JMP

1758 r
1759 * -O- COMMAND

* MEMORY DUMP1760
1761 *1752 FEES BD FD 65 DUMP
1763 FE68 FF E4 £
1764 FE5B 8D F5
17G5 FE6D BD FD CC DUMP!
1765 FE70 C6 10
1767 FE72 CE E4 0C
1768- FE75 BD FD AF
1769 FE7B FE £4 8C DUMP2
1770 FE7B BD FD B1
1771 FE7E FF E4 0C
1772 FE81 09
1773 FE82 BC E4 0fi
1774 FES5 27 AD
1775 FE87 5ft
1776 FE88 26 EE
1777 FE8A 20 El

JSR BADDRS
STX XSAVE
BSR BADDRJ
JSS PCflLF
LDfl B £16
LDX £XSAVE
JSR CRJT4H3
LDX XSAVE
JSR 0UT2K5
STX XSAVE

GET STfiRT ADDRESS
SAVE IT
GET END ADDRESS IN XKI, XLOW
DUTPUT CR, LF
16 BYTES PER LINE
PR INT ADDRESS

PRINT BYTE

SAVE NEW ADDRESS
DEX
CPX XHI
BEG CTRLJ

FINISHED ?
YES,EXIT
DEC THE CSM
SAXE LINE IF NOT 0
NEW LINE

DEC B
BNE DUMP2
BRA DUMP 1
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1778 4:

1779 * -O- COMMAND
t- SHITCH DUTPUT TO FRINTER1708

1781 4

1782 FE8C 73 £4 02 SHITCH COM PRTFLG SHITCH FLAG
BRA CTRLJ RETURN TD COMMAND LEVEL1783 FESF 20 A3
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1785 *
178E * SUBRÜUTINE TO INSERT BREAK 114 USER CODE
1787 *
1788 FES1 86 82 1N5BRK LDA A £BKF3 NS
1789 *
1730 * 8RKSUB
1791 *
1792 * TKÎS ROUTINE HANDLES BRESKPGINT OPERATIONS

* THE CONTENT QF A-REG DETERMINES THE FONCTION PERFGRMEDJ1793
1794 *
1795 * A=EKFINS : PUT BREAKS INTO USER’S CODE

* A=BKFPG1 : PURGE BREAKPOINT WHOSE ADDRESS 15 I!4
XHli XLOW.ALL 3REAKPÜ INTS SSE TEMPORSRV REMÜVED

* A=BKFP5fi : PURGE SLL BREfiKPGINTS
* fi=8KFPRT : PRINT ALL BREAKS.TEMP. REMOVED
* A=BKFRMV : RENOVE TEMPCRARY ALL BREAKPCINTS
* A=BKFRCD i PUT BREAK ADDRESS IN XHÎ.XLOW INTO THE

FIRST ZERO BREAKPOINT PGSITION î TEMP. RENOVES

1796
1797 *
1793
1799
1822
1801
1802
1803

*
*

1804 0001
1805 0082
1806 0005
1807 0009
1808 0011
1805 0021

BKFRMV
BKFIN5
BKFRCD
BKFPG1
BKFPGfi
BKFPRT

Esu *00000001
Eau *10802010
ESU *00000101
ESU *00801001
ESU *00010001
ESU *00130001

1810 *
1811 FE9.3
1812 FE93 36
1813 FE34 CE E4 IC
1814 FE97 FF E4 K BRKP0
1815 FESS 33
1816 FESB 37
1817 FE9C AS 02
1818 FE9E £E 00
1819 FEA0 27 03
1820 FEA2 C4 FB
1821 FEA4 8C
1822 FEA5 C4 C4
1823 FEA7 7D E4 0F
1824 FERA 27 23
1825 FEAC C4 FD
182E PESE SC
1827 FEAF C4 FE
1822

BRKSUB ECU *
PSH A
LDX EBRKADR
STX XSfiVE
PüL B
PSH B
LDA A 2. X
LDX X
BES BRKP31
AND B £$FB
FCE EKIP2
AND B £4C4

BRKSIN
BEC BRKF02
AND B £tF0
FCE SKIP2

BRKP02 AND B £$F£

SAVE S-REG
X POINTS BREAK TABLE
SAVE X
GET FONCTION NUX6ER
UPDATE STSCK POINTER
LORD USER CODE SSVED IN BREAK TABLE
LOAD THE BStAKPGINTED USER ADDRESS
IF ASDR=0 NOT A BREAKPOINT
RECORD NOT ALLOüED , MfiSK FLfiu
SKI P 2 BYTES
RECORD GNLY ALLOUES
ARE BREAKS IN USER’ CODE ?

BRKP81
BRKP03 ÎST

NO
YES.OC NOT «SITE Sû t IN USER CODE
SKIF 2 BYTES
AVOID THAT BREAKS SE TEMPORARY REMOVED

1823 * REWRITE CODE IN USER PRCÜSAM FROM BREAKPOINT T,AELE
1830 *
1831 FESi 54
1832 FEB2 24 82
1833 FEB4 A7 00

8RKP24 LSR B PLACE FONCTION FLAG IN CfifiRY
FUNCTION NOT RESUESTES
REWRITE CODE IN USER PGM

BCC BRKP2
STA A X

1834 *
1835 » WRITE SKI * S IN USER CODE
1836
1837 FEB6 54
1838 FEB7 24 0D
1839 FEES fib 00

BRKP2 LSR B
BCC BRKP3

SAVE USES CODELDA A X
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PSH. S
LDA A £SK!
STR fi X
PUL fi
LDX X5AVE
STfl fl 2.X

1B40 FE8B 35
1841 FEBC 8£ 3F
1842 FEBE fl7 30
1543 FECZ 32
1344 FEC1 FE Et 00
1845 FEC4 fl7 02

WRITE SUI

flDDR OF BREAK IN BREAK TABLE
SAVE USER CGDE IN BREAK TABLE

i S/ C *
* RECORD BSEftKFOiNT IN TABLE1347

1848
1849 FEC6 FE E4 0C BRKP3
1852 FEC5 54

FECA 24 St
1852 FECC B5 E4 SA
:E53 FECF A7 20
1854 FED1 B5 E4 SB
1855 FED4 fi? 01
1855 FED5 32
1557 -ED7 84 FB
1858 FEDS 35
1859
1850
1851
1352 FEDA 54
1853 FED5 24 SE
1354 FEDS A6 30
1855 "EDF 81 E4 3fi
1385 FEE2 25 07
188? FEE4 fit 21
1388 FEES SI E4 SB
1359 FEE9 27 03
1870
1371
1872
1873 FEEE 54
1374 rEtC 24 34
1575 FEEE tf 30
1875 FEF3 5F Si
1877
1273

* GET ADDRE5S GF BREAK IN TABLE
NEXT FONCTION

LDX X8AVE
LSR B
3CC SSKP4
LOA A XHI
STA fi '2.X
LDA A XLQW
STfi fi 1,X
PUL A

‘Kl- Ci2i

GET HI-BYTE OF NEW ADDRESS
WRITE IN TABLE
GET LÜU BYTE

GET FUNCTIGN NÜMBER FROX STACK
AND R «11111011 DG MOT P.ACE ADDRESS «GRE TKAN ONCE

CONTINUE TO TSKE OUT BREAKPQINTSPSH A

*
* PURGE BREAKFQÎNÏ «NOS ADDRESS IS IN XHI. XLOW

*BRKP4 LSR B
BRKP5BCC

GET HI-BYTE FRC« TABLE
COXPfiRE
NDT THIS BREAK TO BE PURGED
GET LCW BYTE

LDA A X
CMP P. XHI
BNE BSKP5
LDA A l.X
CMP fl XLOW
SES BRKP52 THIS BREAK IS TO BE PUSGED

*
* PURGE ALL BREAKPÛINTS
*
SRKP5 LSR B

BCC BRKPS
BRKP52 CLR 2.- X CLEAS BREAKPOINT HI3H

CLEAR LCW BYTEI f X
*

* FRIN: 3R£3KPG!NT
1575

BRKP5 LSR 9
BCC SRKPE
JSR JÜTtHS

5KIP2

1380 FER2 54
-ER3 24 34

.232 FEF5 SD RD «F
8 SC

1231
PRINT BREAKPGIXT ADDRESS
SKI? 2 BYTES« -.WW

iSS*1225 * UPDATE _G0F INDEX AND U30P IF APPROPRIATE
iïES M

INX"EFS 35
1222 FERA ÎS
1333 -EFB 02
1322 FEF2 2C E4 34
1231

3RKPE.237
ISX

X POINTS TO NEXT flDDR IN TABLEBRKPEi M
:?x
EÆ

23RKINS
3RKP025 25P

:EE: *« m?-U? rRDCESSiSG RKE EX 171853
1554

STORE APPROPRIATETl 24 SF STA S 5RK3IN FLAO1825 FF21
JGPXGN VI. 4 2-12-21 ASSEMBLEUR. TSC 5800 PAGE 44

1885 FR24 UPDATE STACK POINTER
RtT'JRN

PUL fi
ri

* Du »* «».257 373
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1893 *
1900 * SMI SOFTWARE INTERRUPT PROCESSING
1901
1902 FF86
1983 FF06 BF E4 34
1984 FF03 86 81
1905 FF0B SB FE 93

Sll1S ECU *
STS SP
LBA A EBKFRKV
JSR BRKSUB

* DECREMENT P-CÜUNTER

SAVE USER’S SP

GO TAKE OUT ALL BREAKS
1306
1907 FF8E 30
1908 FF8F 6D 06
1909 Fil 26 02
1910 FF13 6A 05
1911 FF15 6A 06

X:=STACK POINTER-1
IF LOWER BYTE=0 : BORROW
BRANCH IF BORROW NOT REQUIRED
DECRDffiNT UPFER BYTE
DECREMENT LOWER BYTE

TSX
TST 6,X
SNE SWI1S1
DEC 5,X

SWI1SI DEC 6,X
* TEST FOR ADDRESS TRACE OR BREAK

X:=P-COÜNTER
CPX TRCADR IS SWI FOR TRACE ?
BEO TRCINH YESiGO TO TRACE INT HANDLER

1912
1913 FF17 EE 35
1914 FF19 SC E4 04
1915 FF1C 27 06

LDX 5,X

191E *
1917
1918

* BREAK INTERRUPT HANDLER
*

1913 *
1920 * -R- COMAND
1921 *
1922 FF1E
1923 FF1E BD FD B7

PSTAK ECO *
JSR PRINT STOP AND SHOW REGISTER TO USER

1924 FF21 7E FD 12 CNTRL3 JKP CONTRL RETURN
1925 *
1926 * TRACE INTERRUPT HANDLER

* P-COUNTER HAS BEEN DECREMENTED TO POINT AT SWI
* TRCINS HDLDS C? CODE REPLACE!)BY SWI
* X HÛLDS ADDRESS OF WHERt TRACE SWI IS

1927
1928
1929
1930 *
1931 FF24 B6 E4 K TRCINH LDS A TRCINS
1932 FF27 A7 28
1933 FF29 7D E4 10
1334 FF2C 27 8D

GET OPCODE OF TRACED INSTR.
RESTQSE TO USER’CODE
IS PROCESSING TO BE IHOIATELY CONTINUES ?
BRANCH IF NOT

STA A 0.X
TST 8RKTRC
BEO NBKÏSC

1935
1935
1S37

* PROCESSING IS TG "CONTINUE"
*

1938 FF2E 7F E4 18
1939 Fr31 BQ FE 91
1940 FF34 7F £4 04
1941 FF37 7F E6 85
1942 FF3A 3B

CLR BRKTRC RESET CONTINUE FLAG
JSR INSBRK INSERT BREAKS IN USER CODE
CLR TRCADR NO MORE TRACE,SO CLEAR ADDRESS
CLR TRCADR+1
RTI CONTINUE

1343 +.
1944 » TRACE IS DUE TO N OR T TRACE CQHMAND
1945 *
1946 FF3B BD FD 87 NBKTRC JSR
1347 FF3E FE E4 06
1943 FF41 09
1949 FF42 FF E4 86
1950 FF45 27 DA

PRINT PRINT STACK
LDX NTRACE GET £ OF INSTRUCTIONS TO TRACE

DECREMENT COUNT
STX NTRACE AND RESTORE
BEC CNTRL3 BRANCH IF ALL TRACES DONE

DEX

1951
1952 * TRACE NOT DONE - TRACE NEXT INSTRUCTION
1953 *:
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1954 FF47 B6 E4 0E
1955 FF4A B7 E4 38
1956 FF4D 8D 6F
1957 FF4F 4D
1958 FF50 2A 0A

CONTRC LDA A TRCINS GET CURRENT INSTRUCTION
STA A BRINS SAVE IN CASE I?S A BRANCK
BSR ÜPCBYT GQ GET £ OF BYTES/TYPE

CHECK FOR 8RANCH
BPL CKOBRA CHECK FOR ÛTHER THAN BRflNCH
TST A

1959 *
1960 * RELATIVE BRANCH TYPE INSTRUCTION

* DETERMINE «HERE TO PUT SWI
* S HOLDS POINTER TO USER STACK AFTER SUT

1961
1962
1963 *
1964 FF52 32
1965 FF53 34
1966 FF54 9A 10
1967 FF56 06
1968 FF57 7E E4 38

GET CONDITION CODE
UPDATE STACK PTR AFTER PULL

ORA A *80010000 MAKE INT'S INHIBITED
RESTORE USER’S C CODE REG

JMP BRINS GO SEE HOW RELATIVE BRANCH FARES

PUL A
DES

TAP

1969 4
1970 * BRANCH WAS NGGÛ - PUT SWI AT NEXT INSTRUCTION1971 *
1972 FSA 86 02 BRNOGO LDA A £2 A î =£ CF BYTES AFTER CURRENT INSTR.1973 *
1974 * INSTRUCTION TO BE TRACES IS MOT A BRANCH1975 4
1976 F5C F E4 04
1977 F5F E6 00
1978 FFG1 Cl 6E
1979 F63 27 44
1980 FF65 Cl 7E
1981 FF67 27 51
1982 F69 Cl AD
1983 FFBB 27 3C
1984 FF6D Cl BD
1985 FF6F 27 49
1986 F71 Cl 3B
1987 F73 27 3B
1988 F75 Cl 39
1989 F77 27 3C
1990 F79 Cl 3F
1991 FF7B 27 13
1992 F7D Cl 8D

CKOBRA LDX TRCAOR
LDA B 0, X
CMP B £*6E
BEQ JKPIOX
CMP B £*7E
BEC JMPEXT
CMP B £*AD
BEC JMPIDX
CMP B £*BD
BEC JMPEXT
CMP B £*3B
BEQ RTISIK
CMP B £*39
BEC RTSSIM
CMP B £*3F

X:=TRACE ADDRESS
GET INSTR. TO K TRACED
IS IT A JUMP, INDEXED
YES GO SIMULATE JUMP IDXED
JUMP EXTENDED ?

JSR, INDEXED ?
JUMP IDXED IS SAME AS TRANSFST CF CGNTRQL
JSRi EXTENDEB ?

RTI ?

RTS ?

SKI ? IF SWI USER DON’T INCREMENT ADDR.
BEQ BRG2
CMP B £*8D BSR ? IF YES BRANCH PROCESSING1993 4

1994 4 NOT A BRANCH,JW, RTI , RTS
* A REGISTER HOLDS £ OF BYTES IN INSTRUCTION1995

1996 4

1997 F7F 26 8D BIC BRGi PUT IN ÆW SWI AND TRACE NEXT INSTR.1998 4
1999 * BRANCH WAS GO, PUT SWI AT ADDRESS BEING JUMP TO20«) 4
2801 F81 FE E4 04
2002 F84 A6 01
2803 FFG6 08
2004 F87 08
2005 F88 2A 04

BRGO LDX TRCADR
LDA A 1, X

X:=TRACE ADDRESS
GET BRANCH OFFSET
OFFSET IS RELATIVE TO
INSTR FOLLQWING BRANCH
BRANCH IS OFSET POSITIVE

INX
INX
BPL BRGI

X NEEDS TO BE DECREMENTED (OFFSET NEGATIVE )
BRGODC DEX

'INC A
BNE BRGODC

2006
•2007 F8A 09
2008 FF8B 4C
2009 FFBC 26 FC

DECREMENT ADDRESS
INCREMENT COUNTER
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* CONTENT OF A IS 0
BRG1 B5R INCX
BRG2 BSR SAVTRC

LDA A £SMI
STA A X

2810
INCREMENT X BY AMOUNT IN A-ÆG
SAVE AODR/OPC OF NEXT INSTR TO STOP ON
REPLACE INSTR. WITH SHI

2011 FF8E 80 15
2012 FF30 80 08
2013 FF92 8E ?
2014 FF94 A7 00
2015 FF96 K E4 34 RTIPC LOS SP
2016 FF99 3B

GET ORIGINAL STACK POINTER
TRACE ANOTÆR INSTR.RTI

2017 *
* SUBROUTINE TO SAVE ADOR IN X INTG TRCADR AND GPC INTQ TRCINS2018

2019 *SAVTRC EGU2020 FFSA
2021 FF9A FF E4 04
2022 FF9D A6 00
2023 FF9F B7 E4 0E
2024 FFA2 39

*STX TRCADR
LDA A X
STA A TRCINS
RTS

2025 *
* SUBROUTINE TO INCREMENT X BY CONTENT OF A2026

2027 * INCREMENT X
DECREMENT CDUNT

2028 FFA3 08
2029 FFA4 4A
2038 FFA5 4D
2031 FFA6 26 FB
2032 FFA8 39

INXLP INX
DEC A

INCX TST A
m. INXLP IF COUNT NQT YET 0 LOOP

RETURNRTS
2033 *

* JUMP.JSR INOEXED SIMULATION2034
2035 * A:=ADOR OFFSETJNPIDX LDA A i. X2036 FFA9 A6 01
'2037 FFAB 30
2038 FFAC EE 03
2039 FFAE 20 DE

TSX
GET TARGET’S X REG
UPDATEX TRACE NEXT INSTR

LBX 3. X
BRA BRG1

2040 *
* RTI ENCGUNTERED2041

2042 *
2043 FFBB 30
2044 FFB1 EE 0C
2045 FFB3 20 DB

RTISIH TSX
GET P-COUNTER FRQM STACK
GO TRACE NEXT INSTR.LDX 12, X

BRA BRG2
2046 %

* RTS ENCQÜNTERED2047
2048 *RTSSIM TSX'2049 FFB5 30
2050 FFB6 EE 07
2051 FFBB 20 06

GET RETURN P-REG FRQM STACKLDX 7. X
BRA BRG2

2052 *
2053 * JUMP.JSR EXTENDED
2054 *
2055 FFBA EE 01
2056 FFBC 20 D2

JMPEXT LDX l. X
BRA BRG2

A
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2058 *
* ÛPBCYT2059

2060 *
* THIS ROUTINE DETEB1IICS THE £ OF BYTES IN AN INSTRUCTION
* GIVEN ITS OP CODE

2061
'2062
2063 *

* INPUT : A HQLDS THE OP CODE2064
2065 *

* OUTPUT : X HOLDS INDEX OF TABLE ELEMENT
* B NOT RESÎORED
* A HOLDS £ OF BYTES IN INSTRUCTION
* EXCEPT FOR BRANCHES IN WHICH CASE A IS NEGATIVE

2066
2067
2068
2863
2078 *
2071 FFBE
2072 FFBE 16
2073 FFBF 44
'2074 FFC0 44
2075 FFC1 44
2076 FFC2 44

QPCBYT EQU *
TAB B:=ÜP CODE
LSR A
LSR A
LSR A
LSR A

PUT 4 UPPER BITS OF OP CODE INTO
LQWER 4 BITS OF A

2077 *
2078 FFC3 CE FF 06
2079 FFC6 8D DD

LDX EOPBTTB
BSR INOX

X:=ADDR OF TABLE
INC X TO POINT TO CORRECT ENTRY

2080 *
2081 FFC8 A6 00
2082 FFCA 26 09

LDA A 0.X
BNE OPBTRT

GET TABLE ENTRY
IF NQT 0 THEN NO FURTÆR PROCESSING NEEDED

2083 *
* IF TOP 4 BITS=8 OR C .THEN THERE ARE THO CLASSE
* OF INSTRUCTIONS s 2 BYTE INSTRUCTIONS AND
* CE.K AND 6E WICH AK 3 BYTE INSTRUCTIONS

2084
2085
2086
2087 *
2088 FCC 86 «12
2089 FFCE C4 0D
2090 FD0 Cl 0C
2091 FD2 26 01
2092 FFD4 4C
2093 FFD5 39

£ OF BYTES IN MOST OF 8£ INSTRUCTIONSLDA A £2
RND B £*20001101
CMP B £*08001100
BNE OPBTRT NO .RETURN

£ OF BYTES IN INSTRUCTION :=3
RETURN TO CALLER

INC A
OPBTRT RTS

'2094 *
2095 * OP CODE TO NIMBER OF BYTES CONVERSION TABLE
'2036 *
2097 £ BYTES TOP 4 BITS OF OPCODE*
2098 *
2099 FD6
2100 FFD6 01
2101 FFD7 01
2102 FFD8 82
2103 FFD9 01
2104 FDA 01
2105 FFD8 01
2106 FFDC 02
2107 FFDD 03
2108 FFDE 00
2189 FrDF 02
2110 FE8 02
2111 FFEi 03
2112 FE2 00

GPBTT8 EQU «
FCB 1 0
FCB 11
FCB 2+*10000000 2 MINUS = BRANCHES
FCB 1 3
FCB 41
FCB 51
FCB 2 6
FCB 3 7

8 £ BYTES=2 EXCEPT BC.8EFCB 0
FCB 2 9
FCB A2

3 BFCB
0 C £ BYTES=2 EXCEPT CEFCB
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Dt- CB '22113 FFE3 32
2114 FFE4 22
2113 FFES 03

EFCB 2
3FCB r

GPKB* VI.4 9-12-31 ASSEMBLEUR TSC 6820 PAGE 50

2117 4

2118
2119

JüM? TABLE TO BASIC ROUTINES GF GPMCN
Mi

2122 FFES
2121 FFES 7E FO 12
2122 FFES 7E FB Al
2123 FFEC 7E FB 82
2124 FF£f 7t FC 93
2125 FFF2 7E FC 31
2128 FFF5 7E FB CC
2127
2128

GR3 *FFE6
JMP CONTRE
JM? CHKCHR
JMP OUTGH
JMP INCH
JM? PBATfil
JM? PCRLF

WARM START EMTRY POINT
CHECK FOR TYPED CHARACTER
OüTPUT CNE CHARACTER
INPUT ONE CHARACTER
PRIN7 STRING PGINTED BY X-REG
PAINT CS/LF

+
NTE3R5JPT5 VECTORSÀ .

« «xç *
'2133 ?FF3

rrf-s ru do

2132 rFFS F2 E?
2133 -F’C FC CE
2134 F-rE FC F4

ÎFFF8GR3
2131 roFDÊ REGULAR INTERRUPT

SOFTWARE INTERRUPT
NON MflSKRBLE INTERRUPT
RESET INTERRUPT

FBB SFEI
PONDWiV
START

FBB
FDB
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2136 *2137 * RAM - LOCATIONS DEVQTED TO VARZA9LE ÎNFORMflTIGN
213S *2139 E400
2140 0008

ORG RAM BTART OF RAM
£ OF BREfiKPÜINTS SUPPORTENBSBPT ECU o

U

2141 *-

2142 E402
2143 £402

Î OV SMS 2
RMB 2

I/O INTERRUPT POINTER
Mil INTERRUFT POINTESNID

2144 *2145 * THE FOLLOHING ARE INITIfiLIZED TO ZERO RT BTftRT
2146 t-

2147 E404
2148 E408
2149 E408
2150 E40S
2151 E40R
2152 E40B

TRCflDR
NÎRftCt

RMB 2 TRftCt ADDSESS
NO. GF INSTRUCTIONS TO TRACE
GüTPUT EWïTGH ((KCHG INPUT)
POT FLflG
X REG HIGH CTEMP)
X REG LGW

m 2
OUTSà'
PRTFL3

RKB 1
STB à

i

XHI RMB
XLOW m i

2153
2154 E40C *

XSftVE ESU *2155 E40C RKE >4.
2156 *2157 E40E TRCENS

ERKBINI
BRKTRC

RMB OPCODE REPLACES 3Y Svll IN TRACE MODE
l=BREfiKS ARE IN USER PGM
1-M0UN7ER IS RT BREAXPSINT AND

USER HSNTS TC CONTINUE - ONE TRACE UILL
BE DOME m BREAKPDINTS RESTOSEO

RESERVEE FOR IG HRNDLER
FREE SPRCE

i.
2153 E40F
2159 E412

RMB 1
RMB i

2160
2161
2162 E411
2163 E414

RME 3
RMB m

K
2164 *2165 E41C
2166 E434

BRNRDR
BROS

SME NERBPT+3 BREAKFÜINT ADDSESS TABLE
*1-oJ

2167 *216B * THE FOLLOHING ARE IMITIfLIZED RT STfiRT
21BS
2170 E434
2171 E43E
2172 E438
2173 E44È

*
SP RMB ? USER STRCK POINTER

SKI VECTOS
5TBRS5E FOR CONDITIONNAI ESANCH ROSINE
END GF BRfiN'CH ROUTINE-!

SKI 2 RMB
BRINS RMB

*>L

B
BSANEN ESU *:

2174 +
2175 *• STRCK
2176
2177 E440
217B E4BF

*STKEND RMB
STRCK ECU

128 WM USEE FOR STRCK
START OF STACK AREA

2179 i:

2180 *
2181
2162
21B3

*
END S’ART
END

AUCUNE ERREUR DETECTEE

)
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TABLE SYMBOLES

ACIAC EBBC
P.DTAE1 F9DE
BfiDDSS F055
BELLI F5C0
BKFRCD 0225
BR'31 FFSZ
BRKSDR E41C
BRKPZ-3 FEA7
BSKP5 FEEB
BRKSIN E40F
BYTE2 FDE-8
CHKAC1 FC4D
CLEAR2 FE-7C
CCLLÎMN E572
COMT FE43
CPCS3 F337
CPÜUT FCS0
CRTRET FS2B
CUROFF FStP.
DATR31 EE-F3
DECCL1 FSED
DELBP.K FE2S
OYiASDD EEZ0
DOWN 002E
DUMP Î FEE-D
ENiBL FSDE
E3EG82 FS0S
ESCS FS51
FCTCRT FS9!
FUNCT1 F842
3EPLT1 F4ES
5CQB F475

E4G2
E4C7

G2X E4CE
GINIÎ F41A
GOTO FE37
GRSPK F44S
GSHIFT FCC2
GTEXT F40F
HCPY2 F911
IN1HG FD5S
INCLN1 F71E
ÏMIT F316
IMPOT FEE
Ï OV E402

KEYB1 FBD3
FE17

SCIAB EESD
ADTAB2 FADS
BASIC 8202
BKFINS 0082
BKFRKV 020!
ERG2 FF90
BRK1KS E434
3RKP34 FEB1
BSKP52 FEEE
BRK3U8 FE93
CDISP FGSC
CHKCHR FBftl
CMDEI E£2!
CO!'; FC53
CONTRE FF47
CPÛS4 F8A5
CR 00ZD
CRTRT1 FS21
CüRDN F873
DP.TRI2 EF23
OEC'.N F?23
DEL.Il F7A7
DMABOT F508
DPflGE E575
DUMP2 FE78
EPPGE £577
ESLIN F8C8
ESCSG FS5C
FIGIM E413
RJSCT2 F834
5BPLT2 F51D
GCM31 F47B
GCCLOS F4 Z4
5CJRX E7FE
GDY E4CF
GMOVE F4 SS
GPfiSX F524
GSCINC F5AE
G-5UPX F4AF
GTRACE F4 A3
HCPY3 F920
INACIA FC43
INCX FFA5
INIT32 FE2E
ÏNSBSK FESi
JUPEXT FFBP
KEYB2 FEES
1INCN7 E57D
L03P2 FZ5F
K8KT3C FF3E
NTRACE E43E
C?CBVT :- 2E
CLT2-S FCS1

ACR 00ZB
fiOVISÜ Z7F2
BELDE1 F5D1
BKFPG1 0232
BLF FE îE-
ER33 F- 21
BRKP3 FE97
BSKP2 FEES
BSKPB FEF2
BRKTRC Et!Z
CHAI FDFC
CKOBRA FF5C
CMDE2 £831
CGK FC7fi
CONTRE FD12
CPGSS F848
CRTC ES73
CRTTAB FEAZ

SDREND FCF3
BADDS FD57

A3R-3TR FCE3
BfiSDRJ FES2

FEEE
BKFPRT 0021

FCFi

BELOEL F6CF
BKFFGA 0011
BSANEX E442
BRGODC FFSA
BRSP0: FEP.5
ESKP3 FELE
8RKPE FEF9
BSNGGû FFSfl
CHAN3 FDF!
CLEAR FED5
CNTRL3 FF2I
COM2 FC73
CPG5 F3B3
CFOES "859
CRTIt FB6D
CTRL’ FZ34
DATAI ZE23
DORS
DEL!
DIRECT E4D3
DXSCOJ! EB32
DRvREC ES24
ECKGN F8C4
ERECS FSEC
ESCftPE F84B
FCTAEL FCA8
FLCS-i" ELI
CI-CtT "421
GERAIT F43A
GC.YSE ‘"435
5CSTC E7FE
30E-TP E4CA
GINFX F4B5
3QLGAD FE22
G,- LOT F4SF
GSD E4CD

Rn •;

ERG
BRINS £433
BRKF02 FEAF
BRKP4 FEDA
BRKFEl FEFS
BYTE FDES
CHANGE FOED
CLEftRi FE84
COLCNT Z57E
CGYRSl ESF0
CPGSi rL
CP'OSFG ES 17
CRTINT FE71
ELIRAS ET73
DATP2
DECCL FEF2
DELAY FS3A
C-K52G7 F5C:
DKAFRI EE 14
DUMP T îE5
ENrCT F3SC

-875
ESCFG E418
FCT5ZN FCD5
FUNCT
GSDII

)
mdi

015 r“£ ** t.
*b^ ES33

DORA 0003
DECLvl F732
DELLIN F7A5
DîlACOM EB10
DRVR31 EEES
ZCHDFF FSSZ

mi
r53C

ERZ-OL F8E0
ERSCR FDDA
ESCTBL F3AC
FLGRPT Z412
GAIN: FSE-
îTR»; TT rT“TVlfll te I'J t J«<a

GCKD2 “483
CCCMTR E7FC
GCLRY E7FS
GFEDIV F5Sr
GÜVY F4BC
GFASY “533
GRZPT FC13
GSUPY F4CB
HADRF 00EC
HOME FSD7
INCCL F6DF
INHEX FS42
INITCv FBIE
INVERS F2S4
JMPIDX £7AS
KEYB3 FEEE
LISE
XF32GT FZ-3F
NSRBPT 0528
NX7CHS
OSA

ï tfAr

EREG'31

# C. ••*- Z ' r

GGINC F55D
ECY'C 7.;,38
GCRT'E F45-.
GDSUS F5SB
GINFY F4D2
53GKK FD3E
GPRET

SCMPT
TT”5

y j

GSHFT1 FC0A
CSX E4D0
HCPY F901
1ER 000E
INCH FD98
INHEX2 F044

GSY E4D1
HCPY1 F90C
IFR 000D
INCLM F7«S!
INICIA FC25
INITVS F671ÎMÏ TVC FB48

INXL? FFA3
K7NCC ECSS
KEYB4 FC01
LINRET r îDA
MC-VEi 774:
NEWLIM FïFC
3NESZC Fô3l

S320

10 FCD9
KZYB FEBE

20SA
LOAEER Al02

F" 43
FEbS

i r

LFI
L0GP1 FS4C

HCVEA F737
MO
GPBTTB FFDî-

CTSTTi-w’ i i

M-i-vsri
MX T
ÜFSTRTE422 r * j.z -i*.

r
ri :3>ib•vB

0üT2Hfi ?3ft5 ClITCl "C77 U.-- _
^Fi
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>3FMSN VI. 4 3-12-81 ASSEMBLEUR 'SC 5SM PflSE 53

J.TCUR F7S3
GUTS FD33
=CRLF FCCC

"CSF

CUTHL
Gl'ÎSW
rDSTP.i FD31
P2Ü7S -D 2P
FR7FL3 8423
SD' FS23
REP7S3 F3SS
ROi-K© F87F—pTrI. Ci V M

SBGOT F5EF
3E7B2 c£32
SI.WER FSS2
3TSBI FB5C
STflRT'2 FD8S
BiiliSl FF15
TEMPS E37B
TlNPTl F6P2

RACE:

F274 SU7HR FO78 ÛUTPT1 F321
?fi©SD FS73
?0fi7S3 FDM
PAINT FDB7
FTTS3 E4C2
REPrS FS75
RE3ERV F'351
R37BRX FE1E
SSVEfl E4C2
SCSüLL F7EE
SE7MEÎ1 EBF3
SKIP2 S53C
STORES £523

ÜUTPUT '7F7
PCR 22K
PMTSSK FE23
PROMPT F3E4
3’iEST FCSS
RcPTSi FEBS
RESV1 FS34
3*1PC FFES
SSVEX E4C3
3ECR91 E8F2
SFEî FCE3
8? E4 Î4
SîfiRT FCF4
SWII E43S
T1LL K534
TEST FS25
TGSCIft FC3S
TFCIMH FF24
OP &2B
VISCL ES43
«AIT FE- 13
XS3VE E40C

E423 FS'OF’j E41B
P0P.TS2 FD3E

ïrt*T PûîEWN FCDE
PETSK "FIE
AEFT 2üft3
REP7A4 F57D
ROM "CPE
RTSSI'i FFS5
SESSLD F7C2
SET8SK FE2A
SKI PI 2-335
STfiCX E45F
STKENB E44S

3C3T
1 t

RfflS
REFTS2 FB'32
RE5V2 FS22
RTISÏM FFB2
SfiVTSC FF2A
SECFSC E322
SriIFT 32P.1
3TSB1 FBS7

322B
E42Z

R7N

c. Tf r Or S 023F3y:TT : x

, r*—r>.-r.-co EWITCH FE2C SZSCL 0230
TERM1 FC31
TlflPUÎ FSftl
TSCPDR £424
UCfiTC F7SF
VISC ES12
Ÿ TEMP E4C5
1RES E57F

E57S
3324

TRACE FE4F
TRCIX3 £438
UPLEME F71E
V Î PMliS ESS0
WHAT FD37

7EM.Fi TES*! FC77
! TINPT2 F3BP

TRACE3 FE54
OA FEU
VERS10 FSE!
VIF 223A
X'LCH E4 ZE

-t

TRXREG E351
VC3 2330

E572
EiSA

VIDEO
XHI

>



çanue i tecriniqueV . ii/n m R3ASK7
OPT PAG

***»*******************4=****************
2
3
à * Gestion mode» 380 bauds ( coupleur acoustique )CT *J

G *
cassettes 688 bauds7 *S *

A, Bénit - janvier SI -9 *18 *11 *******************************************12
GRGROM EQLI $EC0B
ORBRflK ECU $E4F5

EQU 0

13 EC80
14 E4F5
15 0000 * Manoeuvre RAM

* déplacement pour implantation REPRffllD

18 4: DEFS
13 *20 * adresses des périphériques VIA 6522
21 4:

22 E860 VIAT EQU 46850
23 4:

24 0000
25 0002

IRB ECU 0
ORB ECU 0
DDRB EQU 2
PCR EQU 12

26 0032
27 000C
28 4=
23 * équivalences moniteur
30 *31 FFEF
32 FFEC
33 FFE6
34 FFF2
35 FFF5
.38 FD57

MCH EQU
OUTCH EQU

4FFEF
$FF£C
4FFEE
$FFF2
IFFF5
4FD57

TOIT EQU
PDA TA EQU
CRLF EQU
INAD EQU

37 *38 FFF2
33 FFF5

CHAIN EQU PDATA
RCLF ECU CRLF

40
41 * zones diverses RAM
42 *43 £414
44 E414
45 E415
4E £413
47 E413
48 E4F5
43 E4F5
50 E4F7
51 E4F9

3RG $£414 zone RAM initialisee a 0 au RESET
drapeau pour tampon
drapeau BASIC

BFLAG RMB
EH.AG RMB

1
I

QRG $E419
MFLG RMB !

ORG GRGRAM
3VX1 RMB 2
SVX2 RMB 2
SVX3 RMB 2

CO E4FB SVX4 RMB 2JL

53 E4FD
54 E4FF
55 £501
5E E502
57 E503
58 E504

SVX5 RMB 2
STACK RMB *>
«ESSAIS RMB
LRCC RMB

* * nombre de tentatives

* LRC Calcule
* Longueur Partielle calculée
* caractère reçu

1
LPC RKB 1
CRECU RKB 1

59 *68 * buf -fers pour echanse de messages
c 4bi *52 E505
63 £535
54 £506
£5 E508
68 E509

B1 RMB 5
SYN EQU B1

EQUL Bl+1 * et + 2t
sai EQU B1+3

81+4ENC EQU
57 4:

68 E50A
E9 E50A
70 E50B

B2 RMB 4
SOH EQU

EQU
B2

LPB2 B2+1
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71 E50C
72 E50D

SQ2 EQU B2+2
ECU B2+3STX

73 *74 E50E
75 E50E

B3 RMB 1
EQU B3EQT

7E t
77 E50F
78 E50F
79 E510

BAK RMB 2
ACKNAK ECU BAK
SQ3 EQU BAK+1

sa *81 * RAM pour modem BASIC
82 *83 £511
84 E512
85 E514
BE E564

ERRB RMB 1
PTBÜF RMB 2
BUF RMB 82
ENDBF EQU *

code d erreur
pointeur tampon
tampon 80 octets
fin tampon

87 *
88 * RAM mamœuvre pour cassette
89 *90 E564
91 E56E
92 E5G8
93 E58A
94 E5GB
95 E56D
96 E566
97 E568

ETIQ RKB
ADRESD RKB
ADRESF RMB

2 * etiouette demandée
2
2

CSUM RMB 1
COMPTA RMB
ETIQLU RMB

2
2

AD ADRESD
ADRESF

ADRESSE DEBUT
ADRESSE FIN

EQU
AF EQU

RBASK7 12-9-81 TSC ASSEMBLES PAGE T

99 EC08 ORG ORGROM
101 — VECTS*102 *103 * Vecteurs de branchement pour MON et BASIC
104 *105 EC00 7£ EC 0F
106 EC03 7E EC 8B
107 EC06 7E EC AC
108 EC09 7E EC DC
109 EC0C 7E ED 18

JMP KMQN+D
SPMOD

COMMANDE K MONITEUR
ENVOI PROGRAMME BASIC
RECEPTION PROGRAMME BASIC
ENVOI DONNEES
RECEPTION DONNEES

JMP
RPMODJMP
SDMOD
RDKQD

JMP
JMP

110 *
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113 KMÛN*
114 *
115 * Gestion de la commande K moniteur
118 %

117 *—US
113 EC0F BF E4 F KMÛN
120 EC12 CE F2 2C
121 EC15 BD F F2
122 EC1S BD FF F
123 EC1B SI 54
124 EC1D 2b 09

STS STACK
LDX OLERT+D
JSR CHAIN
JSR INCH
CMP A £'T
BNE VOIRR

TRANSMISSION MONITEUR125 *
12E EC1F ED 2D
127 EC21 SD 38
128 EC23 BD ED 4C
129 EC2E 20 23
130 EC2S 61 52
131 EC2A 28 07

BSR DfiD
BSR DAF
JSR E7+D
BRA MON
CMP A £’R
BNE VOIRE

RECEPTIGN MONITEUR

VOIRR

132
133 EC2C ED 20
134 EC2E BD EE F6
135 EC31 20 18
136 EC33 El 45
137 EC35 28 0B

BSR DfiD
JSR RZ+B
BRfi MON
CMP A £’EVOIRE
BNE VGIRL

1.38 ECRITURE CASSETTE MONITEUR*
139 EC37 8D 15
140 EC33 SD 20
141 EC3B 8D 2B
142 EC3D BD Fl 14
143 EC40 20 09
144 EC42 81 4C
145 EC44 26 05

BSR DAD
BSR DAF
BSR DETIQ
JSR EZK+D
BRA MON
CMP fi £’L
BNE MON

VGIRL

146 LECTURE CASSETTE MONITEUR
BSR DETIQ
JSR LZX+D
JMP MON!T

*
147 EC4E ED 20
148 EC4S BD Fl 7E
149 EC4B 7E FF E6 MON
150 *
151 + demande adresse et muette
152 *
153 EC4E CE F2 36 DAD
154 EC51 BD F F2
155 EC54 BD FD 57
15E EC57 FF E5 6E
157 EC5A 39

LDX £MAD+D
CHAINJSR

JSR INAD
STX AD
RTS

158 *
159 EC58 CE F2 3F DAF
160 EC5E BD FF F2
161 ECG 1 BD FD 57
162 ECE4 FF E5 68
163 EC67 33

£KAF+D
CHAIN

LDX
JSR
JSR INAD

AFSTX
RTS

164 iK

165 ECSB CE 30 30 DETIQ LDX £$3030
i
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1E£ ECE8 FF E5 64 STX ETIQ
157 EC5E CE F2 4B EMETIQ+D

CHAIN
LDX

tes EC71 BD FF F2
153 EC74 BD FF EF
170 EC77 61 0D
171 EC7S 27 0D
172 EC78 B7 E5 54
173 EC7E BD FF EF
174 ECË1 SI ZD
175 ECS3 27 23
175 ECS5 B? E5 65
177 ECS3 7E FF F5

JSR
JSR INCH
CMP A £$0D
BEO DETI9X
STA A ETIü
JSR INCH
CMP A £$0D
BE3 OETiaX
STA A ETIQ+i

DETIQX JMP RCLF * qui -fera ie RTS » •9

)
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m IBAS*181 *182 * interface BASIC —) î oe ic ie! «odea
183 A

186 *1S5 * EMISSION PROGRAMME BASIC
138 *187 EC8B BF E4 EF SPMÛD
183 EC8S 80 45
IBS EC90 AE 00
130 EC92 B7 £5 55
191 EC35 AS 01
192 EC97 B7 E5 57
133 ECSA 35 02
194 EC3C B7 E5 58
195 EC9F AS 03
196 ECA1 Ë7 E5 £9
197 ECA4 FF E4 FD
198 ECA7 BD ED 4D
199 ECAA 20 22

STS STACK
BSR INBAS
LBA A 0.X
STA A AD
LDA fi 1,X
STfi fi flD+1
LDA A 2.X
STA A AF
LDA fi 3.X
STR A fir+1
STX SVX5
J5R £Z
BRft RETB

ADRESSE DEBUT

ADRESSE FIN

EMISSION
RETOUR BASIC

200 *221 * RECEPTION PROGRAMME BASIC
222 +
233 ECAC BF E4 FF RPMGB
204 ECflF BD 24
205 EC91 AS 00
206 EC83 B7 £5 65
207 ECBS flb 01
208 ECBS 37 E5 57
209 ECBB FF E4 FD
210 ECBE BD Et F6
211 ECC1 FE E4 FD
212 ECC4 85 E5 53
213 ECC7 A7 02
214 ECC3 B6 E5 69
215 ECCC A7 03
215 ECCE 7F E4 15 RETB
217 ECO! FE E4 FD
218 ECD4 33
219 ECÜ5 73 E4 15 INBAS
222 ECDS 7F E5 11
221 ECDÈ 33

STS STftCK
BSR INBAS
LDA A 0,X
STA A SD
LDA fi l.X
STfi fi RDM
STX SVX5
JSR RZ
LDX SVX5
LDfl fi fiF
STfi fi 2.X
LDA fi ftF+1
STfi fi 3.X
CLR EFLflG
LDX SVX5

ADRESSE DEBUT

RECEPTIF

ADRESSE FIN

RTS RETOUR BASIC
COM EFLflG
CLR ERSB
RTS

222
223
224

t

* EMISSION DONNEES EfiSIC
*225 ECSC BF E4 FF SDMCD STS

225 ECDF FF E4 FD
227 ECE2 SD Fl
228 ECE6 7D E4 14
223 ECE7 2b 03
230 ECE3 CE E5 14
231 ECEC FF E5 12
232 ECEF 73 E4 14

STfiCK
SVX5
INBAS
BrLAG

STX
BSR
TST
BNE SDMI
LDX £BUF
STX PTBUF

BFLftQCOM
t
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233 ECF2 FE E5 12
ECf5 fl7 00
ECF7 0S
ECF8 8C E5 64
ECFB 2? 03
ECFD SI 0D
ECFF 27 05
EB01 FF E5 12
ED04 20 C8
ED06 03
EDB7 FF E5 68
ED0A CE E5 14
ED0D FF E5 E
ED10 BD ED 4D
ED13 7F E4 14
ED16 20 B£

SDMI LDX PTBUF
STfl fl 0, X234

235 INX
236 CPX EtNDBF

EED SDM2
CMP fl £»B
BEC SBM2
SIX PTBUF
BRfl SETB

237
238
239
240
241 RET81
242 SDM2 DEX
243 srx AF

LDX £BUF
SIX ftB
JSR EZ
CLR BFLflG
BRfl RETB

244
245
246
247
248
249 *250 + RECEPTION DONNEES BASIC
251 *ED18 BF E4 FF

ED1E FF E4 FD
ED1E SD B5
ED20 7D E4 14
ED23 26 0F
ED25 CE E5 14
ED2S FF E5 66
ED2B FF E5 12
ED2E BD E£ F6
ED31 73 E4 14
ED34 FE ES 12
ED37 fl6 00
ED3S 08
ED3A SC E5 64
ED3D 27 05
ED3F SI 0D
ED41 27 05
EB43 FF E5 12
ED46 28 BC
ED4S 7F E4 14
ED4B 20 B7

252 RDMÛD STS STOCK
SIX SVX5
BSR INBflS
TST BFLflG

253
254
255
256 BNE RDM

£BUF257 LDX
258 STX AD
259 STX PTBUF
260 JSR RZ
261 COM BFLflG
252 RDM! LDX PTBUF

LDfl fl 0iX263
264 INX
265 CPX £ENDBr

BEC RBM2
CMP fl £»D
BEC RBM2
STX PTBUF

266
267
268
26S
270 BRfl RETB!
271 RBM2 CLR BFLftG
272 BRfl RETB 1
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275 EZB
276 *•

277 * Eaission Zone de ( RD ) a ( RF )

278 *
279 ED4D ES E5 69 EZ

ED5Z B0 E5 67
E053 1E
ED54 BE E5 ES
ED57 B2 E5 EE
ED5R 24 05
ED5C 8E 01
ED5E 7E F2 7B
EB61 CB 01
ED63 F7 E5 07
EDEE BS 00
EDES B7 E5 0Ë
EDEB BS 1E
EDED B7 E5 05
ED70 4F
ED71 B7 E5 01
EB74 B7 E5 0S
077 8S 05
ED79 B7 E5 09
ED7C CE E5 05 ESI
EB7F CE 05
ED81 BD EE 16
ED84 CE ED 7C
ED37 BD ED E5
EDBfl CE ED DI EB3UIV LDX
EDSD BD EE 82
ED90 B7 E5 0B
ED93 BE 01
EB95 B7 E5 ftfl
ED3S BE E5 0S
ED9B 4C
ED9C B7 E5 0S
ED9F B7 E5 0C
EDR2 BE 02
EDR4 B7 ES 0D

LDR fi
S'JB fl

RF+i
flD*l

* calcul L := flF - RD + 1
280
281
282

TfiB
LDR fl RF

283 SBC fl RD
284 BCC ROK
285 LDR fi £1
2BE JMP ERREUR+D
2B7 flOK flDD B

STft B
flDC fl
STfl fi
IDA fi
STft fi
CLR fi
STfl fi
STfi fl
LDfi fi
STfl fi

£1
288 L+l
289 £0
290 L
291 £$1S •r préparation B1
292
293

SYN

294 NESSfilS
295 SOI
296 £5
297 ENQ
29E LDX £B1
299 LDfi B £5
300 JSS EB+O * esiisai on 91
301 £EBÎ + D

flTTflQR+D
CEE3+B
CRLCLP+D

LDX
302 J5R
303
304 JSR
305 STfi fl

LDfi fl
STfi fi
LDfl fi
INC fl
STfi fi
STfl P.
LDfl R
STfi fl

LPB2
306 £1 * préparation B2
307 SGH
308 SCI
309 +1 sequence en iss ion +++* +++

310 SCI
311 SQ2
312 £2
313 STX
314 *
315 EDfl7 CE E5 0fl EB2

EDflft CE 04
EDflC 30 EE 16
EDRF 7F E5 02
EDE2 FE £5 K
EBE5 FE E5 03
EDBS BD EE 35
EDBB ES E5 02
EDBE BD EE 47
EDC1 0E 03
EDC3 BD EE 47
EDCS CE EB P.7
EDC9 BD ED E5

LDX £82
Î1E LDfl E £4
317 JSR EB+D * émission B2 *
318
319
320
321

CLR LRCC
LDX RD
LDfi B LPC
JSR EKÔTS+D
LDfl fl LRCC

* émission DONNEES

323 JSR ElND +D * émission LRC
324
325
325

LDfi fi £3
JS?.
U»

MQT+ D + es iss» OR E7X
EED2+D

327 JSR S:TPCR+ D
*
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323 EDCC ED EE D3
5DCF 20 B°

JSR fiDJfiBL+D
EBSUIV323 PRA

33B *33i EDD1 SE 24
EDD3 P7 E5 3E
EDD6 CE E5 0E
EDD9 CE 21
EDDî ES EE 16
EDDE CE ED Di
EDE1 EO ES £5
EDE4 33

ES3 IDA A
STfi A

£4
332 ST
333 LDX £B3
334 LOS B £1

JSR335 EB+D
EEB3+D
flTTMa+D

* ** ission B3 ( EOT )
336 LDX
337 JSR
338 RTS / / fin normal? EZ / /*333
?/•? »
341 fiîTene Accuse de Réception
342 *343

EDE5 EF E4 F5
EDES CI E5 23
EDE3 CE C2
EDES 59 EF D?
EDF3 EE E5 &

344 AT'ACR STX SVXi
345
346
347
34S
34S
352

LDX EBflK
£2IDA B

JSR Rg*D
LSP. fi
CMP fi

ACKNAK
E0r3 8; 36 £8
EDF5 25 SC
ESF7 £5 E5 12
ED- fi 81 E5 36
EDFD 25 04
EOFF 7F E5 31

8!£ R'IftK351 LM A
CMP fi

333
CEI7r-’-

353
354
735
355
357

3NE "VfiK
NE3SAI5 or. a reçu fiCil et us no seq correctCLA

E5S2 39 5TB
5ES3 FS E5 01
EE’35 S
5E37 Cl 34
EE'39 25 35
EEZt SS 12
E52D 75 F2 7£
5E13 F7 E5 0:
5E13 75

SNAK J» B
INC 5

ÆESfiiS

Jww CMP B £4
359 ÎN’SAKRENS
3E2 L5A S £2
361 ERSEüS+D

IKSfiXR STfi g MESSfiïS
INSAK+J

ni'. > 1 JO** * >).x j:

T«^ pu: /;

JZtù

363
364

F c. JVC « retour a i adresse de reprise

365 +
365
357
.iS
359

* Saissior Sic-: d adresse < X ) iore. 13 )

5515 F- Ei FB
EE13 36 76
3E1B 37 ES 52
EE1E CE 32 54

EB SVX4
«31111110
VIPT+BDRB

STX
372 IDA fi

STfi fi: i .
£133î -» y-w \ » zéro per.daaî 330 ss*373 SE2l FF E4 F7 S3L STX SVX2
SÆZ ÎIC
W2

374 EE24 SS 5C
tE.î b * i Eâ r?
H29 K
SS2fi 29 F5
SIC CS 34 32
13'F ri- E> &T

E5R
T 8 î X

779 LEX
8NE ePL

£1253
3ELh!AL'
SvX4

- 4 .
LJX * ur: 13 .rs:• s

*'7C • r;.
393 9932 ~ :D:(

LüA n
a -r

ESSS -9 2S ESTS vî t :<
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PSH fl
SK fl LRCC
STfl fl LRCC
PU. fl

382 EE37 3E
35-3 EE33 SS S5 32
334 EE3S B7 E5 32
3S5 EE3E 32
3SE EE3F SD EE 47
387
3SS EE43 5fl
383 EE44 25 Er
3SC EE4S 39

JSR EtfST+D
INKEE42 08
DEC B

EXOTSBNE
RTS
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393 E(*0T*
394 *
335 *
396 Emission 330 bauds*
397 *
396
399 ***
406 * délais cour transmission
401 ***
402 SJ01C
403 001E
404 0066
405 0171

X0H EQU 28
EQU 27
EQU 6
EQU 369

X0B
NPER
X1E

40b *
407 EE47 37
408 EE 48 36
409 EE49 FF E4 F9
410 EE4C SE 60
411 EE4E B7 ES 62
412 EE51 B6 ES EC DEBC
413 EE54 84 Fl
414 EE56 Bft 0C
415 EE5S B7 E8 6C

E1MGT PSK B
PSH fi
SIX SVX3
LDfl fl £<01100000 * P 5 ET 6 EN SORTIE
STP. fi VîftT+DDRB
LDfi R VIPT+PCR
AND fl £<11110001
ORfl fl £<00001103 * Cfi2 = 0 svr:c ose.
STP. fi VIAT+PCR

416 *
417 EE5B 66 20
418 EE5D CE 00 03
419 EEE0 BO EE AE
420 EE63 B6 EE- EC
421 EE66 SA 0E
422 EES8 B7 EB 6C
423 EEEB 32
424 EESC CS 0B
425 EE6E 0C
42S EE6F 36
427 EE78 25 04
428 ££72 8D 0E
429 EE74 20 2D

LDfi fl £<00*100000 * PB 6-5 = 1/ 2
LDX £3
JSR DELAI * puise sync £ 55 us
LDfi fi VIAT+ PCR
DRfi fl £<00021110 * Cft2 = 1 syno. ose
STfi fi VIAT+PCR
PUL fl
LDfi B £11 * start + E o i t s + 2 stocs

* pour s ta r t in i t iâ t
* sauver earaetere deea le

CLC
EMBIT PSH fl

BCS EMIS!
BSR EUEZRO
BRfl SHIFTC

430 ***:
431 EE7S SE 20
432 EE78 B7 EE 60
433 EE7B CE 01 71
434 EE7E SD 2E
435 EES0 20 21

EMIS1 LDfi fl £<00100000 * PB6-5 = 1/2
STfi fl VIPT+ORB
LDX £ X1E
BSR DELPI
ËRfi SRIFTC

43S
EMEZRO PSH B437 EE82 37

438 EES3 CE 06
439 EEB5 SE 60
440 EE87 B7 EE 60
441 EESft CE 00 IC
442 EEBD BD 1F
443 EESF SE 00
444 EE31 B7 EE 60
445 EE94 CE 00 1B

LDfl B £NPER
EM1P LM fl £<01100000 * PB6-5 = 1

STfl fl VIAT +3RB
LDX £ X0H
BSR DELAI
LDfl fl £<00332000 + -'85-5 = 0
STfi fi VIflT+QRB
LDX £X0B )
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ME EE97 BD 15
447 EE93 5fl
44S EE9A 26 69
449 EE9C 85 20
450 EE9E B7 ES 60
451 EEftl 33
452 EEA2 39

BSR DELAI
DEC B
BÎG EM1?
LDA A £*00100008 * FBE-5 = 1/2
STR A V1AT+GRB
PUL B
RTS

453 ***454 EEA3 32
455 EEA4 00
455 EEA5 4E
457 EEAE 5A
458 EEA7 26 C6

SHIFTC PUL A
SEC
SGR A
BEC B
BNE EMBU

459
460 EEA3 FE E4 F9
461 EEAC 33
452 EEAD 39

LDX SVXÎ
PUL B
RTS

463 **464 EEAE 39
465 EEAF 26 FD
466- EEB1 39

DELAI DEX
BNE BELAI
RTS

467

f
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SPER470 *
471 *

* Bous Pros rasées communs Emission Réception472
473 4'

474
475 4:i|o4cÿif:+if:+4-'4r4:*+ ++4e

47E 4:

* CfiLCul de Longueur Part - eue ( t a i l l e d un bloc )477
478 *475 en -fonction de la ionsueur de ta zone4:

422 *
4SI
422

resatant a emettre eu a recevoir*
*

433
424 EEB2 FF E4 F5 CfiLCLP STX
435 EEB5 FS E5 K
43E EESB 25 -27

sm
LDX
B! CÜX

* L = 0 retour a l adresse b exception ( X )

* 'eajusteiaent du pointeur de Pi le
INB4S7 ULOtt vi

4S3 EE3È 31
483 EEBC FE E4 F5
4S0 EEBF EE 00

INS
LDX
JK.P SVX1

a, y
491
492 EEC1 BS E5 26 CSX
433 EEC4 26 27
494 EEC6 BS E5 27
435 EEC9 SI 50
43E EECB 2D 02
437 EECD B6 52
493 EECF B7 E5 03 3TLPC
433 EEE'2 39

LDfl fl L

* car L > 25EEUE MftXl
LDfl fi L+l
CH? fi £30

STL3C
LM fi £82
STfi fi IRC

3LT
KftXl

STS
503
591 *x4: >f: •>:*+4*'<fr-'4:+4-'4 +4*4:4:4;+<f'+4:+*4'

502 4-
* Ajustement Adresse Début et L583

534 +
505

+ fiü := fiD + LPC9D+1526 EED3 ES £5 Ê7 RDJftDL
507 EEDS EB ES 23
50E EEDS 87 £5 67
599 EEDC BE E3 E6
513 EEBF 89 20
511 EEEi B7 E5 bb

LOS fi
ace a LPC
0T£ O£ 1n n fiD+l
LM fi fil'

£3SBC fl
STfi fl flC

5 - "'tJ + *
L - LPCLDft fi

SUE fi
CH
J.u EEE4 SS 85 07
51*4 1117 se E5 03
515 EEEA B7 E5 37
51E EEED SE Eu
517 EEF3 E2 M
312 EEF2 87 ES 86
513 EEF5 33

L+ 3 4 Lî=
LPC

STA A L+l
L3fi A L.

£2SEC A
STA t\
RTS

L-
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522
523

RZB#'
t-

524 * Réception Zone de ( ffi)) a ( AD ) + ( L )
525 *
525 *5WT

528 EEF5 4F
EEF7 B7 E5 01
EEFA CE E5 05 SB1
EEFD CE 05
EEFF BD EF DA

RZ CLR A
STA A523 CESSAIS

530 LDX £B1
CT1 LDA B £5
532 JSR SB+D * réception 81
533 *
534
535
52£

EF02 CE EE FA
EF05 BS E5 05
EF88 81 1Ê
EF0A 28 3A
EFBC BE E5 08
EFBF 28 35
EF11 BS E5 33
EF14 81 05
EF1E BD EF 3C RII
EF13 CE EF 89 RBSUIV LDX
EF1C BD EE 82
EF1F 7C £5 08
EF22 CE E5 0A RB2
EF25 CE 34
EF27 BD EF DA
EF2A 7F E5 32
EF2D B6 E5 SA
EF33 Si 31
EF32 26 17
EF34 BE E5 0B
EF37 B1 £5 33
EF3A 2E 0P

EF3C B6 £5 3C
EF3F B1 E5 08
EF42 26 07
EF44 35 £5 2D
EF47 81 82
EF49 27 38
Er 4B CE FF FF RÎ2
EF4E BD EE AE DEL3AUT JSR
EF5i 2B 2E
EF53 FE E5 56 SSUIS2 LDX

LDA B

£RE!+ DLDX
LDA A SYN
CHP A £11£

537 BNE RII
538 LDA A

3NE
sai

539 RI1
540 mLDA fi

CMP fi541 £5
542 JSR ENVAQH+Ü

£RB3+D
CALCLP+D

543
544 JSR
545 llfi // / + 1 senuence I I ISQ1 *548 LDX £B2
547 LDA B £4
548 R8+ DJSR * réception début B2
543 CLR LRCC
550 LDfi A

CMP ft
SDH

551 £1
552
553

8NE SI2
LBA A
CMP A

LPB2
5o4 _ PC
555 m. RI2
556 LDA A

CMP A
532

557 SQ1
558
559

8I Ri2
STX.DA A

Clip H560 £2
trcf BEC SSÜÎÊ2

£1FFFF
DELA Î+ D

W trf *

LDX VERIFIER SI SUFFISANT / / / /
baisser Passer es données
avant d envoyer NfiK

+
553 i » * • *564 Er'lvMAKBRA *565 AD

EF55 FE E5 33
EF53 BD F0 31
EF5C 0S
EF5D FF E5 68
EF6B 28

565 LPC
557
568

JSR RltDTS+D + réception DONNEES
DEX

569 STX AF
573 INK
571
572 *EF61 BD F0 10 JSR fUüC-T+Q

CMP S LRCC
* réception LRC

573 i.r64 El E5 Si
EF67 27 35574 ESC RETX
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LDX £$1111
BRfi DELSAUÏ
JSS R1MÜT+D
CMP fi £3

575 EF6S CE 11 U
576 EF6C 28 ES
577 EF6E BD FS 10 RETX
57S EF71 81 83
579 EF73 20 06
580 EF75 8S 00
581 EF77 20 02
5S2 EF79 BS FF
531 EF7B 07
584 EF7C 3E
585 EF7D CE EF 22
58£ EF80 32
587 EFS1 06
588 EF32 8D 18
589 EF84 BD EE D3
590 EFS7 20 90

* laisser passer ETX
* réception ETX

BRfi ESW2
ENVflCK LDfl fi £0

Bftfl ENW2
ENVNAK LDfi fi £$FF
ENVV2 TPR

PSH fl
£RB2+DLDX

PUL fi
TflP
BSR ENVASR
JSR ADJflDL+B
BRfi RBSUIV

591
592 EF89 CE E5 0E RB3
593 EF8C CS 01
594 EFBE BD EF Dft
595 EF91 CE EF 89
59E EF94 BE ES 0E
597 EF97 81 04
59B EF99 ED 01
599 EF9B 39

LDX £B3
LDfi B £1
J5R RB-i-D
LDX £RB3+D
LDfl fl EOT
CMP fi £4
BSR ENVflGR

* réception B3 ( SOT )

RTS
£00
ESI
502 *

* ENVoi Accuse de RéceptionS03
E04 *

Z=1 =) flCK et 0-)«ESSAIS£05 *
60S *

2=0 =) NfiK et contrô le NESSflIS a 4807 *
£08

ENVflSR TPfl£09 EF9C 07
£10 EF9D 35
611 EFBE FF E4 F5
£12 EFfil 06
613 EFA2 27 07
614 EFfl4 85 0F
615 EFftB 7C E5 01
£16 EFA9 20 03

PSH fi
STX SVX1
TflP
BEQ EfiK
LDfl fl £15
INC NESSflIS
BRfl STfiBO

4 NftK fisc i i

617
LDfl fl £86 * flCK fisc :618 EFflB 86 06

619 EFflB 5F
620 EFflE B7 E5 0F STflBB
621 EFB1 F7 E5 81
622 EFB4 B6 E5 K
623 EFB7 B7 E5 10
624 EFBfl CE E5 0F
625 EFBD CE 02
626 EFBF BD EE 16
627 EFC2 B6 E5 81
628 EFC5 81 04

EfiK
CLR B
STft fi flCKNAK
STfl B NESSfilS
LDfl fi SQ1
STfl fi S83

£B8KLDX
LDA B £2
JSR EB+D
LDfl fi NESSflIS
CMP fl £4

* émission bu-ffer ACK ou NfiK + sep

+ contre!er si moins de 4 essa.s



V. 119
Manuel technique

*
RBRSK7 12-S-S1 TSC ASSEMBLER PAGE ‘5

629 EFC7 27 BC
EFC9 32
EFCA 0E
EFCB 26 01
EFCD 39
EFCE 31
EFCF 31
EFD0 FE E4 F5
EFD3 6E 00
EFD5 SS 03
EFD7 7E F2 7B

BEQ ERR3
S30 PUL A
S31 TAP
S32 BNE INSAK
633 RTS * retour normal
634 INSAK INS
E35 INS * ajuster pointeur de P i l e *
E3S LBX SVX1

JHP 0, X
LDA A £3
JMP ERREUR

637 * retour d exception

* erreur — > retour638 ERR3
539
640
641
642 *
643 Réception de Bioc adresse { X > ions. I 8 )*
644 *
645
646 EFDA FF E4 F7

EFDD 37
EFDE 86 7E
EFEB B7 EB 62
EFE3 5F
EFE4 B6 ES 60
EFE7 84 01
EFE9 25 F8
EFEB CE 01 JE
EFEE BD EE AE
EFF1 5C
EFF2 Cl 14
EFF4 26 EE

RB STX SVX2
647 PSK B
646 LDA A £<01111110

STA A V1AT+DDRB649
650 ATTZRü CLR B

TB00 LDA A VIAT+IRB
AND A £1
BNE ATTZRO
LDX £310
JSR DELAI+D * environ 2.5 «s
INC B
CMP B £20
Bl TBZ0

* on est sur du zé ro i n i t i a: sur 50 ms
TB81 LDA A VIAT+ IRB

AND A £1
BEQ T821

* on a detecte le pseudo bit STOP
LDX SVX2
PUL B

651
652
653
654
655
656
657
658
659
660 EFF6 BE EB 60

EFF9 84 01
EFFB 27 F9

661
662
663
664 EFFD FE E4 F7

F000 33665
E5E
667 F001 GD 0D

F003 A7 00
F005 BB E5 02
F00S B7 E5 02
F08B 06
F00C 5A
F00D 26 F2
F03F 39

RNDTS 3SR R1N0T
STP A 0.X
ADD A LRCC
STA A LRCC

663
669
670
671 Î NX
672 BEC B

BNE «MOTSE73
674 RTS
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£77 — RMQT*
578 *
679 *
£88 Reception 380 bauds*
681 *
532
633 ** définition des constantes de délai
684

XSTOP EQU 20
ESU 53-3
EQU 26

XiAR EQU 141
X3AS ECU 22S

EQU 240-6

585 0014
8032586 X01
081A X02£87

588 808D
689 80E2
690 80Efl X3
631
632
693
594

'018 37 PSH 9
3TX SVX3

695 H1MCT
696 F3ii FF E4 F9
£37
598 F014 S6 E8 60 RCC

F017 34 81
FS19 27 F9
FB18 CE 00 14
F01E BD 4ft
F220 SE ES 58
F023 £4 01
F025 27 ED
F82? 86 81
F329 65 ES 58 fiTTSIR
FB2C 2E FB
F02E 01
F32F B5 EB 6C
F032 34 il
F334 Bfi CC
F03£ 67 ES 68
F033 CE 00 32
F03C SD 2C
F33E BE ES 5C
F041 34 11
F843 8R EE
F845 ET ES SC
F048 95 ES 50
fG4E 64 81
FS4D 25 C5
FZ4F CE 82 IA
F052 SD 15
F35.4 SD 13
F85£ 25 3C
F25E CS 08
F05A SD 12
F25C 75 E5 04

LDfl fl VIRT+ÏRB
AND fl £1
BEC RCC
LDX £XSTGP
BSR DELAIR
LDfl fl VIAT+1RB
AND fl £1

599
700 * recherche du stop
781
782
733
734
705 BEC RCC * PS0=1 instable re-chercher

* PB2= 1 STAELE
* toucte de

* détection du start

70£ LDfl fl £1
BIT S Vlflî+'RB

flTTSTR
707
703 BKE
789 CLRCA2 MDP

LDfl fl VlflT^PCR **
AND P. £<0821000!
ORft fl £<11301102 ** Cfl2 - CB2 niveau bas
STfl fl VIAT+PCR **
LDX £X01
BSR DELAIS * 01 = 24+3*XBi
LDfl A VIflT+PCR
m fl 2X00018001
OPA fi £X11101118 ** Cfi2 + CB2 niveau haut
STfl fl VIAT+PCS
LDA fl VlflT+ iSB
AND fl £1
BNE RCC

710
711
712
713
714
715
71E
717
7*oj n

7:3
722
721
722
722
724

+ START INSTABLE RE.SYNCHRO
LDX £X32
BSR DELAIS
BSR 81BIT
tCS RCC
LDP. h £S
BSR R1SIT
RCR CRtCu

* T22 = 3b + S*X82
* pour confirmer ie start
* perte dy start RE-SYNCHRO

725
72S
{ JL.1
728 3ITSÜ I
729

)
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DEC B
BÆ BITSUI

730 F05F 5A
731 F060 26 F8
732
733 F062 FE £4 F9
734 F065 K £5 04
735 F0ES 33
736 F069 39

LDX 5VX3
IDA A CRECU
PUL B

* T4 = 20RTS
737

DELAIS DEX738 F06A 89
739 F06B 26 FD
740 F06D 39

BNE DELAIR
RTS

741
742 *
743 ÿ*

*** RECEPTION 1 BIT744
745 **
746 *
747 F06E CE 80 SD R1BIT LDX CXlflR

BSR OELAIR
LDA A VIAT+PCR *
EOR A «00100080 *
STA A VIAT+PCR *
LDA A VIAT+ IRB

748 F071 BD F7
749 F073 BE E8 6C
750 F07E 88 20
751 F078 B7 ES 6C
752 F07B BS E8 60
753 F07E 46
754 F07F CE 00 E2
755 F082 8D ES
756 F084 39

INVERSION
DE

C B 2

RÜR A
CX3AR
DELAIR

LDX
BSR
RTS
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759 GK7760 *
761 * Gestion cassette
762 *
763
764 * S/P DE DELAI SUIVANT (B)
765
766 F085 5A
767 F08E 01
768 F0B7 26 FC
769 F0S9 39

DELAY DEC B
NOP
BNE DELAY * DELA1=8< B ) +16 MIC.BEC
RTS

770
771 * S/P D'ECRITURE 1 BIT=0 OU 1 SUIVANT < A)

ECRBIT PSH B
ECRBI1 CLR B

772 F08A 37
773 F08B 5F
774 F0BC F7 EB 60
775 F08F CG 16
776 F091 SD F2
777 F093 CG 60
77B FB95 F7 EB 60
779 F098 CG 16
780 F09A 80 E9
781 F09C CE 20
782 F09E F7 ES 60
783 F0A1 CG 20
784 F0A3 BD E0
785 F0A5 4D
786 F0A6 26 06
787 F0A8 CE 4D
788 F0AA 8D D9
789 F0AC 33
790 F0AD 39
791 F0AE 2B FC
792 F0B0 86 FF
793 F0B2 20 D7

STA B VIAT+QRB * NIVEAU "0"
LDA B £22
BSR DELAY * DELAI 192 MIC.SEC
LDA B £$60
STA B VIAT+QRB * NIVEAU “1“
LDA B £22
BSR DELAY * DELAI 192 MIC.SEC
LDA B £$20
STA B VIAT+QRB * NIVEAU "1/2“
LDA B £32
BSR DELAY * DELAI 270 MIC.SEC
TST A
BNE PAZERO * CAS DU BIT "1"
LDA B £$4D
BSR DELAY

SQRBIT PUL B
RTS

PAZERO BMI SQRBIT * FIN DU BIT “1“
* COMPLETER LE BIT "1"LDA A £$FF

BRA ECRB ï l
794
795 * S/ P D’ECRITURE DE i MOT =(A >

ECRMÛT LDA B £8
ENCORE PSH A

AND A £1

796 F0B4 CE 08
797 F0B6 36
798 F0B7 64 01
799 F0B9 8D CF
800 F0BB 32
801 F0BC 44
802 F0BD 5A
803 FBBE 26 F6
804 F0C0 33

+ ISOLER LE BIT DU BAS
ECRBIT * L’ECRIRE SUR LA CASSETTEBSR

PUL A
LSR A
DEC B
BNE ENCORE
RTS

805
80S * S/P DE LECTURE 1 BIT.» OU 1 VERS <C)

LIRBIT PSH A
PSH B
LDA B £$80

807 F0CI 36
888 F0C2 37
809 F0C3 CS 80
810 F0C5 5A
811 F0C6 2B 29

OUTTIM DEC B
BMI LBX
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812 F0CB B6 E8 EB
F0CB Bft ES 60
F0CE Bft E8 £0
F0D1 84 80
F0D3 26 F0
FBD5 CE 50
F0D7 8D fiC
F0D9 CE 10
F0DB BG ES £0
F0DE 64 60
F0E0 27 0ft
F0E2 5fl
F0E3 26 F6
F0E5 CG 20
F0E7 6D 9C
F0E9 0C
F0Eft 20 05
F0EC CG 30
F0EE 8D 95
F8F8 0D
F0F1 33
F0F2 32
F0F3 39

TÎK2 LDfl fi VIAT+IRB
ORfl fl VIAT+IRB
ORfl fl VîflT+IRB
AND fl «80
BNE OUTTIM
LM B «50
BSR DELAY
LM B «10
LM fl VIAT+IRB
AND A «60
BEQ LULEUN

813
814
815
816
817 PARTIE DU DELAI 780 MIC.SEC
818
819 * FENETRE DE 300 MIC SEC
820 7EST1
821
822
823 DEC B
824 TEST1BNE
825 LDfl B «20

BSR DELAY826
827 CLC * SORTIE POUR LE ZERO
828 BRA LBX

LULEUN LM B £430
BSR DELAY

829 * DELAI APRES LE UN
* 210 MIC SEC
* SORTIE POUR LE UN

830
831 SEC
832 LBX PUL B
833 PUL A
834 RTS
835
836 * S/P DE LECTURE 1 MOT =(A) = M0T1

LIRMOT LDA B £8
CLR A

T3UJ0U BSR LIRBIT *
BPL TIH3

837 F0F4 CG 08
F0FG 4F
F0F7 BD CB
F0F9 2A 05
F0FB 31
F0FC 31
F0FD 7E Fi 81
F100 4G
F101 5A
Fl02 2G F3
F104 4D
F105 39

836
839
840
841 INB
842 INS
843 JMP CQMLR+D
844 TÏM3 ROR A
845 DEC B
64G BNE TOUJOLI » COMPTAGE 1 A S
847 TST A
848 RTS
849
850 * S/P DE CHEK-SUM

CSQfflE TAB851 F10G IG
F107 FB ES GA
F18A F7 E5 GA
F10D 39

852 ADD B CSUM
STA B CSUM

* COMPLETER
* CSUM PAR (ft>853

854 RTS
855
856 F10E 86 7F

Fl10 B7 ES 62
Fl13 39

INIPR LDA A «7F
STA A VIAT+DDRB

INÎT DES BITS DE GESTION K7
E57
858 RTS
859
860
861 X:

862 * MODULE D'ECRITURE K7
863
864

EZK BSR INIPR865 Fl14 BD F8
»
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866 FtlE CE 13 BS CQMETR
857 FUS FF E5 SB BAL3
S5S F11C 4F
859 Fl10 BD F0 8A
870 F12Z FE E5 6B
871 Fl23 09
872 F124 26 F3
873 Fl26 86 31
874 F128 BD F0 Bfi
875 F12B 7F E5 GA
375 F12E CE E5 54
377 F131 FF E4 F5 ECEK7
878 Fl34 A6 08
879 F136 BD Fl 06
880 F139 BD F0 B4
SSi F13C FE E4 F5
382 F13F 08
853 F140 SC E5 SA
884 Fl43 25 EC
885 F145 FE ES 66
886 Fl48 AS 00
887 F14A BD Fl 06
888 F14D BD F3 B4
889 F150 BC E5 68
890 F153 27 33
891 F155 08
892 F156 20 F0

LDX £5000
STX COMPTA * 3" DE BALISES (DES ZEROS)
CLR A
JSR ECRBIT+D
LDX COMPTA
DEX
BNE BAL3
IDA A £1
JSR ECRBIT+D
CLR CSUM
LDX £ETIQ
STX SVX1
LDA A 0iX
JSR CSOMKE+D
JSR ECRMOT+D
LDX SVX1

* LE “1“ TOUT SEUL

INX
CPX £ETIB+6
BNE ECEK7
LDX ADRESD * EXTRAIRE 1 MOT EN RAM
LDA A 0,X
JSR CSOMME+D * COMPLETER "CS"
JSR ECRMOT+D * ECRIRE LE MOT SUR U K7
CPX ADRESF * TESTER LA FIN
8EQ ECRICS

UNMOT

* PROGRESSER L’ADRESSE MOTINX
BRR UNMOT

393 FlSS B6 ES 5A ECRICS LDA R CSUM
894 F15B BD F0 B4
895 F15E 7D E4 19
896 F161 26 14
897 F163 8D 13
898 Fl55 CE F2 6F
899 F168 BD FF F2
900 F15E BE E5 64
901 FlSE BD FF EC
902 F171 BS E5 65
903 F174 BD FF EC
904 F177 39

* ECRIRE LE CS EN FIN
JSR ECRMOT+D
TST MFLG
BNE EZXRT
BSR SIGNAL
LDX £MECR+3
JSR CHAIN + ECRITURE TERMINE
LDA A ETIQ

JSR OUTCH * IM?.L’ETIQUETTE
LDA A ETIQ+1
JSR OUTCH

EZKRT RTS
985
906 * envoi du «essaie fin
907 *
908 F178 CE F2 67 SIGNAL LDX £HFI!W)

JMP CHAIN + oui fait RTS909 F17B 7E FF F2
S1Z
91!
912 *
913 * MODULE OE LECTURE K7
914 );

315 4:

915 F17E BD Fl 0E LZK JSR INIPR+D
CGMLR LDA A £50

STS A COMPTA
317 F181 SE 32
913 Fl63 97 E5 6B
919 F185 BD F0 F4 ZERMOT JSR LIRMOT+D * ATTENTE DE 50 MOTS j
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920 Fl89 26 F6
F18B 7A £5 SB
F18E 26 F6
F190 86 07 >.
F192 8B FF EC
F195 86 32
F197 B7 E5 6B
F19A BD F0 F4
F19D 26 F6
Fl9F 7fl E5 SB
FiA2 26 F6
FlA4 BD F8 Cl
F1A7 2B D8
F1A9 24 F9
FlAB BD F® F4
F1AE 26 05
F1B0 86 05
F1B2 7E F2 7B
F1B5 B7 E5 6D
F1B8 BD F8 F4
F1BB B7 E5 SE
F1BE BB E5 6D
F1C1 B7 £5 6A
F1C4 FE E5 64
F1C7 8C 30 30
FlCA 27 85
F1CC BC E5 6D
FlCF 26 B0
F1D1 CE E5 66
F1D4 FF E4 F5
F1D7 BD F0 F4
F1DA FE E4 F5
FIDO A7 00
F1DF BD Fl 06
F1E2 08
F1E3 SC E5 6A
F1E6 26 EC
F1E8 FE E5 66
FlEB BD F0 F4
FIEE A7 00
F1F8 BD Fl 06
F1F3 BC E5 68
F1F6 27 03
F1F8 08
F1F9 20 F0
FiFB BD FB F4
F1FE B1 ES 6A
F201 27 0E
F203 CE F2 75
F206 BD FF F2
F209 CE F2 5B
F20C BD FF F2
F20F 20 0E
F211 7D E4 19

BNE COUR * SUPPOSES DANS LES BALISES
COMPTA
ZERMOT

921 DEC
922 BNE
923 IDA A £7
924 JSR OUTCH
925 COMLR1 LDA R

STA A
ZERH01 JSR

£50
326 COMPTA

LIRMOT+D
CÛHLR1
COMPTA
ZERMOl
LIRBIT+D * ATTENTE DU “1" TOUT SEUL
CÜMLR
ATTEN1
LIRMOT+D * LIRE ETIQUETTE

927
928 BNE
329 DEC
930 BNE
931 ATTEN1 JSR
332 BMI
933 BCC
934 JSR
935 ETQL1BNE
936 £5LDA A
937 JMP ERREUR+D

ETIQLU
LIRMOT+D
ETIQLIM
ETIQLU

338 ETQL1 STA A
333 JSR
940 STA A

ADD A
STA A

341
942 CSUM
943 ETIS * TEST DE CONFORMITELDX
944 CPX £*3030
945 BEQ INFO
946 ETIQLU * ETIQUETTES

CÜMLR
£ADRESD

CPX
947 B!£
948 INFO LDX

INFOSX STX949 SVX1
350 JSR LIRMOT+D
351 LDX SVX1
952 STA A 0. X
953 JSR CSQMME+D
954 INX
355 CPX £ADRESD+4

INFOSX
ADRESD
LIRMOT+D * LIRE UN MOT

* LE GARER
CSOHME+D * COMPLETER LE "CS“
ADRESF + TEST TERMINE
LIRCS

956 BNE
957 LDX
958 LIR1MO JSR

STA A959 X
960 JSR
96i CPX
962 BEQ
963 INX
964 LIR1MÜ

LIRMOT+D * LIRE "CS"
* comparer au checksuM recalcule

BSA
965 LIRCS JSR

CMP A966 CSÜM
367 EONNLEC

£MLEC
CHAIN
£MANDR+D
CHAIN

BEQ
368 LDX
963 JSR
970 LDX
971 JSR
972 8RA LZKS
973 BONNLEC TST MFLG
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974 F214 26 15
975 F21E BD Fl 78

BNE LZKRT
JSR SIGNAL+D * envoi BIP + «ess fin
LDX CMLEC+D
JSR CHAIN * IUP."TERMIÆ"
LDA A ETIQLU
JSR GUTCH * IMP.L’ETIQUETTE
LDA A ETIQLIM
JMP OUTCH * QUI FAIT LE RTS

976 F219 CE F2 75
977 F21C BD FF F2
978 F21F B6 E5 6D LZKS
979 F222 BD FF EC
980 F22S B6 E5 6E
981 F228 7E FF EC
982 F22B 39 LZKRT RTS
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MSGS985 *—
38E *
987 * MESSAGES
388 *
989 F22C 8fl 0D
990 F22E 4C
991 F235 04
992 F236 8A 0D
993 F238 44
994 F23E 04
995 F23F 0fl 0D
99S F241 4S
997 F247 04
998 F248 0A 0D
999 F24A 45
1000 F250 04
1001 F251 8A 0D
1002 F253 45
1003 F25A 04
1004 F25B 07
1005 F25C 41
1008 F265 07
1007 F2SG 04
1008 F2E7 0fl 0D
1009 F2£9 07
1010 F26fi 46
1011 F2GE 04
1012 F25F £5
1013 F274 04
1014 F275 6C
1015 F27A 04

*0A0D
/LERT ? /

FDBMLERT
FCC
FCB 4

MAS FDB Î0A0O
/DEB ?*/FCC

FCB 4
MAF FDB $0A0D

/FIN ? /FCC
FCB 4

fCTIfi FDB $8A0D
/ETI ? /FCC

FCB 4
MERRU FDB J0A8B

/Erreur /FCC
FCB 4

MANOR FCB 7
/ANORMALE /FCC

FCB 7
FCB 4

MF!N FDB $0A0D
FCB 7
FCC /Fin /
FCB 4

MECR FCC /ecr. /
FCB 4

MlEC FCC /lec. /
FCB 4

1016 *
1017 * envoi du message d erreur
1018 *
1019 F27B 36
1020 F27C CE F2 51
1821 F27F BD FF F2
1022 F282 32
1023 F2B3 87 E5 11
1024 F286 8B 30
1025 F288 BD FF EC
1826 F28B B£ E4 FF
1027 F28E 7D E4 15
1828 F291 26 03
1029 F293 7E FF ES
1030 F296 7F E4 15 ERRS
1031 F299 7F £4 14
1032 F29C FE E4 FB
1033 F29F 86 0D
1034 F2A1 39

ERREUR PSH A
LDX CMERRU+D
JSR CHAIN
PUL A
STA A ERRB
ADD A £’0
JSR OUTCH
LDS S7ACK
TST EFLRG
BNE ERRS
JMP MONIT
CLR EFLAG
CLR BFLAG
LDX SVX5
LDA A £$D

RETOUR BASICRTS
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1837 KBftS
1038 *
1039 * interface BASIC --) loeiciel cassette
1048 *
1041 f308
1842 F300 7E F3 51
1043 F303 7E F3 A8
1344 F30& 7E F3 2E

ORG *F300 POUR BASIC REPROM
JMP PDTAPE
JMP RDTAPE
JMP LPTAPE

1045 *
* SAUVEGARDE PROGRAMME BASIC'1246

1047 *
1048 F3B9 BF E4 FF SPTAPE
1049 F38C BD EC D5
1053 F30F A6 01
1351 F311 B7 E5 66
1352 F314 AS 02
1353 F316 B7 E5 &7
1054 F319 A6 03
1055 F31B 87 E5 £8
1056 F31E AB 04
1057 F328 B7 E5 69
1358 F323 FF E4 FD
1359 F326 BD K G8
1863 F329 BD Fl 14
1061 F32C 22 IC

STS SÏACK
JSR INBRS
LDA A l.X
STA A AD
LDA A 2> X
STA A AD+1
LDA A 3> X
STA A AF
LDA A 4.X
STA A AF+1
STX SVX5
JSR DETIQ
JSR EZK
BRA RETB2

ADRESSE DEBUT

ADRESSE FIN

ETIQUETTE
ECRIRE PROGRAMME
RETOUR BASIC

1062 4:

1063 * CHARGEMENT PROGRAMME BASIC
1064 4:

1065 F32E BF E4 FF LPTAPE STS STACK
1066 F331 BD EC D5
1067 F334 FF E4 FD
1068 F337 ED EC 68
1069 F33A BD Fl 7E
1070 F33D FE E4 FD
.071 F343 86 E5 68
1072 F343 A7 33
1073 F345 K E5 69
1374 F348 A7 04
1075 F34A 7F E4 15 RETB2 CLR EFLAG
1076 F34D FE £4 FD
<077 F350 39

JSR 1NBAS
STX SVX5
JSR DETIQ
JSR LZK
LDX SVX5
LDA A AF
STA A 3.X
LDA A AF+1
STA A 4.X

ETIQUETTE
LIRE PROGRAMME

;

ADRESSE FIN

LDX SVX5
RTS RETOUR BASIC

1078 *
1079 * ECRITURE DONNEES BASIC
1080 *
1081 F351 3F £4 FF PDTAPE STS STACK

STX SVX5
JSR IMBAS
CMP A £$A
SES RETB2
TST BFLAG
BNE PDTî
LDX £BUF
STX PTBUF

1082 F354 FF E4 FD
1083 F357 BD EC D5
1384 F35A 81 0A
1285 F35C 27 EC
1086 F35E 7D E4 14
1087 F361 26 09
1083 F363 CE E5 14
1083 F3S6 FF E5 12
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18% F363 73 E4 14
F3SC FE E5 12
F36F ft7 Kl
F371 08
F372 80 E5 64
F375 27 09
F377 81 0D
F379 27 05
F37B FF E5 12
F37E 20 CA

CÜM BFLAG
LOX PTBUF
STA A B.X

1031 PDT1
1032
1093 INX
1034 CPX £ENDBF

BEQ PDT2
CMP A £$D
BEQ PDT2
SIX PTBUF
8RA RETB2

1095
1036
1837
1838
1099 RETB3
1100 F380 09 PDT2 DEX
1181 F381 FF E5 68

F3B4 CE 30 38
F3S7 FF E5 64
F3BA CE E5 14
F38D FF E5 66
F390 73 E4 19
F393 36
F394 BD Fl 14
F397 32
F39S 7F E4 19
F39B 7F £4 14
F33E 20 DE

STX AF
LOX £$3030
STX ETÎfi
LDX £BUF
STX AD
COM WU3

1102
1103
1184
1105
1106
1187 PSH A
1188 JSR EZK
1103 PUL A
1110 CLR fFLG

CLR BFLAG
BRA RETB3

1111
1112
1113 *
1114 * LECTURE DONNEES 8A5IC
1115 *

F3A0 BF E4 FF
F3A3 FF E4 FD
F3A6 BD EC D5
F3A9 70 E4 14
F3AC 26 18
F3AE CE 30 30
F3B1 FF E5 64
F3B4 CE E5 14
F3B7 FF E5 12
F3BA 73 E4 19
F3BD BD Fl TE
F3C0 7F E4 19
F3C3 73 E4 14
F3C6 FE E5 12
F3C3 A6 08
F3CB 08
F3CC BC £5 64
F3CF 27 09
F3D1 81 0D
F3D3 27 85
FID5 FF E5 12
F3D8 28 A4
F3DA 7F E4 14
F3DD 20 9F

1116 RDTAPE STS STACK
1117 STX SVX5
1118 JSR INBAS
1119 TST BFLAG

BNE RDT1
LDX £$3030

1120
1121
1122
1123

STX ETIQ
LDX £BUF

1124 STX PTBUF
1125 COM MFLG
1126 JSR LZK
1127 MFLGCLR
1128 COM BFLAG
1129 RDT1 PTBUFLDX
1130 LDA A 0, X
1131 INX
1132 CPX £ENDBF

BEQ RDT2
CMP A £$D
BEQ RDT2
STX PTBUF

1133
1134
11.35
1136
1137 RETB3BRA
1138 RBT2 CLR BFLAG

RETB31139 BRA
1140 END

NO ERROR(S) DETECTED
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SYMBOL TABLE:

ACKNAK E50F AD
£568 AQK

ATTZRÜ EFE3 B1
BAL EE21 BAL3 FUS BfLftG E414 BITSUI F05A
BUF £514 CALCLP EEB2 CHAIN FFF2 CLRCA2 F02E
COMLR F181 COMLRi F135 COMPTA E56B CÜ X EEC1
CRU FFF5 CSOHME F186 CSUM E56A 0

E566 ADJAOL EED3 ADRESD E566 ADRESF £568
ED61 ATTAQR EDE5 ATTEN1 F1A4 ATTSTS F829
E585 B2

AF
E50A B3 E50E BAK E58F

BÜNNLE F211
COfETR Fl16
CRECU E504

0000 DAD EC4E
DAF EC5B DDRB 0002 DEBC EE51 DELAI EEAE DELAIR F06A
DELAY F0B5 DELSAti EF4E DETIQ EC6S DETIQX ECSS E1M0T EE47
EAK EFAB EB EE1S EB1 ED7C EB2 EDA7 EB3 EDD1
EBSUIV ED8A ECEK7 F131 ECRBIl F88B ECRBIT F08A ECRICS F15S
ECRMDT F0B4 EFLAG £415 EM1P EE85 EMBIT EE6F EMEZRO EES2
EMIS1 EE76 EMOTS EE35 ENCORE F086 ENDBF E564 ENS £508
ENVACK EF75 ENVAOR EF9C ENVNAK EF79 ENVV2 EF7B EOT E50E
ERR3 EFD5 ERRB E511 ERREUR F27B ERRS F296 ETÎQ £564
ETIQLÜ E56D ETSL1 F1B5 EZ ED4D EZK Fl14 EZKRT F177
INAD FD57 INBAS ECD5 INCH FFEF INFO F1D1 INFOSX F1D4
INIPR F10E INSAK EFCE INSAKR EE10 Î RB 0000 KKON EC0F
L E506 L8X F0F1 LIRiMO F1EB LIRBIT F0C1 LIRCS F1FB
LIRMOT F0F4 LPB2 E50B LPC E503 LPTAPE F32E LRCC E502
LULEUN F8EC LZK F17E LZKRT F22B LZKS F21F MAD F236
MAF F23F MANQR F25B MAX! EECD MECR F26F MERRU F251
METIS F248 MFIN F267 NFLG £419 MLEC F275 MLERT F22C
MON EC4B MQNIT FEE NESSAI E501 NPER 0006 ORB 0800
ORBRAM E4F5 ORGROM EC00 QUTCH FFC OUTTIM F0C5 PAZERG F0AE
PCR 000C PDATA FF2 PDT1 F36C PDT2 F380 PDTAPE F351
PTBUF E512 R1BIT F06E RI MOT F010 RB FDA RB1 EEFA
RB2 F22 RB3 FB9 RBSUIV EF19 RCC F014 RCLF FFS
RDM1 ED34 RDM2 ED48 RDMGD ED18 RDT1 F3C6 RDT2 F3DA
RDTAPE F3A0 RETB ECCE RETB1 ED04 RETB2 F34A RET83 F37E
RETX FSE RII F16 RI 2 EF4B RMOTS F021 RNAK EE03
RPMOD ECAC RSUIB2 F53 RZ EF6 SDMI ECF2 SDM2 ED06
SDMOD ECDC SHIFTC EEA3 SIGNAL F17B SDH E50A SORBIT F8AC
SPMOD EC8B 5PTAPE F309 SOI E508 S02 E50C S03 E510
STABQ EFAE STACK E4FF STLPC EECF STX E50D SVX1 E4F5
SVX2 E4F7 SVX3 E4F9 SVX4 E4FB SVX5 E4FD SYN E505
TB00 EFE4 TB01 FFE TEST! F0DB TIM2 F0CS TIM3 FI00
TOUJOU F0F7 UNMOT F14B VIAT ESE0 VOIRE EC33 VDIRL EC42
VOIRR EC28 X01 0032 X02 001A X0B 0018 X0H 001C
X1AR 0080 X1E 0171 X3 00EA X3AR 00E2 XSTO? 0014
ZERMQ1 F19A ZERMQT F186
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I - INTRODUCTION :

Le micro-ordinateur GOUPIL permet de transmettre de l'information
par réseau commuté.

Deux utilisateurs {GA et GB) peuvent dialoguer en posant
leurscombinés dans les oreillettes de leurs appareils.

n aRESEAU
TELEPHONIOUE
DES P.T.T.

GA GB

Pour permettre la communication, un ensemble d'outils logiciels
est mis â la disposition de l 'utilisateur. Ces outils sont axés autour
d'une procédure de communication classique : le BSC (Binary Synchronous
Communication) défini par IBM.

La suite de ce document présente les principes du logiciel de
communication et de la méthode d'utilisation.

SUT
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II - LE COUPLEUR ACOUSTIQUE

Le principe du coupleur acoustique du GOUPIL repose
sur une modulation " temporelle" (qui n ' est ni de la modulation de
fréquence, ni de la modulation d ' amplitude auxquelles font référence
les AVIS CCITT) .

Ce principe utilise une seule fréquence ( 2000 Hz) :

La fréquence présente représente un 0.
La fréquence absente représente un 1.

Par ailleurs, un signal d' interruption "BREAK" a été prévu
en voie de retour . Il utilise une fréquence différente ( 1180 hz ) et permet
d ' arrêter l ' émission ou la réception du correspondant.

Le découpage dans le temps et la reconnaissance de ces trois
signaux ( 0, 1 et BREAK ) sont réalisés par programme. Ce programme étant
inclus dans le logiciel de communication.

Ces émissions étant dans la bande passante de la parole,
aucune perturbation n' intervient sur le réseau.

III - LE LOGICIEL DE TRANSMISSION

Le protocole de transmission développé sur le micro-ordinateur
GOUPIL a pour but d ' assurer des échanges corrects entre un émetteur et
un récepteur.

Il doit résoudre toutes les situations anormales afin de
rendre compréhensible au récepteur l ' information binaire transmise par
1 ' émetteur.

Une liaison établie à l ' aide de deux GOUPILS au travers du
réseau commuté est une liaison POINT A POINT.

Les fonctions d ' un protocole pour une liaison POINT A POINT
sont :

l)i'effectuer le transfert des informations utiles de E vers R

protéger contre les erreurs de transmission

3) d ' assurer les reprises en cas d ' anomalies, en ajoutant des
informations de service.

2) de

SMT
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III-l) Transfert de l ' information utile

Pour permettre la transmission et assurer au récepteur la
compréhension de l ' information utile, la fonction de transfert de
l ' information utile nécessite :

- la structuration de cette information utile.
- l ' encadrement par des délimiteurs pour marquer le début et

la fin d ' un bloc et pour indiquer la nature de l ' information.
- l ' identification des blocs.

111-1/1) Structurât!on_de_V information
L 'unité de transmission est l ' octetet c 'est une suite de

bits qui est transmise. Le coupleur acoustique utilise une transmission
en série asynchrone où chaque octet possède son start ( signal
permettant au récepteur de se synchroniser ) afin d' être restitué correcte-
ment par le récepteur.
111-1/2) Ençadrement _ cT un_bloc

Pour reconna î tre le début et la fin de chaque bloc on utilise
des séquences spécifiques.

Le début de chaque bloc est précédé par des bits de synchroni -
sation.

Viennent ensuite les caractères de commandes

SOH - Start of heading : début d'en-tête
Le numéro de chronologie : cette numérotation permet de

contrôler la chronologie des échanges
et de détecter les erreurs ou les
pertes de messages.

La longueur du texte : longueur du texte transmis (nombre d ' oc-
STX -(Start of text) : début du texte têts )

Puis les caractères définissant la fin du bloc :

ETX - (End of text ) : fin du texte
LRC Longitudinal Redundancy :I1 s ' a g i t d ' information permettant

de détecter les erreurs de trans-
mission. On a opté dans le protocole
pour un contrôle de parité.

CHECK

NUMERO DE
CHRONOLOGIE

LONGUEUR DU
TEXTESYN SOH ETX LRCSTX TEXTE

III-1/3) Identification des blocs

Cette identification est réalisée de deux manières différentes :
1) Dans les blocs d ' informations utiles par le numéro de

chronologie.
2) Dans les blocs de commande par le contenu du bloc. SUT
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111-2) Protection contre les erreurs de transmission

Pour chaque bloc de données on ajoute à
chaque colonne d ' éléments binaires, un élément binaire suppl émentaire
appel é LRC ( longitudinal redundancy check ). Cet élément prend la valeur
binaire 0 ou 1 pour que le nombre total des 1 de chaque colonne soit impair.
Exemple :

Caractère 1
Caractère 2
Caractère 3
Caractère 4
Caractère 5

0 11 0 0 1 1 1
1 1 1 0 0 0 0 0
1 0 0 1 0 1 1 1
1 0 0 0 0 0 0 0
0 1 1 0 0 1 0 0

0 0 0 0 1 0 1 1

LRC

III-2/1) Détection_ des _ erreurs
a ) A l ' émission le protocole génère le LRC à chaque caractère

A la fin de chaque bloc transmisse LRC total est envoyé vers le
correspondant.

b) A la réception, le protocole génère également le LRC . A la
fin de chaque bloc il compare le LRC généré en réception et celui généré
à l ' émission et transmis en fin de bloc d ' informations utiles :

- s 'i l y a égalité un ACK ( transmission correcte) est envoyé
- s ’ i l n 'y a pas égalité i l y a eu une erreur dans la

( transmission incorrecte) esttransmission et un NAK
envoyé vers remetteur.

III-3 ) Reprises en cas d ' anomalies
A la réception d ' u n NAK l e protocole reprend la transmission

du bloc défectueux ou perdu ( voir schéma Annexe 1) .
La retransmission d ' u n bloc peut être reprise 4 fois au

maximum. Si la r^ceotion du bloc est toujours incorrecte, un messaae est
envoyé à l'utilisateur et un “break '' est généré sur la ligne.

Sf-fT
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IV - DIFFERENTES PHASES DU LOGICIEL DE TRANSMISSION ( voir schéma annexe 1)

La mise en oeuvre de la procédure de communication se fait
en quatre phases :

a ) Etablissement de la liaison
b) Transfert des données
c) Reprises éventuelles en cas d' anomalies
e ) Libération de la communication

IV-1) Phase 1 : établissement de la liaison

Après l ' établissement de la liaison téléphonique par les
deux usagers et la fixation verbale du statut de chacun des GOUPILS
( MAITRE - ESCLAVE) l ' initiative de la transmission est attribuée au MAITRE.

Le maitre émet le message d ' établissement de communication,
en fait sous forme du bloc suivant :

ENQC0DE F0NCTI0N L0NGSYN

Ce bloc est appel é bloc de commande et est généré par le
protocole sans intervention de l 'utilisateur ; i l a pour but d ' établir
la communication et de transmettre des informations de service.

code fonction : 1 envoi d ' un programme BASIC
2 envoi d’ une zone mémoire.

long. : Nombre d ' octets à transmettre.
ENQ : demande de communication.
Une fois ce message transmis, le GOUPIL Maitre attend une

réponse l ' autorisant ou non à continuer le traitement ( Voir structure
message d ' accusé de réception-Annexe 2-).
IV- 2 ) Phase 2 : transmission des données utiles

L ' accusé de réception positif autorisant le GOUPIL Maitre
à continuer la transmission étant arrivé, les blocs d ' informations utiles
sont transmis s équentiellement.

A chaque bloc transmis le GOUPIL Maitre attend un accusé de
réception positif (ACK) pour continuer sa transmission.

Si un accusé de réception négatif ( NA K) arrive pour le
bloc précédemment transmis on réemet ce bloc.

IV-3) Phase 3 : Libération de la communication

Elle est à l ' initiative du GOUPIL Maitre qui envoi le bloc
de commande suivant :

E0T E0T : end of transmission
fin de transmission

SYN

IV-4) Phase 4 : Reprise en cas d' anomalie
Elle gère : - la perte de bloc

- incohérence entre leLRC et le texte transmis.
SMT
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V - COMMANDES POUR L ' UTILISATEUR AU NIVEAU MONITEUR

Pour transf érer des informations sous moniteur par coupleur
acoustique il faut util iser la commande :

K
Après avoir échangé avec votre correspondant au tél éphone :
1) le rôle de chacun des GOUPILS ( Emetteur ou Récepteur )
2 ) le type d ' informations ( programme ou données ) et l ' emplace-

ment de la mémoire où i l faut le stocker

chacun place son combiné dans les oreil lettes et répond aux questions
suivantes :

S = T pour transmettre
= R pour recevoirLERT ? X

2 cas se présentent :
1 ) l§_ré2onse _est_ î :

Il faut répondre aux deux questions

DEBUT ? XXXX
FIN ? XXXX

2) I§ _ClB9Dse_est_ R :

Il faut répondre à la question
DEBUT ? XXXX

Après avoir ré pondu â ces questions , le protocole gère
les échanges .

Si la transmission totale est correcte le message suivant
apparait sur les deux écrans :

TRANSMISSION CORRECTE

Si la transmission totale est incorrecte le message suivant
apparait sur les deux . écrans :

TRANSMISSI0N INCORRECTE
( Il faut reprendre la procédure )

sm*
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Annexe 1 : Diagramme d ' une liaison

RécepteurEmetteur

Initialisation

ENQ
A

ACKNAK

$ >message AiKNAK
même

sui vant

si f in

EOT
A

ACK •NAK

FIN

Annexe 2 : Message d ' accusé de réception

ACK accusé de réception positif ( ACKNOWLEDGE)
Ce message indique que le bloc précédemment reçu était correct

N° CHRONOLOGIE ACKSYN

NACK accus é de réception négatif ( NEGATIVE ACKNOWLEDGE)

Ce message indique que le bloc précédemment reçu était incorrect

NAKN° CHRONOLOGIESYN

strr
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- VII

- FICHES TECHNIQUES DES PRINCIPAUX COMPOSANTS DE GOUPIL -

1) Nomenc la tu re des composan t s
2 ) F iches techn iques de que lques pr inc ipaux composan t s

P 1
p 15

- 6551 SYNERTEC
- 6522 SYNERTEC
- 8279 INTEL
- 2708 INTEL
- 2114 INTEL
- 4116 MOSTEK
- 2716 NS

ACIA
VIA
encodeur de c lav ie r
EPROML S I
RAM
RAM
EPROM

- 74 LS 138
- 74 LS 139
- 74 LS 367
- 74 LS 244
- 74 LS 273

TTL
3Standards

- 6845 Cont rôleur de CRT
Cont rôleur de CRT
ACIA
Microprocesseur

- 96364
- 6850
- 6808

L S I

Pour l e s au t res composan t s, se repor te r aux TTL da ta books.

S M T
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Qi
Z3
d
CD

<
c+
CD
O

ix>
Z5
•J*_oc
CD

NOMENCLATURE GOUPIL : PRESENTATION GENERALE

Haut parleur (1)CPU (1) Connectique
Cordon V24 (1)
Cordon clavier + connecteur(2)
Cordon liaison // (1)
Câble secteur (I)
Connecteurs Molex

Carte
Carte E/S
Carte BUS

(O
O)

Serre-Câbles (5)
Carte MODEM-K7 ( 1)
Carte MEMOIRE (1) Documentation(2)

Pop visserie
ventilateur (1)

(4)

Boite(1) Prises

Rack(I)
Alimentation
Moniteur vidéo O)(op,)
Clavier (1)

Entrée Secteur (1)
(1)

Prise canon v24(1)
Prise DIN (2)
Prise vidéo UHF (1)

Oreillettes^option)
Grilles
Coupelles
pastille micro-
phonique(I)
Haut parleur (1).
Boite-câble connexion

Boutons

Interrupteur (1)
Bouton poussoir (1)
Fils électriques

(2)
(2)

S U T
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C
(D

rr
fD
O
3-
3

-OcNOMENCLATURE DE LA CARTE CRT-CPU <D

Résistances 1 /4W Résistances 1 /8WCapacitésCircuits intégrés Quartz Supports C.I.TTL

14 +. (5)
16 * (11)
18 * (4)20*(3)24 * (2)28 * ( 1)
40 .j,(2)

10 Kft(7)27 pf(2)
ioopr(i)

l(tf TTG(IO)
-6,8f/TG( l)
Chim 6,8$!)
Chira 68^f(1)

10nf ( l )

15a*(2)
220*0)680si(2)

1 K*(2)
2,2Kn.(1)
4,7K*V(3)
5,6K (9

•>
10K ^(5)

2708 (1)
2114 (4)
6522 (1)
6808 ( 1)
6850 (1)
96364 ( 1)

74LS00(2)
74LS04O)
74LS132( 1)
74LS 138(2)
74LS161( 1)
74LS244(1)
74LS273( 1)
74LS139(1)

4 Mz ( 1)
1,008Mz (1)

ConnecteurOEC(1)
Diodes

Cossefaston (2)
1 N4148 (!)

SupUMD Bas profil
16 ( 1)

Potentio-
mètre

74LS166( 1) TransistorsCMOS
1 OOKSt (1)
mk d) Broche Wrapping

UMD
Vernis épargne
circuit

74LS367(3)

74LS368(1)
74LS245{1)
74LS123(1)

BC-327-25( 1)
BC-337-25(3)

4049 ( 1) Cermet
220SL (1) lOPUa (2)

*c:
S M T

OJ
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&
3
C
<t>

<
c+
tD
O
3"
3_
Q
C

NOMENCLATURE DE LA CARTE MEMOIRE STATIQUE 16 K

Circuits intégrés CapacitéTTL

74LSI38 (4) 6,8(lf TG (10)2114 (32)

Supports circuits
intégrés

16 (A)
18 p. (32)

Broches Wrapping UMD

Circuit vernis épargne

S M T
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ZicNOMENCLATURE CARTE MODEM CASSETTE MUSIQUE <T>

c+
O)Résistances

1/2W 5%
820si (1)
300 JL (1)

33 Ksi- ( 1 )
43Ksi (1)

Transistors Potentiomètre Résistances
1/4W 5%

10 SL ( 2 )
47SL ( 2 )
470JL ( 2)
560JI (1)
1K /L (8)
Î , 2KJL { 2)
2, 2 IOl (1)
22KSL ( 3)
3,3KA ( 2 )
4 , 7 lOu ( l )
6,8|OL ( 4 )
3,9 K^{1)
10 KJL ( 4 )
15K 5U ( 6 )
33KJL ( 2 )
47 KJL ( 3)
56KJL (1)
75KJL (1)
82KJV (1)
I I K J L ( 2 )
68KSL ( 1)
100K.51 ( 7 )
200KSL (1)
820KJL ( 2 )
I H S L (1)

Circuits intégrés TTL O
rr
Z3

6522 (1)
2708 ( 2 )

74LS138 (1)
7406 (1)

10 K SL ( 5)BD 137 (1)
BD 138 (1)
BC 170 ( 2 )
2 N3819 (1)
2 N2222A (1)
2 N 2907 ( 1)

-Oc
CD

Résistances 1%
11,8-*. (1)
680 JL (1)
787 SL (1)
909 -3- ( 1)
1.43KJL (1)
3,32101.(1)
3,4KJL ( 6 )
6 ,65KSL (1)
6 ,81KSl ( 10 )
8,87101(1)
IIKJL (1)
22,1K* ( 2 )
27 ,4KJL (1)
59KJL (1)
66 ,5IOL ( l )
76 ,8KJL ( 1)
88, 7101.(1)
137KJL (1)
442KJL (1)

Amplis
Dual bifet ( 1)
quadruple bifet ( 6 )

Supports C. I .
8p (1)

14p ( 7)
16p (1)
24p ( 2 )
40p (1)

Capacités
chim 100>~f ( l )
chim 2, 2/ f̂ ( 2 )
T .G.6,8^(17 )
T . G . 2 ,^f ( 1 )
chim 6,*K( 2 )
0,w ( 5)
2,2 nf ( 3)
4 ,7 nf (1)
10 nf ( 6 )

Broches
Wrapping UMD
Cuivre vernis
épargne

Diodes
1N4148 ( 13)

5 H T

LTT



Ü>
3
C
Q— <
r+
fT>n en
IT
3

JD
C
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NOMENCLATURE DE LA CARTE E/S

Circuits intégrés

2716 (8)
6522 (1)
8279 (2)

Support C.I.TTL Résistance
1/4W
1IOL(1)U s U)74LS138(2)

74LS139(1) 24*(8)40 (3)
Connecteur OEC

(3)
CapacitéBroches Wrapping

UMD

Cuivre vernis
épargne

CMOS

I ftF TG (6)
10Kf chimique(I)

4049 (1)
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<T>

c+
CD
O

=3
-Oa
(X>

NOMENCLATURE CARTE BUS

Connecteurs HE901 (9)
Cossesfaston(5)

Cuivre vernis épargne
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NOMENCLATURE GOUPIL : ALIMENTATION A TRANSFORMATEUR GOUPIL 2

Radiateur (1)

Plaque (1)

Transformateur

Barettes (I)

Visserie
Cosses

Ponts redresseur

25 A (1)

10 A (2)
(1)

Régulateurs

5 V - 5 A ( 1)
5 V - 1,5 A (1)
12 V - 1,5 A (2)

Condensateurs

3300 f«fF / ] 6 v ( 1)
lSOOftf / 16 V ( 1)
6800 (tf / 25 V (2)

470 (( f / 16 V (4)

A partir de Janvier 1982, les GOUPIL seront équipés d'une
alimentation à découpage dont les. caractéristiques sont les
suivantes :

5 V 6 A
2 A. 12 V

. -12 V

. - 5 V
500 ma
500 maco

Quoi qu'il arrive, la puissance produite par cette action
devra être inférieure â 50 watt.

co
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NOMENCLATURE DE LA CARTE MEMOIRE DYNAMIQUE 65 K

RésistanceSupportTTL
3,3K ( 3)

22 JL ( 6)
39071 (1)
330:0- ( 3)
590 (1)

8p (1)(1)74LS04
74LS20
74LS86
74LS133
74LS244
74LS251
74LS259
NE555
DM8837
MC3480
MC3242
TOKO 526P

( 5 )( 2 ) 14p
16p (36)(1)

( 2)(1) 20p
(1)24p( 2)

28p (1)(1)
( 1)
(1) Condensateur(1)

47 nf ( 106)
10 nf (1)

lOO -̂f ( 3)

(1)
( 1)
(1)

Mémoires

1 circuit vernis épargne4116-2 ( 4x8)

vo
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NOMENCLATURE DE LA CARTE FLOPPY 5 M DOUBLE FACE n>o o
rs
_oTTL Supports Résistance 1/4W Condensateur C
ro

150A- ( 4)
1KA, ( 3)
4.7K -A. ( 3)

IOKJU ( 2 )
750KJT. (1)

IMJTL. (1)
12KJL ( 1)

10 nf ( 4)
68 pf (1)
10M ( 1 )

100 ( 2 )
T.G.Vf ( 13 )
T.G.O,V#( ^ )

8 p ( 2)
14 p ( 5)
16 p (8)
40 p (1)

(1)74S04
( 1 )7406
(1)7407
(1)74LS04

74LS74
74LS123
74LS138
74LS139
74LS175
74LS193
74LS367
NE555

( 2)
(1) Connecteur( 2 )
(1) 0EG 2xl7pts (1)(1)
(1)

Transistor(1)
(1)( 2) 2N2905

1 circuit vernis épargne
sérigraphieQuartz 8 Mhz (1) capa variable (1)

1791 (1)

S M T
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NOMENCLATURE DE LA CARTE GRAPHIQUE 8 COULEURS ( 256 x 256 points )

RésistanceCondensateurSupport 14 p (16)
Support 16 p ( 24 )
Support 20 p ( 4 )
Support 40 p (1)
Support UMD (1)

TTL
150 JL. ( 6)
2, 2KJTL ( 3)
470JU ( 2)

75 -5T- ( 2 )
330-ft- ( 2 )

33K-̂ ~ (1)

1/4W 5%( 2 )( 1 ) 10 pf
47 nf
10 nf
4,7 /A
47
lOŷ f

100 nf

74LS122
74LS05
74LS157
74LS32
74LS74
74LS175
74LS139
74LS00
74LS16
7ALS04
74LS30
7LLS273
74LS244
74LS08
74LS195

( 1 )(1)
( 2 ) 15
( 3 ) 9
( 2 ) ( 1)
( 1 ) ( 2 )( 1 )6845 33 -St- ( 5 )( 8 )( 1 )( 12 )4116 68 -TL (8)1/8W 5%( 1)
( 1 )
(1)

( 7 )Transistor 2N 222A (1) Plots cometel( 2 )Quartz

10,358 ( 3 )( 1 ) ( IJ
( 1 )

Cosses faston 2.8 ( 2)Potentiomètre 1KJL (1)( 3 )Circuit imprimé
épargne sé rigraphie ( 1)7404

( 4 )74153(1) ( 1 )7408
( 1)7414

Câble pé ritel ( 1)

S M T
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NOMENCLATURE DE LA CARTE CONTROLEUR 24 x 80 ( Vidéo)

RésistanceTTL CondensateurSupport

(1) ( 2)1 KA-
27 KJL
10 KJL
4,7K _n_
5,6KJL
2,2KJL
6,8K.TL
75 JL

( 8) (1) 68 K f
10 nf
47 nf

T.G. lçt f ( 13)
Cond. Variable (1)

14 p 74LS74
74LS93
74LS20
74LS138
74LS86
74LS165
74LS273
74LS245
74LS157
74LS221
74LS08
74LS00
74LS04
74LS175

(1)(1)(1)( 7 )16 p
( 2 )(1)(1)(1)24 p
(1)(1)( 4)18 p
( 2)(1)( 2 )20 p
(1)(1)(1)40 p
(1)(1)
(1)(1)

( 3) Transistor 2N3866 (1)C.I. ( 1)
(1)(1)6845

( 4) ( 2)2114
(1)(1)2716 Quartz 13 Mhz (1)(1)

Cosses faston ( 2)
Circuit imprimé
verni épargne
Sérigraphie (1)

S M T



Q>
Z5
C
CD

r+
fD
O
zr=5_Q
C
(D

NOMENCLATURE DE LA CARTE CONTROLEUR FLOPPY 8" 5" DOUBLE DENSITE

RésistanceDiodeCMOSTTL

150-4- ( 5)
470^ (1)

1IOL (5)
4,7KJL ( 2)

10K->L ( 6)
47KJU (1)
120Kji. (1)
910KJT- (1)
390 -'î- (1)

7,5KA- ( 2)

1/4W 5 %1N4148 ( 2)(1)(1) 404974LS04
74LS08
74LS121
74LS00
74LS320
74LS138
74LS175
74LS139
74LS123
74LS180
74LS74
74LS86
74LS163
74LS240
74LS245
74LS244
74LS273
74LS 125

(1)
(1)
( 4 ) CondensateurC.I.

(1)( 2 ) 6844
( 3)(1) T.G. 6 ,8/̂ f

22 nf
220 nf
22 pf
56 pf

470 pf
100 pf

10 nf

(1) 1771
(1)(1)
(1)( 1)
( 2)( 1) Support
(1)(1) 1/4W 1%14 p ( 14)

16 p ( 6)
20 p ( 6)
40 p ( 2)

( 3)( 2)
( 2)(1)
( 3) Réseau résistance 10 Kj'L( 1)

( 2 )
( 2) Barette à Wrapper(1) Circuit imprimé vernis

épargne sérigraphie (1)Quartz 4 Mhz (1)(1)
Transistor BC1073 ( 2)(1)

Connecteur 3 M
50 brakes

S MT
LO
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NOMENCLATURE DE LA CARTE FLOPPY (DISQUES)

Carte Floppy
511 ou 8"

(i) Connectique

Alim. floppy
Cordon secteur (1)
Cordon controleur (2)

( 4)

Boite
Drives 5" ou 8" ( 2)
Alimentation Floppy Ventilateur (1)

Boutons
Interrupteur
Entrée/Secteur

Documentation
Disquette DOS-FLEX (1)

( 2)

S M T



V I I. 1 5Manuel technique

l \

2/ FICHES TECHNIQUES DE QUELQUES PRINCIPAUX COMPOSANTS

I



VII.16
Manuel technique

Fiche technique :

ACIA 6551



VII ..17
Manuel technique

Asynchronous
Communication
Interface Adapter

SY6551

MICROPROCESSOR
PRODUCTSSynerteli

(PRELIMINARY)

SEPTEMBER 1978

INICORPOnATED

• On-chip baud rate generator: 15 programmable baud
rates derived from a standard 1.8432 MHz external
crystal (50 to 19,200 baud).

• Programmable interrupt and status register to simplî-
fy software design.

• Single +5 volt power supply.
• Serial écho mode.
• False start bit détection.

• 8-bit bi-directional data bus for direct communication
with the mîcroprocessor.

• External 16x clock input for non-standard baud rates
(up to 125 Kbaud).

• Programmable: word lengths; number of stop bits;
and parity bit génération and détection.

• Data set and modem control signais provided.
•Parity: (odd, even, none, mark, space).
• Full-duplex or half-duplex operation.
• 5,6, 7, 8 and 9 bit transmission.

data sets and modems. A unique feature is the inclusion
of an on-chip programmable baud rate generator, with
a crystal being the only external component requîred.

The SY6551 is an Asynchronous Communication Adap-
ter (AGIA) intended to provide for interfacing the 6500/
6800 mîcroprocessor famüies to serial communication

TRANSMIT
CONTROL CTS

ï
TRANSMIT

DATA
REGISTER

TRANSMIT
SHIFT

REGISTER
TxD

IRQ
INTERRUPT

LOGIC
STATUS

REGISTER DCD

î-2 DSR
RW

SELECT
AND

CONTROL
LOGIC

CSQ
RxCCS, BAUD

RATE
GENERATOR

CONTROL
REGISTERRS0 XTAL1

RS,
XTAL2RES

RECEIVE
DATA

REGISTER

RECEIVE
SHIFT

REGISTER
RxD

DB0
DATA < 1BUS

BUFFERS
DB7 > COMMAND

REGISTER
RECEIVE

CONTROL

DTR

RTS

\
Figure 1. Block Diagram

SYNERTEK ® INC. • P O. BOX 552 • SANTA CLARA, CALIFORNIA 95052 • TEL <408) 988-5600 •TWX: 910-338-0135
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SY6551
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ABSOLUTE MAXIMUM RATINGS

Allowable RangeSymbolRating Stresses above those listed under "Absolute Maximum
Ratings" may cause permanent damage to the device.
This is a stress rating only and functional operation of
the device at these or any other conditions above those
indicated in the operational sections of this spécification
is not implied.

-0.3V to +7.0VVCCSupply Voltage

-0.3V to +7.0VInput/Output Voltage V,N
0°C to 70°COpérâting Température TOP

-55°C to 150°CStorage Température TSTG
Ail inputs contain protection circuitry to prevent damage to
high static charges. Gare should be exercised to prevent unneces-
sary application of voltages in excess of the allowable limits.

ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 5%, T^ = 25°C, unless otherwise noted)

Symbol Max UnitCharacteristic Min Typ

V|H VInput High Voltage 2.0 Vcc
VIL V-0.3 0.8Input Low Voltage

Input Leakage Current: VJN=0 to 5V.
(^R/W, RES,CS0, CS1# RS0, RS1f CTS, RxD, DCD,
DSR)

lN
±1.0 ±2.5 JiA

Input Leakage Current for High Impédance State
(Three State)

TSI ±2.0 ±10.0 MA

VVQH 2.4Output High Voltage: ILOAD= 100MA
Output Low Voltage: lLOAD=1*6mA

(DB0-DB7 / TXD, RXC, RTS, DTR, IRQ)
VQL 0.4 v

-1000Output High Current (Sourcing): VQH=2.4V lOH /JA-100

Output Low Current (Sinking): VQL=0.4V 1.6 MAlOL

•OFF 1.0 10.0 MAOutput Leakage Current (off State): VQUT=5V
(IRQ)

pFClock Capacitance (02) CCLK 20

pFInput Capacitance (except XTAL1 and XTAL2) C|N 10

CdUT pFOutput Capacitance 10

PD 500Power Dissipation 350 mw

2
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SY6551

lCYC
xc

V|H

/•>2
VIL

*—lCAH—lACW
V,H

CSQ, C$I.RSQ, RS|
V.L

-» twcw *• lCWH
V,H

\R/W
V.L

lDCW *HW

V,H
DATA BUS

V.L
Figure 2. Write Timing Characteristics

WRITE CYCLE { Vcc = 5.0V ± 5%, TA = 0 to 70°C, unless otherwise noted)

SY6551 SY6551A

UnitMaxMax MinMinCharacteristic Symbol

401.0 0.5Cycle Time 40tCYC Ms
23502 Puise Width 470te ns

Address Set-Up Time 180 90lACW ns

Address Hold Time 0 0*CAH ns

R/W Set-Up Time 180 90iwcw ns

R/W Hold Time 0 0ICWH ns

) 300 150Data Bus Set-Up Time tDCW ns

10Data Bus Hold Time 10tHW ns

(tr and tf = 10 to 30 ns)

3
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SY6551

tCYC

V,H
N02

V|L

*+— *CAfl—^-* TACR

V|HSS
CSQ. CS^ RSQ, RSt

VIL

V,H
/R/W

VILlWCR
lCDR — *HR —

VQH
DATA BUS §1 VOL

Figure 3. Read Timing Characteristics

R EA D CYCLE (Vcc = 5.0V ± 5%, TA - 0 to 70°C, unless otherwise noted)

SY6551 SY6551A

Characteristic MinSymbol Max Min Max Unit

Cycle Time 1.0 40 0.5 40tCYC Ms
Puise Width (02) 470 235 ns

Address Set-Up Time 180 90UCR ns
Address Hold Time 0 0tCAR n$

R/W Set-Up Time 180 90twCR ns

Read Access Time 395 200tcDR ns

Read Hold Time 10 10*HR ns

(tr and tf = 10 to 30 ns)

4
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SY6551

/ \— *CCY
i2

'CH

XTAL1
(TRANSMIT

CLOCK INPUTJ \ 'RTS

X'CL H RTS-*-lDD

TxD

'|RQ —
NOTE: TxD rate i* 1/16 TxC rate.

/IRQ
(CLEAft )

Figure 4a. Transmit Timing with External Clock

Figure 4b. Interrupt and RTS Timing
'CCY

'CH

X vRxC
(INPUTI

'CL

NOTE RxD rate is 1/16 RxC rate.
Figure 4c. Receive External Clock Timing

TRANSMIT/RECEIVE CHARACTERISTICS
SY6551 SY6551A

Characteristic Symbol Min Max Min Max Unit
Transmit/Receive Clock Rate 0.5* 0.5*tcCY Ms
Transmit/Receive Clock High Time 235 235tCH ns
Transmit/Receive Clock Low Time 235 235tei- ns

500 500XTAL1 to TxD Propagation Delay tQD ns

RTS Propagation Delay 500 500tRTS ns

IRQ Propagation Delay (Clear ) 500 500t|RQ ns
(tr/ tf - 10 to 30 nsec)
*The baud rate with external clocking is:

1
Baud Rate -

16 x TCCY

INTERFACE SIGNAL DESCRIPTION IRQ (Interrupt Request)

The IRQ pin is an interrupt signal from the interrupt
control logic. It î s an open drain output, permitting
several devices to be connected to the common IRQ
microprocessor înput. Normally a high level, IRQ goes
low when an interrupt occurs.

DBQ - DB7 (Data Bus)

The DB0-DB7 pins are the eight data lines used for trans-
fer of data between the processor and the SY6551.
These tines are bi-directional and are normally high-im-

pedance except during Read cycles when selected.

CSQ, CSJ (Chip Selects)

The two chip select inputs are normally connected to
the processor address lines either directly or through de-

coders. The SY6551 is selected when CSo is high and
CS-j is low.

RES (Reset)

During System initializatîon a low on the RES input will
cause internai registers to be cleared.
02 (Input Clock )

The input clock is the System 02 clock and is used to
trigger ail data transfers between the System micropro-
cessor and the SY6551.

R/W (Read/Write)

The R /W is generated by the microprocessor and is used
to control the direction of data transfers. A high on the
R/W pin allows the processor to read the data supplied
by the SY6551. A low on the R/W pin allows a write to
the SY6551.

5
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SY6551

RS(p, RSi (Register Selects)

The two register select lines are normally connected to
the processor address lines to allow the processor to
select the various SY6551 internai registers. The follow-
ing table indicates the internai register select coding:

RTS (Request to Send)

The RTS output pîn is used to control the modem from
the processor. The State of the RTS pin is determined
by the contents of the Command Register.
CTS (Clear to Send)

The CTS input pin is used to control the transmitter
operation. The enable State is with CTS low. The trans-
mitter is automatically disabled if CTS is high.
DTR (Data Terminal Ready)

This output pin îs used to indîcate the status of the
SY6551 to the modem. A low on DTR indicates the
SY6551 is enabled and a high indicates it is disabled.
The processor Controls this pin via bit 0 of the Com-
mand Register.
DSR (Data Set Ready)

The DSR input pin is used to indicate to the SY6551 the
status of the modem. A low indicates the "ready" State
and a high, "not-ready".
DCD (Data Carrier Detect)

The DCD input pin is used to indicate to the SY6551
the status of the carrier-detect output of the modem. A
low indicates that the modem carrier signal is présent
and a high, that it is not.

RS, RS0 Write Read

0 0 Transmit Data
Register

Receiver Data
Register

0 1 Programmed
Reset (Data is
"Don't Care")

Status Register

1 0 Command Register

1 1 Control Register

The table shows that only the Command and Control
registers are read/wrî te. The Programmed Reset opera-
tion does not cause any data transfer,but is used to clear
the SY6551 registers. The Programmed Reset is slightly
different from the Hardware Reset (RES) and these
différences are described in the individual register dé-
finitions.

ACIA/MODEM INTERFACE SIGNAL
DESCRIPTION

INTERNAL ORGANIZATION
XTAL1, XTAL2 (Crystal Pins)

These pins are normally directly connected to the exter-
nal crystal (1.8432 MHz) used to dérivé the various baud
rates. Alternatively, an externally generated dock may
be used to drive the XTAL1 pin, in which case the
XTAL2 pin must float. XTAL1 is the input pin for the
transmit clock.

The Transmitter/Receiver sections of the SY6551 are
depicted by the block diagram in Figure 5.

RECEIVER
SHIFT REGISTER RxD

TxD (Transmit Data)

The TxD output line is used to transfer serial NRZ (non-
return-to-zero) data to the modem. The LSB (least
significant bit) of the Transmit Data Register is the first
data bit transmitted and the rate of data transmission is
determined by the baud rate selected.
RxD (Receive Data)

The RxD input line is used to transfer sériai NRZ data
into the ACIA from the modem, LSB first. The receiver
data rate is either the programmed baud rate or the rate
of an externally generated receiver clock. This sélection
is made by programming the Control Register.
RxC (Receive Clock)

The RxC is a bi-directional pin whîch serves as either the
receiver 16x clock input or the receiver 16x clock out-
put. The î atter mode results if the internai baud rate
generator î s selected for receiver data clocking.

CLOCK
DIVIDER

{ 16)

SYNC
LOGICRxC

CONTROL
REGISTER
BIT 4 ' "1" -ârIXTAL1 CLOCK

DIVIDER
I 16)

BAUD
RATE

GENERATORXTAL2

t t t
BITS 0 3 IN
CONTROL
REGISTER TRANSMITTER

SHIFT REGISTER
TxD

Figure 5. Transmitter/Receiver Clock Circuits

Bits 0-3 of the Control Register select the diviser used
to generate the baud rate for the Transmitter. If the
Receiver clock is to use the same baud rate as the Trans-
mitter, then RxC becomes an output pin and can be
used to slave other circuits to the SY6551.

6
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CONTROL REGISTER
The Control Register is used to select the desired mode
for the SV6551. The word length, number of stop bits,
and clock Controls are ail determined by the Control
Register, which is depicted in Figure 6.

CONTROL REGISTER

I 7 | 6 5 4 | 3 2 l H 0

BAUD RATE
GENERATORSTOP BITS

0 0 16xEXTERNAL CLOCK0 = 1 Stop Bit
1 c 2 Stop Bits

1 Stop Bit if Word Length
= 8 Bits and Parity’
V/r Stop Bits if Word Length
= 5 Bits and No Parity.

0 0
50 BAUD0 0 0 1
750 00

0 109.920 1

0 134.580 1 0
1 0 1500 1

WORDLENGTH 00 1 300
BIT DATA WORD

LENGTH 0 1 1 600
6 5

12000 00
80 0

0 18000 1
70 1

0 24000
0 61

0 36001
1 1 5

01 48000
RECEIVER CLOCK SOURCE 0 1 72001

0 96000 - External Receiver Clock
1 = Baud Rate Generator

1
1 1 19,200

•This allons for 9 bit transmission (8 data bits plus parity).

7 6 5 4 3 2 1 0

0 0 0HARDWARE RESET
PROGRAM RESET

0 0 0 0 0

Figure 6. Control Register Format

COMMAND REGISTER
The Command Register is used to control Spécifie Trans-

mit/Receive functions and is shown in Figure 7.
COMMAND REGISTER

7 | 6 | s ] 4 | 3 | 2 | l |
~

Ô

]

DATA TERMINAL READYPARITY CHECK CONTROLS
0 - Disable Receiver /Transmitter

(DTR high)

1 * Enable Receiver/Transmitter
(DTR low)

OPERATIONBIT
57 6

Parity Disabled - No Parity Bit
Generated No Parity Bit Received

0

Odd Parity Receiver and Transmitter0 10 RECEIVER INTERRUPT ENABLE
Even Parity Receiver and
Transmitter

0 1 1
0 = IRQ Interrupt Enabled from Bit 0

of Status Register

1 = IRQ Interrupt Dî sabled
Mark Parity Bit Transmitted,
Parity Check Dîsabled
Space Parity Bit Transmitted,
Parity Check Disabled

0 11

1 11
TRANSMITTER CONTROLS

OTHERRTSTRANSMIT
INTERRUPT

BIT
LEVEL3 2

Disabled High00
NORMAL/ECHOMODE
FOR RECEIVER

LowEnabled0 1
Low0 Disabled1

0 = Normal
1 = Echo

Transmit BRKDisabled Low11

HARDWARE RESET
PROGRAM RESET

Figure 7. Command Register Format

7
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TRANSMIT AND RECEIVE DATA REGISTERSSTATUS REGISTER
The Status Register is used to indicate to the processor
the status of var îous SY6551 fonctions and is outlined
in Figure 8.

These registers are used as temporary data storage for
the 6551 Transmit and Rece îve circuits. The Transmit
Data Register is characterized as follows:

•Bit 0 is the leading bit to be transmitted.
•Unused data bits are the high-order bits and are
"don't care" for transmission.

STATUS REGISTER

| 7 | 6 | 5 | 4 3 | 2 [ 1 |Ô

Parity Error *

The Receive Data Register is characterized in a sîmilar
fashion:

•Bit 0 is the leading bit receîved.
•Unused data bits are the high-order bits and are
"0" for the receîver.

•Parity bits are not contained in the Receive Data
Register, but are stripped-off after being used for
external parity checking.Parity and ail unused
high-order bits are “0".

0 ** No Parity Error
1 * Parity Error Detected

Framing Error *

0 * No Framing Error
1«= Framing Error Detected

Overrun*

0 = No Overrun
1 = Overrun Has Occurred

Receiver Data Register Full

)0 * Not Full
1 «* Full

Transmitter Data Register Empty

0 = Not Empty
1 = Empty

Data Carrier Detect (DCD)

PACKAGE OUTLINES0 = DCD low (Detect )
1 * DCD high (Not Detected)

28 LEAD CERAMIC
Data Set Ready (DSR)

0 = DSR low ( Ready)
1 = DSR high (Not Ready)

(.590)
(.570))Interrupt (IRQ)

0 = No Interrupt
1 = Interrupt Has Occurred*No interrupt occurs for these conditions.

(.115)
(.080)(1.420)

(1.380) i
7 6 5 4 3 2 1 0

HARDWARE RESET
PROGRAM RESET

0 1 0 0 0 0
0

(.012)
(.008)

Figure 8. Status Register Format (.620)
(-110) (.590)

(.055)
(.010)

(.090)
(.015) (.155) (.065)

(.125) (.015)

PIN CONFIGURATION
28 LEAD PLASTIC

GND C
CSQ E
CS, c
RlS E
RxC C

XTAL1 E
XTAL2 C

RÎS E
CTS C
TxD C
DTR E
RxD E
RSo E
RS, £

28 R/W

27 U 02

26 H IRQ

25 J OB7

24 D DB6

23 J DB5

J DBd
21 H °e3

20 U db2

19 J DB,
18 I] DBQ
17 J DSR

16 H DCD

15 J Vcc

(\ i\ f\ i\ f\ i\ {\ i\ i\ (\ f\ n i\ n1

12

3
(.550)
( .530)4

I5 PIN NO. 1
IDENT.6

\ j OWWWWTTWÜ
(1.470)

( .160 )
(.140)

7 6551 22
(.610)8 (1.440) I (.590)9

i10
(.015)
(.008)11

12 (.700)(.065)
(.045)
(.023) .032 REF. {i10>

L090)

(.600)13
(.085 )
(.065)

(.150) (.060)
(.125) (.020)

14 (.015)

SYNERTEK® INC. P.O BOX 552 • SANTA CLARA. CALIFORNIA 95052 TEL. (408) 988-5600 • TWX: 910-338-0135
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MICROPROCESSOR
PRODUCTS

Versatile
Interface Adapter

SviuTtek
itMCrtHIBCJf JA.! t. 5 ;

Preliminary

• Expanded "Handshake” Capability Allows Positive
Control of Data Transfers Between Processor and
Peripheral Devices

• Latched Output and Input Registers

• 1 MHz and 2 MHz Operation

•Two 8-Bit Bidirectional I/O Ports

•Two 16-Bit Programmable Timer/Counters

•Serial Data Port
•Single +5V Power Supply

•TTL Compatible

•CMOS Compatible Peripheral Control Lines

be programmed as either an input or an output.Several
peripheral I/O fines can be controlled directly from
the interval timers for generating programmable fre-
quency square waves or for counting externally gen-
erated puises.To facilitate control of the many power-
ful features of this chip, an interrupt flag register, an
interrupt enable register and a pair of function con-
trol registers are provided.

The SY6522 Versatile Interface Adapter (VIA) is a
very flexible I/O control device. In addition, this de-
vice contains a pair of very powerful 16-bit interval
timers, a serial-to-parallel/parallel- to-serial shift re-
gister and input data latching on the peripheral ports.
Expanded handshaking capability allows control of
bi-directional data transfersbetween VIA's in multiple
processor Systems.
Control of peripheral devices is handled primarily
through two 8-bit bi-directional ports. Each line can

-U
33

8 ë
m n
YX 30

o 9
3]
Gn

ÎRC
INTERRUPT
CONTROL

INPUT LATCH
( IRA)

FLAGS
( IFR)r> CDOUTPUT

IORA)
BUFFERSENABLE

HER)
PORT A

n/ (PA)

DATA DIR.
(ODRA)

DATADATA
BUSBUS BUFFERS

PORT A REGISTERS
PERIPHERAL

(PCR)

rV CAI
PORT AAUXILIARY

(ACR) > CAZ

FUNCTION
CONTROL

PORT B

HANDSHAKE
CONTROL

LATCH
(T Î L-H)

LATCH
(T1L-L)R ÉS P-

CB1SHIFT REG.
tR/ff - (SR) CB2iVCOUNTER

(TIC H)
COUNTER

(T1C-L)o 2

PORT 8 REGISTERSCHIP
ACCESS

CONTROL

TIMER 1
CS2

INPUT LATCH
(IRB1

TIMER 2RSO
RS1 LATCH

(T2L-L )RS2 BUFFERSOUTPUT
(ORB) PORT B(PB)

l—>RS3 COUNTER
(T2C -H)

COUNTER
(T2C-L) DATA DIR.

(DDRBI

Figure 1. SY6522 Block Diagram

5-39



VII - 27
Manuel technique

SY6522/SY6522A

ABSOLUTE MAXIMUM RATINGS
This device contains circuitry to protect the inputs
against damage due to high static voltages. However,
it is advised that normal précautions be taken to
avoid application of any voltage higher than maxi-
mum rated voltages.

UnitValueSymbolRating

-0.3 to +7.0
-0.3 to +7.0

VVCCSupply Voltage
Input Voltage
Operating Température

Range
Storage Température

Range

VVIN
ÔC0 to +70TA

°C-55 to +150T,stg

ELECTRICAL CHARACTERIST1CS <Vcc = 5.0V ± 5%,TA - 0-70°Cunless otherwise noted)

Symbol CharacteristiQ UnitMin. Max.
V,H Input High Voltage (ail except <p2 ) 2.4 VCc V

VCH Clock High Voltage 2.4 Vcc V

VIL Input Low Voltage 0.4-0.3 V

1 IN Input Leakage Current — V(N = 0 to 5 Vdc
RAV. ÏÏÜ5, RS0, RS1, RS2, RS3,CS1,CS2,
CAI,4>2

±2.5 /iA

TSI Off-state Input Current — VIN =.4 to 2.4V
Vcc s Max, D0 to D7

±10

l|HÜO Input High Current — V|H - 2.4V
PA0-PA7, CA2,PB0-PB7, CB1, CB2

-100 juA
CL.OO en

CL en
O LD

io ' IL Input Low Current — VJL = 0.4 Vdc
PA0-PA7,CA2,PB0-PB7,CB1, CB2

-1.6 mA

CL
VOH Output High Voltage

VCc = min, lioad = -100 /iAdc
PA0-PA7, CA2,PB0-PB7,C81,CB2

CL 2.4 V

VOL Output Low Voltage
Vcc = min. hoad = T6 mAdc

0.4 V

> OH Output High Current (Sourcing)
V0H - 2.4V
VQH = 15V (PB0-PB7)

-100 /iA
-1.0 mA

Output Low Current (Sinking)

VQL = 0.4 Vdc
OL 1.6 mA

OFF Output Leakage Current (Off State) 10
IRQ

Input Capacitance — TA = 25°C, f = 1 MHz
(R/W,RES, RS0f RS1,RS2, RS3, CS1, CS2,
D0-D7,PA0-PA7,CAI, CA2,PB0-PB7)

(CB1,CB2)
(4>2 Input )

CIN
pF7.0

pF10
PF20

Output Capacitance - TA * 25°C, f = 1 MHzCQUT 10 pF

PD Power Dissipation mW700
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vcc

ï 2.4KII

MSV6522 i <IPIN

l30pF 24KUI
Figure 2. Test Load (for ail Dynamic Parameters)

TCV*- TAC«
t.

\ //02
CLOCK

"O
X

*— tCOH ** tr S i
m n
9? xCHIP SELECTS,

REGlSTER SELECTS. C/5 Ofi/W O
X
inTCAR—ÏPCR

PERIPHERAL
DATA

TMft

<; IOATA BUS

Figure 3. Read Timing Characteristics

READ TIMING CHARACTERISTICS (FIGURE 3)

SY6522ASY6522

Min. Max. UnitMin. Max.ParameterSymbol

5050 0.5Cycle Time 1TCY MS

90Address Set-Up Time 180TACR ns

00Address Hold TimeTCAR ns

300300Peripheral Data Set-Up TimeTPCR ns

200395TCDR Data Bus Delay Time ns

10 10THR Data Bus Hold Time ns

NOTE: tr. tf * 10 to 30ns.
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TCV

/ /9?
CtOCK

TCAH" TACW

S
CMIP SELECTS.
RESISTER SELECTS

*— Ww—•- TDCW Tcwrt

\ /Rffi

TM«

S
DATA
BUS

*" TCMOS

*—• Tcfw- VCC

PERIMERAI
DATA 1

Figure 4. Write Timtng Characteristics
CC

3O
c

Q uJ
“ O2 O WRITE TIMING CHARACTERISTICS (FIGURE 4)Lf

a-
SY6522 SY6522A

Max. UnitMin. Max. Min.ParameterSymbol

5050 0.50TCY Cycle Time 1

25<t>2 Puise Width 0.47 25 0.25TC /JS

180 90Address Set-Up TimeTACW ns

Address Hold Time 0 0TCAW ns

R/W Set-Up Time 180 90Twcw ns

RAY Hold Time 0Tcww 0 ns

Data Bus Set-Up Time 300 150TDCW ns
10 10THW Data Bus Hold Time ns

1.0Peripheral Data Delay Time 1.0TcPW /JS

TCMOS Peripheral Data Delay Time
to CMOS Levels 2.02,0 /is

NOTE: tr, tf •10 to 30ns.
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PERIPHERAL INTERFACE CHARACTERISTICS
FigureUnitCharacteristic Min. Max.Symbol

Rise and Fall Time for CAI , CB1, CA2, and CB2
Input Signais

1.0tr , tf VS

Delay Time, Clock Négative Transition to CA2 Négative
Transition (read handshake or puise mode)

TCA2 1.0 5a, 5bVS

Delay Time, Clock Négative Transition to CA2 Positive
Transition (puise mode)

TR$I 5a1.0 VS

Delay Time, CA1 Active Transition to CA2 Positive
Transition (handshake mode)

TRS2 2.0 5bvs

Delay Time, Clock Positive Transition to CA2 or CB2
Négative Transition (write handshake)

TWHS 5c, 5d1.0 VS

Delay Time, Peripheral Data Valid to CB2 Négative
Transition

TDS 5c, 5d0 1.5 VS

Delay Time, Clock Positive Transition to CA2 or CB2
Positive Transition (puise mode)

TRS3 1.0 5cVS

Delay Time, CAI or CB1 Active Transition to CA2 or
CB2 Positive Transition (handshake mode)

TRS4
2.0 5dVS

Set-up Time, Peripheral Data Valid to CA1 or CB1
Active Transition (input latching)

T,L 5e300 ns

Shift-Out Delay Time — Time from 02 Falling Edge
to CB2 Data Out

TSRI 300 5fns
"O

Shift- ln Setup Time — Time from CB2 Data In to

02 Rising Edge
TSR2

X

Rim n
YX ^m no y

5g300 ns

2 5iPuise Width — PB6 Input PuiseTIPW vs
5hPuise Width — CB1 Input Clock 2TICW VS X

00
5iPuise Spacing — PB6 Input Puise 211RS VS

5hPuise Spacing — CB1 Input Puise 2hcs vs
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\REAO IRA
OPERATION

/CA2
"OATA TAKEN"

*ftS1tCA2

Figure 5a. CA2 Timing for Read Handshake, Puise Mode

7/

/ \READ IRA
OPERATION

/ L
7 7

00
CC

6°oc in
CJ LU

s O
/en CA2

"DATATAKEN"
/ /

7 7

•CA 2cr
o_

XCA1
"DATA READŸ"

J L
7/

ACTIVE
TRANSITION

Figure 5b. CA2 Timing for Read Handshake,Handshake Mode

<nsatWHS

/WRITE ORA. ORB
OPERATION

Y /CA2.CB2
"OATA READY"

to$

PA.PB
PERIPHERAL
OATA I

Figure 5c. CA2, CB2 Timing for Write Handshake, Puise Mode
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" \ /
*WHS

\WRITE ORA. OR0
OPERATION

7/

/YCA2. CB2
•'DATA READY”

/ /
7/

tos

PA, PB
PERIPHERAL
DATA

i
IR54

/ /

X7/
CA1.CB1
'•DATA TAKEN"

f L
7/

ACTIVE
TRANSITION

Figure 5d. CA2, CB2 Timing for Write Handshake, Handshake Mode

o
JJ

m O
CO 3)co nO V

PA.PB
PERIPHERAL
INPUT DATA I

33
ta CO

XCA1. C81
INPUT LATCHING
CONTROL rACTIVE

TRANSITION

Figure 5e. Peripheral Data Input Latching Timing

O j

CB2
SHIFT DATA
(OUTPUT)

tSRI

CB1
SHIFT CLOCK
(INPUT OR
OUTPUT)

DELAY TIME MEASURED FROM THE FIRST «2
FALLING EDGE AFTER CB1fALLING EDGE.

Figure 5f. Timing for Shift Out with internai or External Shift Clocking
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«>2

isnz

I IC8Z
SHIFT OATA
(INPUTJ I+

CB1
SWIFT CLOCK
(INPUT OR
OUTPUTJ

SETUP TIME MEASURED TO THE FIRST 02
RISING EDGE AFTER CB1RISING EDGE.

Figure 5g. Timing for Shift In with Internai or External Shift Clocking

co
cc

à S
ÛC CO
O UJ

S O
ÛC

\ \Q. CB1
SHIFT CLOCK
INPUT

t»CW tics

Figure 5h. External Shift Clock Timing

\PB6 /PULSE COUNT
INPUT

'1PS

Figure 5i. Puise Count Input Timing
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PIN DESCRIPTIONS
RtS ( Reset)

DB0-DB7 (Data Bus)

The eight bi-directional data bus lines are used to
transfer data between the SY6522 and the System
processor. During read cycles, the contents of the sel-
ected SY6522 regîster are placed on the data bus lines
and transferred into the processor. During write
cycles, these lines are high-impedance inputs and data
is transferred from the processor into the selected re-
gister. When the SY6522 is unselected, the data bus
lines are high-impedance.

The reset input clears ail internai registers to logic 0
{except Tl and T2 latches and counters and the Shift
Register). This places ail peripheral interface lines in
the input State, disables the timers, shift register, etc.
and disables interrupting from the chip.

<t>2 (Input Clock)

The input clock is the System 02 clock and isused to

trigger ail data transfers between the System processor
and the SY6522. CS1,C52 (Chip Selects)

The two chip select inputs are normally connected to
processor address lines either directly or through de-
coding. The selected SY6522 register will be accessed
when CS1 is high and CS2 is low.

R/W { Read/Write)

The direction of the data transfers between the
SY6522 and the System processor iscontrolled by the
R/W line. If R /W is low, data will be transferred out
of the processor into the selected SY6522 register
(write operation).If R/W ishigh and the chip is select-
ed, data will be transferred out of the SY6522 {read
operation).

RS0-RS3 (Register Selects)

The four Regîster Select inputs permit the System pro-
cessor to select one of the 16 internai registers of the
SY6522, asshown in Figure 6.

RS Coding DescriptionRegister
Desig.

Register
Number ReadR$3 RS2 RS1 RSO Write c

03ORB/lR B Output Register "B" Input Register "B"0 00 0 0 Si
m O
VI 33

o°
Input Register "A"ORA/lRA Output Register "A"0 0 0 11

oo
Data Direction Register "B"DDRB2 0 0 1 0

33
00Data Direction Register "A"0 DDRA3 0 1 1

T1 Low-Order Latches T1 Low-Order Counter0 0 T1C-L4 0 1

T1 High-Order Counter0 1 TIC-H5 0 1

T1 Low-Order Latches0 T1L-L6 0 1 1

T1 High-Order LatchesT1L-H7 0 1 1 1

T2 Low-Order CounterT2 Low-Order Latches0 0 T2C-L8 1 0

T2 High-Order CounterT2C-H0 0 19 1
Shift Register0 0 SR110 1
Auxiliary Control RegisterAC R1 0 1 111

Peripheral Control RegisterPCR1 0 012 1

Interrupt Flag Register0 1 IFR13 1 1
Interrupt Enable Register1ER14 1 1 01

Same as Reg 1 Except No "Handshake"ORA/IRA15 1 1 1 1

Figure 6. SY6522 Internai Register Summary
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IRQ (Interrupt Request) PA port. In addition, the polarity of the PB7 output

signal can be controlled by oneof the interval timers
while the second timer can be programmed to count
puises on the PB6 pin. Peripheral B lines represent one
standard TTL load in the input mode and will drive
one standard TTL load in the output mode. In addi-
tion, they are capable of sourcîng 1.0mA at 1.5VDC
in the output mode to allow the outputs to directly
drive Darlington transistor circuits. Figure 8 is the
circuit schematic.

The Interrupt Request output goes low whenever an
internai interrupt flag is set and the corresponding in*

terrupt enable bit is a logic 1. This output is "open-
drain" to allow the interrupt request signal to be
"wire-or'ed" with other équivalent signais in the
System.

PA0-PA7 (Peripheral A Port)
The Peripheral A port consists of 8 lines which can
be îndividually programmed to act as inputs or out-
puts under control of a Data Direction Register. The
polarity of output pins is controlled by an Output
Register. and input data may be latched into an in-
ternai register under control of the CAI line. Ail of
these modes of operation are controlled by the Sys-
tem processor through the internai control registers.
These lines represent one standard TTL load in the
input mode and will drive one standard TTL load in
the output mode. Figure 7 illustrâtes the output
circuit.

CB1, CB2 (Peripheral B Control Lines)

The Peripheral B control lines act as interrupt inputs
or as handshake outputs. As with CA1 and CA2, each
line Controls an interrupt flag with a corresponding in-
terrupt enable bit. In addition, these lines act as a
serial port under control of the Shift Register. These
lines represent one standard TTL load in the input
mode and will drive one standard TTL load in the
output mode. Unlike PB0-PB7, CB1 and CB2 cannot
drive Darlington transistor circuits.

CAI, CA2 (Peripheral A Control Lines)

The two Peripheral A control lines act as interrupt in-
puts or as handshake outputs. Each line Controls an
internai interrupt flag with a corresponding interrupt
enable bit. In addition, CA1 Controls the latching of
data on Peripheral A port input lines. CA1 is a high-
impedance input only while CA2 represents one stan-
dard TTL load in the input mode.CA2 will drive one
standard TTL load in the output mode.

CO
ÛC 5V

; oo COen LD
U LU

^ O

INPUT.
OUTPUT

CONTROL
en
0_

PB0-PB7.
C81.CB2

OUTPUT
DATA

*5V
O

INPUT OATA

? Figure 8. Peripheral B Port Output Circuit

PA0-PA7.
CA2

FUNCTIONAL DESCRIPTIONI/O CONTROL

OUTPUT DATA Port A and Port B Operation

Each 8-bit peripheral port has a Data Direction Reg-
ister (DDRA, DDRB) for specifying whether the peri-
pheral pins are to act as inputs or outputs. A 0 in a
bit of the Data Direction Register causes the corres-
ponding peripheral pin to act as an input. A 1 causes
the pin to act as an output.

INPUT OATA

Figure 7. Peripheral A Port Output Circuit

PB0-PB7 (Peripheral B Port ) Each peripheral pin is also controlled by a bit in the
Output Register (ORA, OR B) and an Input Register
(IRA, IRB). When the pin is programmed as an out-
put, the voltage on the pin is controlled by the cor-

The Peripheral B port consists of eight bi-dîrectional
lines which are controlled by an output register and a
data direction register in much the same manner as the
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responding bit of the Output Register. A 1 in the Out*

put Register causes the output to go high, and a "0"
causes the output to go low. Data may be written into
Output Register bits corresponding to pins which are
programmed as inputs. In this case, however, the out-
put signal is unaffected.
Reading a peripheral port causes the contents of the
Input Register (IRA, IRB) to be transferred onto the
Data Bus. With input latching disabled, IRA willalways
reflect the levels on the PA pins. With input latching
enabled, IRA will reflect the levels on the PA pins at
the time the latching occurred (via CA1 ).
The IRB register opérâtes similar to the IRA register.
However, for pins programmed as outputs there is a
différence. When reading IRA, the level on the pin

détermines whether aO or a 1 is sensed. When reading
IRB, however, the bit stored in the output register,
OR B, is the bit sensed. Thus, for outputs which hâve
large loading effects and which pull an output "1"
down or which pull an output "0" up, reading IRA
may resuit in reading a "0" when a "1" was actually
programmed, and reading a "1" when a "0" was pro-
grammed. Reading IRB, on the other hand, will read
the "1" or "0" level actually programmed, no matter
what the loading on the pin.
Figures 9,10, and 11 illustrate the formats of the port
registers. In addition, the input latching modes are
selected by the Auxiliary Control Register (Figure

REG 1 — ORA/IRA

7JT 5 4 2 2 1 0

PAO

PA 1

PA2
OUTPUT REGISTER "A" «OR A!

PA3
OR

PA4
INPUT REGISTER * A" «IRA!

PAS

PA6

PA7J
Pin

WRITEDit* Di'rcoon
Sélection

READ

MPU «««di Ii«tl cm PA pinODRA •"f «OUTPUT)

«input iatthmgdmb!*d)
MPU wfit«Outpui
I0RA)

MPU readi IRA bii winch i»
the 1***1 ol the PA pin »|ih*
(•m» of th*ün CAl*ctn*nantition.

ODRA * "l"«OUTPUTI
IInput (aichmg enabkdl

MPU r«adi level on PA pm.DORA - "O” (INPUT!
(Input Utchmg d'tabledl

MPU wriiet mio ORA.bot
no *1 1tel on pin level. until
DDRA chaoged.

MPU readt IRA bit which is
ih* level ol the PA pin at the
time ol th* lait CAI active
transition

ODRA - "(T (INPUT)
(Input latching *nabl*dl

Figure 10. Output Register A (ORA),
Input Register A (IRA)

REG 2 (DDRB) AND REG 3 ( DDRA)

TJ

ET X7 6 4 3 2 Si
m O
en JJ
O ?

PBO/PAQ

PB1/PA1

PB2/PA 2 X
16.) COP83/PA3 DATA DIRECTION REGISTER

•’B"OR "A" (ODRB/DDR AIPB4/PA4

Handshake Control of Data Transfers
PB5/PA5

The SY6522 allows positive control of data transfers
between the System processor and peripheral devices

PB6/PA6

PB7/PA7

0" ASSOCIATED PB/PA PIN IS AN INPUT
IHIGH IMPEDANCE!

"1” ASSOCIATED P0/PA PIN IS AN OUTPUT.
WHOSE lEVEl IS 06TERMINED BV
ORB/ORA REGISTER BIT

R E G O- O R B / I R B

(77JTTT7 * » °
PAO Figure 11. Data Direction Registers (DDRB, DDRA)
PBl

through the operation of "handshake" lines. Port A
lines (CAI, CA2) handshake data on both a read and
a write operation while the Port B lines (CB1, CB2)

handshake on a write operation only.
Read Handshake

Positive control of data transfers from peripheral de-
vices into the System processor can be accomplished
very effectively using Read Handshaking. In this case,
the peripheral device must generate the équivalent of
a "Data Ready"signal to the processor signifying that
valid data is présent on the peripheral port. This signal
normally interrupts the processor, which then reads
the data, causing génération of a "Data Taken" signal.
The peripheral device responds by making new data
available. This process continues until the data trans*

fer is complété.

PB2
OUTPUT REGISTER "B" (ORB)

PS3
OR

PB4 INPUT REGISTER “B" «ORB>
PB5

PB6

PB7

Pm
READOata Drrtçlion

Sélection
WRITE

DDRB * "V (OUTPUTJ MPU wnles Output L»*# l
«ORBI

MPU r«adt outpui 1*9111*1bu
m ORB. Pm level bas n© j( t*ct
MPU reads input level on PB
pm.OORB - "O” (INPUII

(Input latching diubledl
MPU wfitei mto ORB.but
no elfect on pm 1***1.until
DDRB çhanged.

MPU readt IRB bu. which n
the l«v«!ol tlt* PB pm ai th*time or th* latt CBI active
transition.

OORB - "0" IINPUT!
(Input latchmg enabledI

Figure 9. Output Register B (ORB),
Input Register B (IRB)
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1-2
OATA READY"

ICA1I YZZZZZZZZZZZZZZA
IRQ OUTPUT

READ (RA OPERATION

-OATA TAKÉ N"
HANDSHAKE MODE
(CA2)

•DATA TAKEN"
PULSE MODE
ICA 21

Figure 12. Read Handshake Timing (Port A,Only)

1-2

WRITE ORA.0R8
OPERATION

‘DATA REAOY”
HANDSHAKE MODE
ICA2.CB2J

“DATA REAOY-
PULSE MODE
(CA2. CB2)

"OATA TAKEN
ICA1.CB1)

X/ / / / / / / / / / / / / / /

IROOUTPUT

Figure 13. Write Handshake Timing

oo
ir

ce CO
O UJ

^ O

In the SY6522, automatic "Read" Handshaking is
possible on the Peripheral A port only. The CAI in*

terrupt input pin accepts the "Data Ready" signal
and CA2 generates the "Data Taken" signai. The
"Data Ready" signal will set an internai flag which
may interrupt the processor or which may be polled
under program control. The "Data Taken" signal can
either be a puise or a level which is set low by the Sys-
tem processor and is cleared by the "Data Ready"
signal. These options are shown in Figure 12 which
illustrâtes the normal Read Handshaking sequence.

Timer Operation

Interval Timer T1 consists of two 8-bit latches and a
16-bit counter. The latches are used to store data
which is to be loaded into the counter. Af ter loading,
the counter décréments at 02 dock rate. Upon reach-
ing zéro, an interrupt flag will be set, and IRQ will go
low if the interrupt is enabled. The timer will then
disable any further interrupts, or will automatically
transfer the contents of the latches into the counter
and will continue to décrément. In addition, the timer
may be programmed to invert the output signal on a
peripheral pin each time it "times-out". Each of
these modes is discussed separately below.
The T1 counter is depicted in Figure 15 and the
latches in Figure 16.

et
O.

Write Handshake

The sequence of operations which allows handshaking
data from the System processor to a peripheral device
is very similar to thatdescribed for Read Handshaking.
However, for Write Handshaking, the SY6522 génér-
âtes the "Data Ready" signal and the peripheral de-
vice must respond with the "Data Taken" signal. This
can be accomplished on both the PA port and the
PB port on the SY6522. CA2 or CB2 act as a "Data
Ready" output in either the handshake mode or puise
mode and CAI or CB1 accept the "Data Taken" sig-
nal from the peripheral device, setting the interrupt
flag and cleaning the "Data Ready" output. This
sequence is shown in Figure 13.

REG 12 - PERIPHERAL CONTROL REG1STER

H *H° 1
» ;i

_
i

CAT INTERRUPT CONTROLCB2 CONTROL

OPERATION 0 « NEGATIVE ACTIVE EOGE
I« POSITIVE ACTIVE EOGE

7 6 5
INPUT NEGATIVE ACTIVE CPGEO 0 0
INOEPENDENI INTERRUPT
INPUT NEC EOGE

0 0 I CA2 CONTROL

I 3 > 2l il OPERATION0 INPUT POSITIVE ACTIVE EOGE0 1
INOEPENOCNT INTERRUPT
INPUT POS EOGE

0 T 1 INPUT NEGATIVE ACTIVE EOGE
INDEPENDENT INTERRUPT
INPUT NEG EOGE

00 T
HANDSHAKE OUTPUT< 0 0

0 PULSE OUTPUTt 1 INPUT POSITIVE ACTIVE EOGE0 01
0 LOW OUTPUTT 1 INDEPENDENTINTERRUPT

INPUT POS IDGE
0 1 1

HlÇH QuTPUTI 1 1
HANQSHAKE OUTPUT0 01

CST INTERRUPTCONTROL PULSE OUTPUTSélection of operating modes for CA1, CA2, CB1
and CB2 is accomplished by the Peripheral Control
Register (Figure 14).

0 11
t 0 NEGATIVE ACTIVE EOGE

1 - POSITIVE ACTIVE EOGE
LOW OUTPUT1 I 0
HIGH OUTPUTI T «

Figure 14. CA1,CA2,CB1, CB2 Control
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Two bits are provided in the AuxiEiary Control Reg-
ister (bits 6 and 7) to allow sélection of the Tl oper-

ating modes. The four possible modes are depicted
in Figure 17.

REG 4 — TIMER 1 LOW-ORDER COUNTÉR REG 5- TIMER 1 HIGH-ORDER COUNTER

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

1 ~
2 5 6

2 5 1 2
4 1024

8 2048 „ COUNT
VALUE

„ COUNT
VALUE16 4096

8192
64 16384

128 3276«
WRITE-8 BITS LOADEO INTO Tl LOW-ORDER

LATCHES.LATCH CONTENTS ARE
TRANSFERRED INTO LOW-ORDER
COUNTER AT THE TIME THE HIGH
ORDER COUNTER IS LOADEO (REG 5J.

READ - 8 BITS FROM Tl LOW ORDER COUNTER
TRANSFERRED TO MPU. IN ADDITION.
T1 INTERRUPT FLAG IS RESET (BIT 6
IN INTERRUPT FLAG REGISTER).

WRITE -8 BITS LOADEO INTO Tl HIGH ORDER
LATCHES.ALSO,AT THISTIME BOTH
HIGH AND LOW ORDER LATCHES
TRANSFERRED INTO Tl COUNTER.
Tl INTERRUPT FLAG ALSO 1$ RESET.

READ- 8 BITS FROM T1 HIGH ORDER COUNTER
TRANSFERREO TO MPU.

Figure 15. T1Counter Registers

REG 6 - TIMER 1 LOW-ORDER LATCHES REG 7 - TIMER 1 HIGH-ORDER LATCHES

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

256 “1
"U2 512 X

R i
m n

5 9

4 1024

8 2048_ COUNT
VALUE

„ COUNT
VALUE 0016 4096

X32 8192
00

64 16384

128 32768

WRITE -8 BITS LOAOEO INTO T1 LOW ORDER
LATCHES THIS OPERATION 1$ NO
DIFFERENT THAT A WRITE INTO
REG 4.

REAO- 8 BITS FROM Tl LOW-OROER LATCHES
TRANSFERRED TOMPU.UNLIKE REG 4
OPERATION.THIS DOES NOT CAUSE
RESET OF Tl INTERRUPT FLAG.

WRITE-8 BITS LOADEDINTO Tl HIGH ORDER
LATCHES. UNLIKE REG 4 OPERATION
NO LATCH-TO-COUNTER TRANSFERS
TAKE PLACE.

READ- 8 BITS FROM Tl HIGH-ORDER LATCHES
TRANSFERRED TOMPU-

Figure 16. T1 Latch Registers

REG 11 - AUXILIARY CONTROL REGISTER

I 7 le S 4 3 2 1 0

T T
PA LATCH ENABLE/DISABLET1 TIMER CONTROL

0 - OISABLE
1•ENABLE LATCHING

PBOPERATION PB77 6
0 0 TIMED INTERRUPT

EACH TIME Tl 1$
LOADEO DISABLEO

0 1 CONTINUOUS
INTÉRRUPTS
TIMEO INTERRUPT
EACH TIME Tl IS
LOADEO

ONE-SHOT
OUTPUT

1 0
SHIFT REGISTER CONTROL

3 2 OPERATION4
CONTINUOUS
INTERRUPTS

SOUARE
WAVE
OUTPUT

1 1 OISABLEO0 00
SHIFT IN UNDER CONTROL O F T20 0 1

0 1 0 SHIFT IN UNOER CONTROL OF 02
T2 TIMER CONTROL 0 SHIFT IN UNOER CONTROL OF EXT.CL*1 1

0 0 SHIFT OUT FREE RUNNING AT T2 R A T E1S OPERATION
SHIFT OUT UNOER CONTROL OF T201 1TIMED INTERRUPT0
SHIFT OUT UNOER CONTROL OF 0201 11 COUNT DOWN WITH

PULSES ON PB6 1 SHIFT OUT UNOER CONTROL OF EXT.CL K.1 1

Figure 17. Auxiliary Control Register

Note: The processor does not write directly into the low order counter (T1C-L). Instead, this half of the counter is loaded auto-
maticallv from the low order latch when the processor writes into the high order counter. In fact, it may not be necessary to
write to the low order counter in sonne applications since the timing operation is triggered by writing to the high order counter.

5-51



VII.39
Manuel technique

SY6522/SY6522A

* 1*2

WRITE TIC-H
OPERATION

JL

TA
7 /IRQ OUTPUT

PB? OUTPUT
J L

7f

FC fNI n i N 3 0 FErp

N » 15 CYCLES

Figure 18. Timer 1 and Timer 2 One-Shot Mode Timing

Timer 1 One-Shot Mode

The interval timer one-shot mode allows génération
of a single interrupt for each timer load operation. As
with any interval timer, the delay between the "write
TIC-H" operation and génération of the processor
interrupt i$ a direct funct îon of the data loaded into
the timing counter. In addition to generating a single
interrupt, Timer 1 can be programmed to produce a
single négative puise on the PB7 peripheral pin. With
the output enabled (ACR7=1) a "write T1C-H" oper-
ation will cause PB7 to go low. PB7 will return high
when Timer 1 times out. The resuit is a single pro-
grammable width puise.
In the one-shot mode, writing into the high order
latch has no effect on the operation of Timer 1. How-
ever, it will be necessary to assure that the low order
latch contains the proper data before initiating the
count-down with a "write T1C-H" operation. When
the processor writes into the high order counter, the
T1 interrupt flag will be cleared, the contents of
the low order latch will be transferred into the low
order counter, and the timer will begin to décrément
at System dock rate. If the PB7 output is enabled,
this signal will go low on the phase two following the
write operation. When the counter reaches zéro, the
Tl interrupt flag will be set, the IRQ pin will go low
(interrupt enabled), and the signal on PB7 will go
high. At this time the counter will continue to décré-
ment at System clock rate. This allows the System
processor to read the contents of the counter to dé-
termine the time since interrupt. However, the T1
interrupt flag cannot be set again unless it has been
deared as described in this spécification.
Timing for the SY6522 interval timer one-shot modes
is shown in Figure 18.

sériés of evenly spaced interrupts and the ability to
produce a square wave on PB7 whose frequency is
not affected by variations in the processor interrupt
response time. This is accomplished in the "free-
running"mode.

In the free-running mode, the interrupt flag is set and
the signal on PB7 is inverted each time the counter
reaches zéro.However, insteadof continuing to décré-
ment from zéro after a time-out, the timer automati-
cally transfers the contents of the latch into the
counter (16 bits) and continues to décrément from
there. The interrupt flag can be cleared by writing
TIC-H, by reading T1C-L, or by writing directly into
the flag as described later. However, it is not neces-
sary to rewrite the timer to enable setting the inter-
rupt flag on the next time-out.

00
ÛC

;OO co
CC CO
CJ LL)

5 O
ce
Q.

Ail interval timers in the SY6522 are "re- triggerable".
Rewriting the counter will always re*initialize The
time-out period. In fact, the time-out can be prevent-
ed completely if the processor continues to rewrite
the timer before it reaches zéro.Timer 1 will operate
in this manner if the processor writes into the high
order counter (T1C-H). However, by loading the
latches only, the processor can access the timer dur-
ing each down-counting operation without affecting
the time-out in process. Instead, the data loaded into
the latches will détermine the length of the next time-
out period. This capability is particularly valuable in
the free-running mode with the output enabled. In
this mode, the signal on PB7 is inverted and the in-
terrupt flag is set with each time-out. By responding
to the interrupts with new data for the latches, the
processor can détermine the period of the next half
cycle during each half cycle of the output signal on
PB7. In this manner, very complex waveforms can be
generated. Timing for the free-running mode is shown
in Figure 19.

Timer 1 Free-Run Mode

The most important advantage associated with the
latches in T1 is the ability to produce a continuous
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,\ ,2

WRITE T1C-H
OPERATION y/

// lIROOUTPUT

J L
7/

PB? OUTPUT J
N 1.5 CYCLES N 2 CYCLES

Note: A précaution to take in the use of PB7 as the timer output concerns the Data Direction Register contents for PB7. Both

DDRB bit 7 and ACR bit 7 must be 1 for PB7 to function as the timer output. If one is 1 and the other î s 0, then PB7 fonctions

as a normal output pin.controlled by ORB bit 7.

Figure 19. Timer 1 Free-Run Mode Timing

Timer 2 One-Shot ModeTimer 2 Operation

As an interval timer, T2 opérâtes in the "one-shot"
mode similar to Timer 1. In this mode, T2 provides a
single ïnterrupt for each "write T2C-H" operation.
After timing out, the counter will continue to décré-
ment. However, setting of the interrupt flag will be

disabled after initial time-out so that it will not be set

by the counter continuingto décrément through zéro.
The processor must rewrite T2C-H to enable setting
of the interrupt flag. The interrupt flag is cleared by

readîng T2C-L or by writing T2C-H. Timing for this
operation is shown in Figure 18.

Timer 2 opérâtes as an interval timer {in the "one-
slot" mode only), or as a counter for counting néga-
tive puises on the PB6 periphera! pin. A single con-
trol bit is provided in the Auxiliary Control Register
to select between thesetwo modes. This timer is corn-
prised of a "write-only" low-order latch (T2L-L), a
"read-only" low-order counter and a read/write high
order counter. The counter registers act as a 16-bit
counter which décréments at d>2 rate. Figure 20 illus-
trâtes the T2 Counter Registers.

"U
33

Si
m O
& 33

o °X
cn

REG 8- TIMER 2 LOW-ORDER COUNTER REG 9- TIMER 2 HIGH-ORDER COUNTER

? 7T7 4 3 2 TTo H* l 5 l 4H2 l , lo
»' 256

2 512

1024

a _ CCHJNT
VALUE

2048 _ COUNT
VALUE

16 *096

32 8192

64 16384

120 32768

WRITE - B BITS LOAOEO INTO T2 L0WPROER
LATCHES.

READ - 8 BITS FROM T2 LOW OROER COUNTER
TRANSFERRED TO MPU T2 INTERRUPT
FLAG IS RESET

WRITE - 8 BITS LOADED INTO T2 HIGH OROER
COUNTER. ALSO, LOW -OROER LATCHES
TRANSFERRED TO LOW-ORDER
COUNTER IN ADDITION.T 2 INTERRUPT
FLAG IS RESET,

READ - 8 BITS FROM T2 HIGH ORDER COUNTER
TRANSFERRED TO MPU-

Figure 20. T2 Counter Registers
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Interrupt OperationTimer 2 Puise Counting Mode
Controlling interrupts within the SY6522 involves
three principal operations. These are flagging the in*

terrupts, enabiing interrupts and signaling to the pro*

cessor that an active interrupt exists within the chip.
Interrupt flags are set by interrupting conditions
which exist within the chip or on inputs to the chip.
These flags normally remain set until the interrupt
has been serviced. To détermine the source of an in-
terrupt, the microprocessor must examine these flags
in order from highest to lowest priority. This is ac-
complished by reading the flag register into the pro-
cessor accumulator, shifting this register either right
or left and then using conditional branch instructions
to detect an active interrupt.
Associated with each interrupt flag is an interrupt
enable bit. This can be set or cleared by the proces-
sor to enable interrupting theprocessor from the cor-
responding interrupt flag. If an interrupt flag is set to
a logic 1by an interrupting condition, and the corres-
ponding interrupt enable bit is set to a 1, the Inter-
rupt Request Output (IRQ) will go low. IRQ is an
"open-collector" output which can be “wire-or'ed"
with other devices in the System to interrüpt the
processor.
In the SY6522, ail the interrupt flags are contained
in one register. In addition, bit 7 of thî s register will
be read as a logic 1 when an interrupt ex î sts within
the chip. This allows very convenient poiling of sev-
eral devices within a System to locate the source of
an interrupt.

in the puise counting mode, T2 serves pr îmarily to

count a predetermined number of negative-going
puises on PB6. This is accomplished by f îrst loading
a number into T2. Writing into T2C-H clears the in-
terrupt flag and allows the counter to décrément each
time a puise is appiied to PB6. The interrupt flag will
be set when T2 reaches 7.ero. At this time the counter
will continue to décrément with each puise on PB6.
However, it is necessary to rewrite T2C-H to allow
the interrupt flag to set on subséquent down-counting
operations. Timing for this mode is shown in Figure
21. The puise must be low on the leading edge of <ï>2.

Shîft Register Operation

The Shift Register (SR ) performs serial data transfers
into and out of the CB2 pin under control of an in-
ternai modulo-8 counter. Shift puises can be appiied
to the CB1 pîn from an external source or, with the
proper mode sélection, shift puises generated inter-
nally will appear on the CB1 pin for controlling ex-
ternal devices.
The control bits which select the various shift register
operating modes are located in the Auxiliary Control
Register. Figure 22 illustrâtes the configuration of the
SR data bits and the SR control bits of the ACR.
Figures 23 and 24 illustrate the operation of the vari-
ous shift register modes.

CO
ce

ô°y O*)cr oo
o UJ- o^ O

ÛC
CL

WRITE T2C-H
OPERATION

U UU UPB6 INPUT

ÏR50OTPUT

Iff 02 1NI N 2N

Figure 21. Timer 2 Puise Counting Mode

REG 10- SHIFT REGISTER
REG 11- AUXILIARY CONTROL REGISTER

7 6 5 4 3 1 2
7 6 5 4 3 2 1 0

LSHIFT- REGISTER
eus

SHIFT REGISTER
MODE CONTROL

OPERATION4 3 2
0 0 DISABLED0

SHIFT IN UNDER CONTROL OF T2Û 0 1
SHIFT IN UNDER CONTROL OF ’170 1 0
SHIFT IN UNDER CONTROL OF EXT ÇLK10 1NOTES:

1.WHEN SHIFTING OUT.BIT 7 IS THE FIRST BIT
OUT AND SlMULfÂNEOUSLY |S ROTATED BACK
INTO BIT 0.

2. WHEN SHIFTING IN. BITS INITIALLY ENTER
BIT 0 AND ARE SfllFTED TOWARDS BIT 7.

SHIFT OUT FREE-RUNNING AT T2 RATE00
SHIFT OUT UNOER CONTROL OF T2I 0 1
SHIFT OUT UNDER CONTROL OF «!;
SHIFT OUI UNDER CONTROL OF EXT CL*

1 1 0
1 1 1

Figure 22. SR and ACR Control Bits
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SR Disabled (000)

The 000 mode is used to disable the Shift Register. In this mode the microprocessor can write or read the SR, but the

shifting operation is disabled and operation of CB1 and CB2 is controlled by the appropriate bits in the Peripheral

Control Register (PCR ). In this mode the SR Interrupt Flag is disabled (held to a logic 0).

Shift in Under Control of T2 (001)
In the 001 mode the shifting rate is controlled by the low order 8 bits of T2. Shift puises are generated on the CB1 pin

to control shifting in external devices. The time between transitions of this output clock is a function of the System

clock period and the contents of the low order T2 latch (N).

The shifting operation is triggered by writing or reading the shift register. Data is shifted first into the low order bit

of SR and is then shifted into the next higher order bit of the shift register on the negative-going edge of each clock
puise. The input data should change before the positive-going edge of the CB1 clock puise. This data is shifted into
the shift register during the 0$ clock cycle following the positive-going edge of the CB1 clock puise. After 8 CB1
clock puises, the shift register interrupt flag will be set and IRQ will go low.

> juinnnnnrmmmniuinnnnnnnnnniuu^ un
nWRITE OR READ

SHIFT REG- / L
i lN+2N»2 CYCLES CYCLES

3 | / / 1 .CB1 OUTPUT
SHIFT CLOCK J-J 12

7///W////////////̂ ^CB2 INPUT
DATA

IRQ

Shift in Under Control of 02 (010)

In mode 010 the shift rate is a direct function of the System clock frequency. CB1 becomes an output which
generates shift puises for controlling external devices. Timer 2 opérâtes as an independent interval timer and has no

effect on SR. The shifting operation is triggered by reading or writing the Shift Register. Data is shifted first into
bit 0 and is then shifted into the next higher order bit of the shift register on the trailing edge of each 02 dock puise.
After 8 clock puises, the shift register interrupt flag will be set, and the output clock puises on CB1 will stop.

"O
33
O ^n ±
m O
en JJ
o°30
en

* juuuinjuuuuuuuuuinnnji^̂riREAD SR
OPERATION

mjijnjnjn_rLrLr

^^^ ĈDCDCDCDCDCDCEXZ)

CBIOUTPUT
SHIFT CLOCK

CB2 INPUT
DATA

IRQ

Shift in Under Control of External CB1 Clock (011)

In mode 011 CB1 becomes an input. This allows an external device to load the shift register at its own pace. The
shift register counter will interrupt the processor each time 8 bits hâve been shifted in. Kbwever, the shift register

counter does not stop the shifting operation;it acts simply as a puise counter. Reading or writing the Shift
Register resets the Interrupt flag and initializes the SR counter to count another 8 puises.

Note that the data is shifted during the first System clock cycle following the positive-going edge of the CB1 shift
puise. For this reason, data must be held stable during the first full cycle following CB1 going high.

•. juumnjuuuuuuuuinnnnnnnimnnnnnjuiiina
CB1 INPUT
SHIFT CLOCK

82 3 41

CB2 INPUT
DATA

IRQ

Figure 23. Shift Register Input Modes
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Shift Out Free-Running at T2 Rate (100)

Mode 100 is very similar to mode 101 in which the shifting rate is set by T2.However, in mode 100 the SR Counter
does not stop the shifting operation. Since the Shift Register bit 7 (SR7) is recirculated back into bit 0, the 8 bits
loaded into the shift register will be clocked onto CB2 repetitively. In this mode the shift register counter is disabled.

Muuuin̂ ^'1*2
I InWRITE SR

OPERATION

N*2 CYCLES Nt 2 CYCLES JHHCB1 OUTPUT
SHIFT CLOCK

93 81 2 4

CB2 OUTPUT
DATA Xmmmmwx 8 11

Shift Out Under Control of T2 (101)

In mode 101 the shift rate is controlled by T2 (as in the previous mode).However, with each read or write of the shift
register the SR Counter is reset and 8 bits are shifted onto CB2. At the same time, 8 shift puises are generated on CB1
to control shifting in external devices. After the 8 shift puises, the shifting is disabled, the SR Interrupt Flag is set and
CB2 remains at the last data level.

CL'àKrLmnjijnjnjnjijn^ ^runjnj~Ln_
WRlTE SR
OPERATION

N»2 CYCLESN*2 CYCLES
I

fCB 1 OUTPUT
SMIFT CLOCK

62 31

CO
cc XCB2 OUTPUT

OATA XX 82 31

oS
CC CO
U LU

^ °^ O
IRQ

CC
Q- Shift Out Under Control of 02 (110)

In mode 110, the shift rate is controlled by the 02 System clock.

J-LJ-LJTJTJTJTJXriJTJTJT ^̂J-LnXL-rLrLrL*2
CLOCK

I I
WRITE SR
OPERATION

CB 1 OUTPUT
SHIFT CLOCK

? 81 2 43

mm\\\\\\\\m\ M̂S(
' '

i
~ X » X ^ X~/Ar~X ; XCB2 OUTPUT

DATA
8

IRQ

Shift Out Under Control of External CB1 Clock (111)

In mode 111 shifting is controlled by puises applied to the CB1 pin by an external device. The SR counter sets the SR
Interrupt flag each time it counts 8 puises but it does not disable the shifting function. Each time the microprocessor

writes or reads the shift register, the SR Interrupt flag is reset and the SR counter is initialized to begin counting the
next 8 shift puises on pin CB1. After 8 shift puises, the interrupt flag is set. The microprocessor can then load the
shift register with the next byte of data.

*2
f

WRITE SR
OPERATION

it1 1CB1 INPUT
SMIFT CLOCK 1 81 2

C62 OUTPUT
DATA XX 821

IRQ

Figure 24. Shift Register Output Modes
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The Interrupt Flag Register (IFR ) and Interrupt En*

able Register (1ER ) are depicted in Figures 25 and
26, respectively.
The IFR may be read directly by the processor. In ad-
dition, individual flag bits may be cleared by writing
a "1" into the appropriate bit of the IFR. When the
proper chip select and register signais are applied to
the chip, the contents of this register are placed on
the data bus.Bit 7 indicates the status of the IRQ out-
put, This bit corresponds to the logic function: IRQ -
IFR6 x IER6 + IFR5 x IER5 + IFR4 X IER4 + IFR3 x
IER3 + I F R2 x IER2 + IFR1 x I E R 1 + I F R0 x l E R0.
Note: X = logic AND,+ = Logic OR.
The IFR bit 7 is not a flag. Therefore, this bit is not
directly cleared by writing a logic 1 into it. !t can
only be cleared by clearing ail the flags in the register
or by disabling ali the active interrupts as discussed
in the next section.

address 1110 ( 1ER address). If bit 7 of thedata placed
on the System data bus during this write operation is
a 0, each 1 in bits 6 through 0 clears the correspond-
ing bit in the Interrupt Enable Register. For each zéro
in bits 6 through 0, the corresponding bit is un-
affected.
Setting selected bits in the Interrupt Enable Register
is accomplished by writing to the same address with
bit 7 in the data word set to a logic 1. In this case,
each 1 in bits 6 through 0 will set the corresponding
bit. For each zéro, the corresponding bit will be un-
affected. This individual control of the setting and
clearing operations allows very convenient control of
the interrupts during System operation.
In addition to setting and clearing 1ER bits, the pro-
cessor can read the contents of this register by placing
the proper address on the register select and chip
select inputs with the R/W line high. Bit 7 will be
read as a logic 0.

REG 13 - INTERRUPT FLAG REGISTER
REG 14 - INTERRUPT ENABLE REGISTER

7 6 5 4 3| 2 1 0
SCT BY CLEARED BY

-CA2-
7 6 5 4 3 2 1 0

CA2 ACTIVE EDGE READ OR WRITE
REG 1 <ORA)

CAI READ OR WRITE
REG 1 (ORAI

CA1 ACTIVE EOGE CA2
I— SHIF T REG - COMPLETE 8 SHIFTS READ OR WRITE

SHIFTREG
CAI "O

33LCB2 CB? ACTIVE EDGE READ OR WRITE ÔRB SHIFT REG ° 2n ±
m n
YX 30

o°
LCB1 DB1 ACTIVE EOGE RE AO OR WRITE OffB

0 •INTERRUPT DtSABlEQCB2TIME OUT OF T2 READ T 2 LOW OR
WRITE T2 HICKTIMER 2

I- INTERRUPTENABLËDCB1TIME OUT OF Tl REAO Tl LOW OR
WRITE Tl HIGH

LTIME fl 1
TIMER 2ANY ENABLED

INTERRUPT
CLEAR ALL
INTERRUPTS

33L|RO
00TIMER 1

SET/CLEARFigure 25. Interrupt Flag Register (IFR )
NOTES:
1 1F BIT 7 IS A '0". THEN EACH"V IN BITS 0 - 6 DISABLES THE

CORRESPONDING INTERRUPT.
2 IF BIT 7 IS A T\ THEN EACH "V* IN BITS 0 - 6 ENABLES THE

CORRESPONDING INTERRUPT.
3. IF A READ OF THIS REGISTER IS DONE. BIT 7 WILL BE "O” ANO

ALI OTHER BITS WILL REFLECT THEIR ENABLE/OlSABL E STATE

For each interrupt flag in IFR, there is a correspond-
ing bit in the Interrupt Enable Register. The System
processor can set or clear selected bits in this register
to facilitate controlling individual interrupts without
affecting others. Thî s is accomplished by writing to

Figure 26. Interrupt Enable Register ( 1ER )
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PIN CONFIGURATIONOROERING INFORMATIONPACKAGE OUTLINE
10’mm, Order

Number
Package
Type

Frtquency
Option\.

PA0 C 2

PA1 £ 3

PA2 £ 4

5
PA< £ G

PA5 C 7

PA6 Q 8

PA? C ®

P60 C
P01 C 11

PB2 C 12

PB3 C 13

P64 C 1«
P65 C 15

P06 C 16

PB? C 17

CB1 C 10

CB2 C 15

Vcc L 20

3 CAI

CA2

RSO

3 RSl

«S2

U
RES

DO

01

^ 02

J 03

3 o*

40

I2140 39
t SYP 6522

SYP 6622A

SYC 6522
SYC 6522A

Plastic
Plastic

Ceranoic
Ceramie

1 MHz
2 MHz 30115 871 625

115 11) 595
600ma.

(15-24 mm)>
37

1 MHz
2 MHzt 3620DOT OR NOTCH

TO (.OCATÉ
PIN NO »

35
.156 ma*
(3 93 mm)

.190 mai
(4 82 mml

34
2020 mai
tSl 30 mml

33

32

i 1° SY6522 31

WîEi
31Û ma*
|7 B7 mm)

30

i 29

L ]D5Il 65) 065 28— T Vpn on 040 .100 min.
<2.54 mm| D6

3 07

3 >l>2

est

£55
R/W

IRQ

27
(_55) 022 Tvp
(.4SI 010

1 910 (48 51 mml
ç 1.090 148 00 mml ^19 EOUAL SPACES ^

.100 <J_ T0L. NONCUM,

(2.54 mml

26.010 mm.
1.25 mm) 25

24

23

22

NOTE Pin No 1ilm Igiver Itlt corner whtn
lymboliialionu <n normal orientation

21

in
CLog

CL s
O t-d
iO

CL
û_
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8279/8279-5
PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE

•MCS-85 Compatible 8279-5
Simultaneous Keyboard Display
Operations
Scanned Keyboard Mode
Scanned Sensor Mode
Strobed input Entry Mode
8-Character Keyboard FIFO
2-Key Lockout or N-Key Rollover with
Contact Debounce

Dual 8* or 16*Numerical Display

Single 16-Character Display

Right or Left Entry 16-Byte Display
RAM

Mode Programmable from CPU

Programmable Scan Timing

Interrupt Output on Key Entry

The Intel® 8279 is a general purpose programmable keyboard and display I/O interface device designed for use with
Intel® microprocessors. The keyboard portion can provide a scanned interface to a 64-contact key matrix. The
keyboard portion will also interface to an array of sensors or a strobed interface keyboard, such as the hall effect and
ferrite variety. Key dépréssions can be 2-key lockout or N-key rollover.Keyboard entries are debounced and strobed in
an 8-character FIFO. If more than 8 characters are entered, overrun status is set. Key entries set the interrupt output
line to the CPU.
The display portion provides a scanned display interface for LEO, incandescent, and other popular display
technologies. Both numeric and alphanumeric segment displays may be used as well as simple indicators. The 8279
has 16X8 display RAM whtch can be organized into dual 16 X4. The RAM can be loaded or interrogated by the CPU. Both
right entry, calculator and left entry typewriter display formats are possible. Both read and write of the display RAM
can be done with auto-increment of the display RAM address.

LOGIC SYMBOLPIN CONFIGURATION
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17 24

18 23 OlSPLAV
OATACLK OUT Bg j19 2?

70 21
BD

1
v$î

11-152



V I I .4 8
Manuel technique

8279/8279-5 fS
'WHARDWARE DESCRIPTION SHIFT The shift input status is stored

along with the key. position on
key closure in the Scanned

1
The 8279 is packaged in a 40 pin DIP. The following is
a functional description of each pin.
No. Of

Pins Désignation Function No. Of
Pins Désignation Function

Bi-directional data bus. Ail data
and commands between the
CPU and the 8279 are trans-
mitted on these lines.
Clock from system used to gen-
erale internai timing.
A high signal on this pin resets
the 8279. After being reset the
8279 is placed in the following
mode:
1) 16 8-bit character display

—left entry.
2) Encoded scan keyboard—2

key lockout.
Along with this the program
clock prescaler is set to 31.
Chip Select. A low on this pin
enables the interface functions
to receive or transmit.
Buffer Address. A high on this
line indicates the signais in or
out are interpreted as a com-
mand or status. A low indicates
that they are data.
Input/Output read and write.
These signais enable the data
buffers to either send data to
the external bus or receive it
from the external bus.
Interrupt Request. In a keyboard
mode, the interrupt line is high
when there is data in the FIFO/
Sensor RAM. The interrupt line
goes low with each FIFO/
Sensor RAM read and returns
high if there is still informa-
tion in the RAM. In a sensor
mode, the interrupt line goes
high whenever a change in a
sensor is detected.
Ground and power suppJy pins.
Scan Lines which are used to
scan the key switch or sensor
matrix and the display digits.
These lines can be either en-
coded {1 of 16) ordecoded (1 of

8 DBO-DB7
Keyboard modes. It has an
active internai pullup to keep it
high until a switch closure pulls
it low.

à--

1 CLK
CNTL/STB For keyboard modes this line is

used as a control input and
stored like status on a key clo-
sure. The line is also the strobe
line that enters the data into the
FIFO in the StrobedInput mode.
(Rising Edge). It has an active
internai pullup to keep it high
until a switch closure pulls it
low.

1
1 RESET

CS1 4 OUT Ao-OUT A3 These two ports are the outputs
4 OUT Bo-OUT B3 for the 16 x 4 display refresh

registers. The data from these
outputs is synchronized to the
scan Unes (SL0-SL3) for multi-
plexed digit displays. The two 4
bit ports may be blanked inde-
pendently. These two ports may
also be considered as one 8 bit
port.
Blank Display. This output is
used to blank the display during
digit switching or by a display
blanking command.

Ao1

2 RD. WR

BD1

1 IRQ

PRINCIPLES OF OPERATION
The following is a description of the major éléments of the
8279 Programmable Keyboard/Display interface device.
Refer to the block diagram in Figure 1.
I/O Control and Data Buffers
TheI/O control section uses the CS. Ao.RD and WR lines
to control data flow to and from the various internai
registers andbuffers. AIJ data flow to and from the 8279 is
enabled by CS.The character of the information, given or
desired by the CPU. is identified by Ao. A logic one
means the information is a commajTd or status. A logic
zéro means the information is data. RD and WR détermine
the direction of data flow through the Data Buffers. The
Data Buffers are bi-directional buffers that connect the
internai bus_ to the external bus. When the chip is not
selected (CS = 1), the devices are in a high impédance
State. The drivers input during WR * CS and output during
RD •ÔS.
Control and Timing Registers and Timing Control
These registers store thekeyboard anddisplay modes and
other operating conditions programmed by the CPU. The
modes are programmed by presenting the proper
command on the data lines with Ao - 1 and then sending
a WR. The command is latched on the rising edge of Wft.

2 VSSi Vcc
4 SL0-SL3

4).
8 RL0-RL7 Return line inputs which are

connecîed to the scan lines
through the keys or sensor
switches. They hâve active in-
ternai pullups to keep them
high until a switch closure pulls
one low. They also serve as an
8-bit input in the Strobed Input
mode.
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FUNCTIONAL DESCRIPTION -;/

Scanned Sensor Matrix — with encoded (8 x 8 matrix
switches) or decoded (4 x 6 matrix switches) scan fines
Key status (open or closed) stored in RAM addressable
by CPU.

•Strobed Input — Data on return fines during control
line strobe is transferred to FIFO.

Smce data input and display are an intégral part of many
microprocessor designs, the System designer needs an
interface that can control these functions without placing
a large load on the CPU The 8279 provides this function
for 8-bit microprocessors.
The 8279 has two sections: keyboard and display. The
keyboard section can interface to regular typewriter style
keyboards or random toggle or thumb switches. The
display section drives alphanumeric displays or a bank of
indicator lights. Thus the CPU is relieved from scanning
the keyboard or refreshing the display.

The 8279 is designed to directiy connect to the
microprocessor bus. The CPU can program ali operating
modes for the 8279. These modes inctude:

Output Modes
•8 or 16 character multipfexed displays that can be

organized as dual 4-blt or single 8-bit.
•Right entry or left entry display formats.

Other features of the 8279 inctude:

•Mode programming from the CPU.
•Ctock Prescaler
•Interrupt output to signal CPU when there is keyboard

or sensor data available.

•An 8 byte FIFO to store keyboard information.
•16 byte internat Display RAM for display refresh. This

RAM can also be read by the CPU.

Input Modes
•Scanned Keyboard — with encoded (8 x 8 key

keyboard) or decoded(4 x 8 key keyboard) scan fines.
A key dépréssion generales a 6-bit encoding of key
position. Position and shift and control status are
stored in theFIFO. Keys areautomatically debounced
with 2-key lockout or N-key rollover.

A5 wA es A0 IRQCl.K AES T OBO-7

FlFO'SENSOR
RAM

STATUS
DATA

BUFFtRS I/O CONTROL

U INTERNAL - DATA BUS < 81

V \z
fie 8

FlFO'SENSOR
RAM

CONTROL ANO
TIMING

REGISTERS

OISPLAV
AOORESS

REGISTERS
KEY60ARO
OE0OUNCE16 «f

OISPIA Ÿ
RAM

AND
CONTROL

TIMING
ANO

CONTROL 1\7
OlSPLAY

REGISTERS
RETURNSCAN COUNT Ê R

848

V7 SHIFT
CNTL/STB65OüTA0 > OUT 80J RLo >SLo J

I M 5 4



V I I . 5 0
Manuel technique

T

8279/8279-5
»

SOFTWARE OPERATIONThe command is then decoded and the appropriate
function is set. The timing control contains the basic
timing counter chain. The first counter isa - N prescaler
that can be programmed to yield an internai frequency
of 100 kHz which gives a 5.1 ms keyboard scan time and
a 10.3 ms debounce time. The other counters divide
down the basic internai frequency to provide the proper
key scan, row scan, keyboard matrix scan, and display
Scan times.

. .
8279 commands
The foliowing commands program the 8279 operating
modes. The commands are sent on the Data Bus with CS
low and Ap high and are loaded to the 8279 on the rising
edge of WR.

Keyboard/Display Mode Set
MSB LSB

Scan Counter
The scan counter has two modes. In the encoded mode,
the counter provides a binary count that must be
externaliy decoded to provide the scan lines for the
keyboard and display. In the decoded mode, the scan
counter décodés the least significant 2 bitsandprovidesa
decoded 1 of 4 scan. Note than when the keyboard is in
decoded scan, so is the display. This means that only the
first 4 characters in the Display RAM are displayed.
In the encoded mode, the scan lines are active high
outputs. in the decoded mode, the scan lines are active
iow outputs.

0 D D K K KCode:

Where DD is the Display Mode and KKK is the Keyboard
Mode.
DD j0 0 8 8-bit charactei display — Left entry

0 1 16 8-bit character display — Left entry *

1 0 8 8-bit character display — Right entry

1 1 16 8-bit character display — Right entry

For description of right and left entry. see Interface
Considérations. Note that when decoded scan is set in
keyboard mode, the display is reduced to 4 characters
independenl of display mode set.

Return Buffers and Keyboard Debounce
and Control
The 8 return lines are buffered and latched by the Return
8uffers. In the keyboard mode, these lines are scanned,
looking for key closures in that row. If the debounce
circuit detects a closed switch, it waits about 10 msec to
check if the switch remains closed. If it does, the address
of the switch in the matrix plus the status of SHIFT and
CONTROL are transferred to the FIFO. In the scanned
Sensor Matrix modes, the contents of the return lines i$

directly transferred to the corresponding row of the
Sensor RAM (FIFO) each key scan time. In Strobed Input
mode, the contents of the return lines are transferred to
the FIFO on the rising edge of the CNTL/STB line puise

KKK
Encoded Scan Keyboard — 2 Key Lockout *

Decoded Scan Keyboard — 2-Key Lockout
Encoded Scan Keyboard — N-Key Rollover

Decoded Scan Keyboard — N-Key Rollover
Encoded Scan Sensor Matrix
Decoded Scan Sensor Matrix

Strobed Input. Encoded Display Scan

Strobed Input, Decoded Display Scan

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1FIFO/Sensor RAM and Status
This block is a dual function 8 x 8 RAM. In Keyboard or
Strobed Input modes, it is a FIFO. Each new entry is
written into successive RAM positions and each is then
read in order of entry. FIFO status keeps track of the
number of characters in the FIFO and whether it is fuit or
empty. Too many reads or wntes will be recognized as an
error. The status can be read by an RD with CS low and
Ao high. The status iogic also provides an IRQ signal
when the FIFO is not empty In Scanned Sensor Matrix
mode, the memory is a Sensor RAM. Each row of the
Sensor RAM is loaded with the status of the correspond-
ing row of sensor in the sensor matrix. In this mode,IRQis
high if a change m a sensor is detected.

Display Address Registers and Display RAM
The Display Address Registers hold the address of the
word currently bemg written or read by the CPU and the
two 4-bit nibbles bemg displayed. The read/write
addresses are programmed by CPU command. They also
can be set to auto incrément after each read or write. The
Display RAM can be directly read by the CPU after the
correct mode and address is set. The addresses for the A
and B nibbles are automatically updated by the 8279 to
match data entry by the CPU. The A and B nibbles can be
entered. independently or as one word. according to the
mode that is set by the CPU. Data entry to the display can
be set to either left or right entry. See Interface
Considérations for details.

1 1 0
1 1 1

Program Clock
\

Code: 0 0 1 P P P P P

Ail timing and multiplexing signais for the 8279 are
generated by an internai prescaler. This prescaler
divides the external clock (pin 3) by a programmable
integer. Bits PPPPP détermine the value of this integer
which ranges from 2 to 31. Choosing a divisor that yields
100 kHz will give the specified scan and debounce
times. For instance, if Pin 3 of the 8279 is being clocked
by a 2 MHz signal, PPPPP should be set to 10100 to
divide the clock by 20 to yield the proper 100 kHz operat-
ing frequency.

cr
<ce=0 LUQ_
X

ZÊ O.
ce
ni
Q-

Read FIFO/Sensor RAM

X = Dont Care0 1 0 Al X A A ACode:

The CPU sets up the 8279 for a read of the FIFO/Sensor
RAM by first writing this command. In the Scan Key-
' Default atter reset
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board Mode, the Auto-Increment flag (Al) and the RAM
addressbits (AAA) are irrelevant.The 8279 will automati-
cally drive the data bus for each subséquent read (A0=0)
in the same sequence in which the data first entered the
FIFO. Ail subséquent reads will be from the FIFO until
another command is issued.

Clear

The C0 bits are available in this command to clear ail
rows of the Display RAM to a selectable blanking code , ^

Y U

as follows:
CQ CQ Cp

* *
1 TIn the Sensor Matrix Mode, the RAM address bits AAA

select oneof the8 rows of the Sensor RAM.If the Al flag
is set (Al=1), each successive read will be from the sub-
séquent row of the sensor RAM.

0 X Ali Zéros ( X - Don't Care)

10 AB « Hex 20 (0010 0000)

t 1 AH Ones
Enable clear display when - 1 (or by CA * 1)

During the time theDisplay RAM isbeingcleared (^160 ys),
it may not be written to. The most significant bit of the
FIFO status word is set during this time. When the Dis-
play RAM becomes available again, î t automatlcally
resets.

Read Display RAM

0 1 1 Al A A A ACode:

The CPU sets up the 8279 for a read of the Display RAM
by first wrlting this command. The address bits AAAA
select one of the 16 rows of the Display RAM. If the Al
flag Is set (Al=1), this row address will be incremented
after each following read or Write to the Display RAM.
Since the same counter is used for both reading and
wrlting, this command sets the next read or Write
address and the sense of the Auto-Increment mode for
both operations.

If the CF bit is asserted (CF=1), the FIFO status is
deared and the imerrupt Os.îput line is restn. Also, the
Sensor RAM pointer is set to row 0.

CA, the Clear AH bit, has the comblned effect of CD and
CF; lt uses the Cp clearing code on the Display RAM and
also clears FIFO status. Furthermore, it resynchronizes
the Internai timlng Chain.
End Interrupt/Error Mode SetWrite Display RAM

1 0 0 Al A A A IICode:
11 11|1 E X X X X X = Don t care.Code.

The CPU sets up the 8279 for a Write to the Display RAM
by first wrlting this command. After writing the com-
mand with A0=1,ail subséquent writes with A0=0 will
be to the Dlsplay RAM. The addressing and Auto-
Increment fonctions are identical to those for the Read
Display RAM. However, this command does not affect
the source of subséquent Data Reads; the CPU will read
from whichever RAM (Display or FIFO/Sensor) which

*a& last specified. If,indeed,the Jisplay RAM v;as last
specified, the Write Display RAM will, nevertheless,
change the next Read location.

For the sensor matrix modes this command towers the
IRQ line and enables further writing into RAM. (The IRQ
line would hâve been raised upon the détection of a
change in a sensor value.This would hâve also inhibited
further writing into the RAM until reset).
ror the N-key rollc ser noie — if the E bithp-og-anmed
toT the chip will operate in the spécial Error mode. (For
further details, see Interface Consideratrons Section.)

Status Word
The status word contains the FIFO status, error, and
display unavailable signais. This word is read by the CPU
when Ao is high and CS and RD are low. See Interface
Considérations for more detail on status word.

Display Write Inhlblt/Blanklng

The IW Bits can be used to mask nibble A and nibble B
in applications requiring separate 4-bit display ports.By
setting the IW flag (IW=1) for one of the ports, the port

becomes marked so that entries to the Display RAM
from the CPU do not affect that port. Thus, if each nibble
is input to a BCD décoder, the CPU may write a digit to
the Display RAM without affecting the other digit being
displayed. It is important to note that bit B0 corresponds
to bit D0 on the CPU bus,and that bit A3 corresponds to
bit 07.

CO

-TceZD LUO. eZi Data Read
Oata is read when Ao, CS and RD are ail low, The source
of the data is specified by the Read FIFO or Read Display
commands. The trailing edge of RD will cause the address
of the RAM being read to be incremented if the Auto-
Increment flag is set. FIFO reads always incrément (if no
error occurs) independent of Al.

æ
of

Data Write
Data that is written with Ao. C5 and WR low is always
written to the Display RAM. The address is specified by the
latest Read Display or Write Display command. Auto-
Incrementing on the rising edge of WR occurs if Al set by
the latest display command.

If the user wishes to blank the display, the BL flags are
available for each nibble. The last Clear command issued
détermines the code to be used as a "blank.” This code
defaults to all zéros after a reset. Note that both BL
flags must be set to blank a display formatted with a
single 8-bit port.
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INTERFACE CONSIDERATIONS
Scanned Keyboard Mode, 2-Key Lockout
There are three possible combinations of conditions
that can occur during debounce scanning. When a key is
depressed, the debounce logic is set. Other depressed
keys are iooked for during the next two scans. If none
are encountered, it Is a single key dépréssion and the
key position is entered into the FIFO along with the
status of CNTL and SH1FT lines. If the FIFO was empty,
IRQ will be set to signal the CPU that there is an entry in
the FIFO. If the FIFO was full, the key will not be entered
and the error flag will be set. If another closed switch is
encountered, no entry to the FIFO can occur. If all other
keys are released before this one, then it will be entered
to the FIFO. If this key is released before any other, it
will be entirely ignored. A key is entered to the FIFO
only once per dépréssion, no matter how many keys
were pressed along with it or in what order they were
released. If two keys are depressed within the debounce
cycle, it is a simultaneous dépréssion. Nelther key will
be recognlzed until one key remains depressed alone.
The last key will be treated as a single key dépréssion.

Incrément flag is set to zéro, or by the End Interrupt
command if the Auto-Increment flag is set to one.

Note: Multiple changes in the matrix Addressed by <SLo-a
»0) may cause multiple interrupts. (SLo*0in the Decoded
Mode). Reset may cause the 8279toseemultiplechanges.

Data Format
In the Scanned Keyboard mode, the character entered
Into the FIFO corresponds to the position of the switch
in the keyboard plus the status of the CNTL and SHIFT
lines (non-inverted). CNTL Is the MSB of the character
and SHIFT is the next most significant bit. The next
three bits are from the scan counter and indicate the
row the key was found in.The last three bits are from the
column counter and Indicate towhichreturn line the key
was connected.

LS8MSB

RETURNCNTL SHIFT SCAN

SCANNED KEYBOARD DATA FORMAT

In Sensor Matrix mode, the data on the return lines is
entered directly in the row of the Sensor RAM that
corresponds to the row in the matrix being scanned.
Therefore, each switch postion maps directly to a Sensor
RAM position. TheSHIFT and CNTL inputs are ignored in
this mode. Note that switches are not necessarily the only
thing that can be connected to the return lines in this
mode. Any logic that can be triggered by the scan lines
can enter data to the return line inputs. Eight multiplexed
input portscouldbe tied to thereturn lines and scannedby
the 8279.

Scanned Keyboard Mode, N*Key Rollover
With N-key Rollover each key dépréssion is treated
independently from ail others. When a key is depressed.
the debounce circuit waits 2 keyboard scans and then
checks to see if the key is still down. if it is. the key is
entered into the FIFO. Any number of keys can be
depressed and another can be recognized and entered
into the FIFO. If a simultaneous dépréssion occurs. the
keys are recognized and entered according to the order
the keyboard scan found them.
Scanned Keyboard — Spécial Error Modes
For N-key rollover mode the user can program a spécial
error mode. This isdonc by the"End Interrupt/Error Mode
Set" command. The debounce cycle and key-validity
check are as in normal N-key mode, if during a single
debounce cycle, two keys are found depressed, this is
cons»dered a simultaneous multiple dépréssion, and sets
an e.ro flag. Th»s f.ag will prever t any:urt.ier wnting into
the FIFO and will set interrupt (if notyetset). The error flag
could be read in this mode by reading the FIFO STATUS
word (See "FIFO STATUS" for further details ) The error
flag is reset by sending the normal CLEAR command with

= 1.

LSBMSB

| »17 «U RLS RL. RLj RL, RL, RLp |
In Strobed Input mode, thedata is alsoentered tothe FIFO
from the return lines. The data is entered by the rising
edj's of a CNTl /STP line puise. Data can rome from
another encoded keyboard or simple switch matrix. The
return lines can also be used as a general purpose strobed
input.

LSBMSB

r RL7 RLS RLS Rt-4 AL 3 RL2 RL, RLQSensor Matrix Mode
In Sensor Matrix mode, the debounce logic is inhibited.
The status of the sensor switch is mputted directly to the
Sensor RAM. In this way the Sensor RAM keeps an image
of the State of the switches in the sensor matnx Although
debouncmg is not provided. this mode nas the advantage
that the CPU knows how long the sensor was closed and
when it was released. A keyboard mode can only indicate
a vahdated cfosure. To make the software easier. the
designer should functionally group the sensors by row
smce this is the format in which the CPU will read them.
The IRQ line goes high if any sensor value change is
detected at the end of a sensor matrix scan. The IRQ line is
cleared by the first data read operation if the Auto-

Dlsplay
Left Entry

Left Entry mode is the simplest display format in that each
display position directly corresponds to a byte (or nibbie)
in the Display RAM. Address 0 in the RAM is the left-most
display character and address 15 (or address 7 in 8
character display) is the right most display character.
Entering characters from position zéro causes the display
to fil! from theleft. TheI7th (9th) character is entered back
in the left most position and filling again proceeds from
there.
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0 1 2 3 4, 5"C§£'.7*^ï -i H
14 15 Display

RAM
Address

0 1

11st entry1Ht entry

14 150 1 0 1 2 3 4 5 6 7'PMH2nd entry 1 22nd entry

14 150 1 0 1 2 3 4 5 6 7

115|l6 |16th entry 1 2Command
10010101

14 150 1 Enter next at Location 5 Auto Incrément

15 |l6 |Mlh17th entry
0 1 2 3 4 5 6 7

0 1 14 15 31 23rd entry

15 116 |17 1818th entry
0 1 2 3 ,4 5 6 7

LEFT ENTRY MODE
{AUTO INCREMENT)

3 41 24th entry

LEFT ENTRY MOOE
(AUTO INCREMENT)

In the Right Entry mode. Auto Incrementing and non
Incrementing hâve the same effect as in the Left Entry
except if the address sequence is interrupted:

Right Entry

Right entry is the method used by most electronic
calculators. The first entry is placed in the right most
display character. The next entry is alsoplaced in the right
most character after the display is shifted left one
character. The left most character is shifted off the end
and is lost.

1 2 3 4 5 6 7 0 Display
RAM
Address

Ut entry

14 15 OnDisplay
RAM
Address

1 2 2 3 4 5 6 7 0 1
1Ht entry 1 22nd entry

15 0 12 3 2 3 4 5 6 7 0 1

1 22nd entry Command
10010101 ;

0 1 23 4 Enter next ai Location 5 Agto Incrément

1 2 33rd entry

3 4 5 6 7 0 1 2
13 14 150 1 13rd entry

H * 14 15 16I6th entry
4 5 6 7 0 1 2 3

14 15 0 1 21 2 3 44th entry

15 j 16 1717th entry RIGHT ENTRY MOOE
(AUTO INCREMENT)

Starting at an arbitrary location opérâtes as shown below:
15 0 12 3

3 | 4 16 17 1818th entry

0 1 2 3 4 5 6 7 Display
RAM
Address

</2
RIGHT ENTRY MODE
(AUTO INCREMENT)< Command

10010101
cer> UJ

Q.X2 o-
Enter next al Location 5 Auto Incr émentNote that now the display position and register address do

not correspond. Consequently. entering a character to an
arbitrary position in the Auto Incrément mode may hâve
unexpected results. Entry starting at Display RAM address
0 with sequential entry is recommended.

cr
UJ
O-

1 2 3 4 5 6 7 0

1Ht entry

2 3 4 5 6 7 0 1Auto Incrément
In the Left Entry mode. Auto Incrementing causes the
address where the CPU will next write to be incremented
by one and the character appears in the next location.
With non-Auto Incrementing the entry is both to the same
RAM address and display position. Entry to an arbitrary
address in the Auto Incrément mode has no undesirable
side effects and the resuit is predictable:

1 22nd entry

4 5 l 6 7 8 1 2 38th entry

5 6 7 8 9 2 3 49th entry

RIGHT ENTRY MODE
(AUTO INCREMENT)
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In a Sensor Matrix mode, a bit is ta th^JJO status
word to indicate that at least onesensor dûsur^iri^is contained in the Sensor RAM. . '
In Spécial Error Mode the S/E bit is showing theeffor*ffl *̂and serves as an indication to whether a simuifandous¥^"\
multiple closure error has occurred.

FIFO STATUS WORD

Entry appears to be from the initial entry point.

tion
B/16 Character Ditplay Formats
If the display mode is set to an 8 character display: the on
duty-cycle is double what it wouid be for a 16 character
dispfay (e.g., 5.1ms scan time for 8 characters vs. 10.3 ms
for 16 characters with 100 kHz internai trequency).

1

t

G. FIFO Status
FIFO status is used in the Keyboard and Strobed Input
modes to indicate the number of characters in the FIFO
and to mdicate whether an error has occurred. There are
two types of errors possible: overrun and underrun.
Overrun occurs when the entry of another character into a
fut! FIFO is attempted. Underrun occurs when the CPU
tries to read an empty FIFO.

«

The FIFO status word also has a bit to indicate that the
Display RAM was unavailable because a Clear Display or
Clear Ail command had not completed its clearing
operation.

j FIFO Ful l

Pjs/E OUf N | N ] N
, I . I Number of

characters in FIFO
Error-Underrun
Error-Overrun
Sensor Closure/Error Flag for
Multipt* Clôtures
Display unavailable

APPLICATIONS

KCYBOARD
MATRIX

SMIFT

CONTROL

£ t COLUMNS
RETUAN

LINES 8 ROttS

7>
O 5V

SMIFT CNTL R0.,INT
INT 3 * 8 DECODER

DATA BUS-BIT
MICRO DATA

PROCES»* BUS
SYSTEM

1
0v

VM üao &o->
3 L$i*

'J-ÀÔ *0-3 </>ÎÎ5R{ 8279WR SCAN UNES <ZCONTROLS i5w aiRESET UJa_
i-RESET £ O-a 4 * IC DECOOERc5{ ccADORESS

*0BUS a.AQ
K»CUC ibCUCCuOCK

B0- 3 A0-> BIANK
OISFLAY

ADDRESSES
fDECOOED)7 OISRLAY

CHARACTERS
DATA

DlSFLAY

•Do not drive me keyboard décoder with the MSB of the scan lines.

1M50

o
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8279/6279-5

%'COMMENT: Stresses above those listedundm 'Absolu
Maximum Ratings" may cause permanent damdfek& îhe
device. This is a stress rating only and furrcxionai ôf^A .
tion of the device at these or any other condition* abdUtjf
those indicated in the opérational sections of thisspecifi- *̂ ^cation is not impiied. Exposure to absolute maximum
rating conditions for ex tended périods may affect device
refiability .

ABSOLUTE MAXIMUM RATINGS*
. . 0°C to 70°C
-65°C to 125°C

Ambient Température .
Storage Température ..
Voltage on any Pin with
Respect to Ground . ,

Power Dissipation
-0.5V to +7V

1 Watt

D.C. CHARACTERISTICS
TA = 0°C to 70°C, Vss = 0V, Note 1

Symbol Parameter Min. Max. Unit Test Conditions
V|L1 -0.5 1.4 Vînput Low Voltage for

Return Lines

V|L2 Input Low Voltage for Ail Others -0.5 0.8 V
V,H| 2.2 VInput High Voltage for

Return Lines
V,H2 Input High Voltage for Ail Others 2.0 V

VOL Output Low Voltage 0.45 V Note 2
VQH Output High Voltage on Interrupt

Line
3.5 V Note 3

11L1 Input Current on Shift, Control and
Return Lines

+10 pA VlN " VCC
V(N = 0V-100 pA

l|L2 Input Leakage Current on AH Others ±10 V|N ” Vcc t0

Output Float Leakage'OFL ±10 MA VQUT * Vcc to OV

•cc Power Supply Current 120 mA

Notes:
1. 8279, VCC - +5V i.5%; 8279-5. VCC =• +5V ±10%.
2. 8279, loL * 16mA;8279* 5, «OL * 2.2mA.
3. 8279,IQH = -IOOüA, 8279*5, IQH * -400/iA.

CAPACITANCE
SYMBOL TEST TYP. MAX, UNIT TEST CONDITIONS

<
CC pFCin Input Capacitance 5 10 Vjn=VCCID LL)

O.
5a

Coût Output Capacitance 10 20 PF Vout=VCCCT.-i-lQ_ -

11‘160
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8279/8279-5

A.C. CHARACTERISTICS
TA - tfC to 70°C, Vss - OV, (Note 1)

Bus ?aram*ters
Rssti Cycl*:

vfA*i - m .Vr
ri

-5^
8279-58279

Min.Symbol Parameter Max. Max. UnitMin.
0Address Stable Before READ 50*AR ns

0Address Hold Time for R EAD 5fRA ns

250READ Puise Width 420tRR ns

tRD121 Data Delay from READ 150300 ns

tAD<2> 250Address to Data Valid 450 ns

READ to Oata Floating 100 10 10010*DF ns

Read Cycle Time 11tRCY PS

Write Cycle:

8279-58279
ParameterSymbol Max.Min. Max. Min. Unît

Address Stable Before WR ITE 50 0Uw ns

Address Hold Time for WRITE 20 0*WA ns

WRITE Puise Width 400 250*WW ns

Data Set Up Time for WR ITE 300 150fow ns

Data Hold Time for WRITE 040two ns

Notes:
1. 8279. VCC +5V ±5%;8279-5.VCC - +5V *10%.
2 8279,CL * 100pF;8279-5,CL - 150pF.
Other Tlmlnga:

8279 8279-5
Symbol Parameter Min. Max. Min. Max. Unit

Clock Puise Width 230 120 nsec
Clock Period tûJ 320tcv ns »c

Keyboard Scan Time:
Keyboard Debounce Time:
Key Scan Time:
Display Scan Time:

5.1 msec
10.3 msec
80 psec
10.3 msec

Digit-on Time:
Blanking Time:
Internai Clock Cycle:

480 psec
160 psec
10 psec

c/>
ce=:u>Q

_
XSô:
ce
LU
a.

Input Waveiorms For A.C. Tests

x 2e
TEST POINT - -"x

08
0.45

11-161

J
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8279/8279-5

WAVEFORMS

Read Operation

xAQ, £5 (SYSTEMS
ADORESS BUS)

'RCY«Aft

‘RA

A. J YRD (READ CONTROL»

'RO «DF

tAD

\\\V\\\w\\\\\V\\HIGH IMPEDANCE\\\\\\ \ \ \ \\\\\ \ \V3 XDATA BUS
(OUTPUT) S DATA VALIO Y

Write Operation

x X (SYSTEM'S
ADORESS BUS)

A0. CS

«wr*«AW «WA

3. .1WR (WRITE CONTROL )

Jow xwo

X XOATA BUS
(INPUT)

DATA
MAY CHANGE

DATA
MAY CHANGE

DATA VAUD

Clock input

'«w

/\ \
'cv

11- 162
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8279 SCAN TIMING

SCAN WAVEFORMS

IVAAAil
/ \ / \ / \

s®

s,

ENCOOEO
SCAN / \ /5?

/Sj

So v/ vy v/
S, V V\JOECODEO

SCAN

S? v/v vy
Sj vy vy v\ j

DISPLAY WAVEFORMS
ASSUME INTERNAI FREQUENCY » 100 LH,
SOtcr«tM*40„a - 64 lCY

\ / \S»

\ !S,

\(~ t/>A^- Aj
ACTIVE HIGH

BLANK > f

AJÏL/ V
BLANK
CODE

BLANK
COOC*AW) <A(1)IA czr>.- j

Qu n•BLANK CODE IS ElTHER ALL
0 « OR ALL1'* OR 20 HEX

Ute-cr
uUr O-Bo-«j

ACTIVE HIOH
BLANK
CODE

1 f BLANK ' f

À COPE‘ A
BLANK
CODE*

B(0> B<1|

70 70B0 70
d» (*• •04M va 4M Ma -**—v*"*1

H*
/ VJ \

kSH
RLo RL. RL, RL, RU RL,RLo - RL, RL* BL, RL, RL, RL,RL* RU RL* RU RL,

«Hi-H I \m— CONOITIONAL WRITE TO FIFO«Ma—I r4~RL* SELECTED,LATCHE0 RETURN UNES ARE SAMPLED ONE AT A TIME AS SHOWN.

NOTE: SHOWN IS ENCOOEO SCAN LEFT ENTRY
SrS,ARE NOT SHOWN BUT TMEY ARE S1MPLY S,OIVIDED BY 2 AND 4

11* 163
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2708/8708*
8K AND 4K UV ERASABLE PROM

Max. Power OrganizationMax. Access
2708 800 mW 450 ns 1K x 8
2708L 425 mW 1K x 6450 ns
2708-1 800 mW 350 ns 1K x 8
2704 800 mW 450 ns 512 x 8

Low Power Dissipation — 425 mW
Max. (2708L)

Data Inputs and Outputs TTL
Compatible during both Read and
Program Modes

2
Orr -

2 Fast Access Time — 350 ns Max.
(2708-1)

Oa:
Q_

Three-State Outputs — OR-Tie
CapabilityStatic — No Clocks Required

The Intel® 2708 is a 8192-bit ultraviolet light erasable and electrically reprogrammable EPROM, ideally suited where
fast turnaround and pattern expérimentation are important requirements. AH data inputs and outputs are TTL com-
patible during both the read and program modes. The outputs are three-state, allowing direct interface with common
System bus structures.
The 2708L at 425 mW is available for Systems requiring lower power dissipation than from the 2708. A power
dissipation savings of over 50%, without any sacrifice in speed, is obtained with the 2708L. The 2708L has high input
noise immunity and is specified at 10% power supply tolérance. A high-speed 2708-1 is also available at 350 ns for
microprocessors requiring fast access times.For smaller size Systems there is the 4096-bit 2704 which is organized as
512 words by 8 bits. AH these devices hâve the same programming and erasing spécifications of the 2708. The 2704
eiectrical spécifications are the same as the 2708.
The 2708 family is fabricated with the N-channel Silicon gâte FAMOS technology and is available in a 24-pin dual in-line
package.

PIN CONFIGURATION BLOCK DIAGRAM
DATA OUTPUT

U0-O72* IKc
23 3 AB

22 Agl’l
2' 3^8

20 3 CS/W

1* 3^0

18 PROGRAM

17 DO? <MS8i

16 3 Os

»5 J Os

*4 304

13 303

A >C
A.C
As [=
ATC

A,C
<LS6) A0E
(LSB) Oo C

OlC
o? C

1
1

2

3

4

CMiP SELECT
LOGICCSANtS

OUTPUT BUFf RS
6 2708/2754

7
V

Y GATING*2 OECOOER8 A3

9
ADORESS-
INPUTS10 A*î5

11 64 X 128
ROM ARRAY

X

\Â OiCODE R
VKC 12

NOTE 1: PIN 22 MUST BE CONNECTED
TO VSS FOR THE 2704.

PIN NAMES
PIN CONNECTION DURING READ OR PROGRAM

ADORESS INPUTSAo A,
PIN NUMB6ROi o» OA TA OUTPUTS/lNPUTS

ADORESS
INPUTS

CSAVE CHIP SELECT /WRITE ENABLE INPUT
DATAI/O

CS/WE9- 11 18. VSS PROGRAM VQD V0B VCC
MODE 13-17 22.23 12 2418 19 20 21

READ °OUT AIN GND GND 512 VIL -5
! DESELECT HIGH IMPEDANCE DON* T CARE GND ) GND *012 V,H -5

PROGRAM PULSEDD(N AIN GND 5VIHW -5
28V I

•Ail 8708 spécifications are Identlcal to the 2708 spécifications. 4-20
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2708 FAMILY
PROGRAMMING
The programming spécifications are described in the Data Catalog PROM/ROM Programming instructions Section.
Absolute Maximum Ratings*
Température Under Bias
Storage Température

VQD With Respect to VBB
VQC and Vgs With Respect to VBB
Ail Input or Output Voltages With Respect

to VBB During Read
CS/WE Input With Respect to VBB

Ouring Programming
Program Input With Respect to VBB
POWER Dissipation

. . -25°C to +85°C

. . -65°C to +125°C

. . . +20V to -0.3V

. . . +15V to -0.3V

'COMMENT
Stresses above those hsted under "Absolute Maximum
Ratings" may cause permanent damage to the device.
This is a stress rating only and functional operation

of the device at these or any other conditions above
those mdrcated in the opéraiional sections of this
spécification is not implied- Exposure to absolute
maximumratingconditions for extended periods may

affect device reliability.
+15V to -0.3V

+20V to -0.3V
+35V to -0 3V

1.5W
5occ
5
ODC and AC Operating Conditions During Read £

2708 2708 1 2708L
0°C- 70°C 0°C - 70°C 0°C- 70°CTempérature Range(J 5V t 10%5V 15%Vcc Power Supply 5V î 5%

VQD Power Supply 12V ± 5% 12V ± 5% 12Vi10%

Vgg Power Supply -5Vi5% -5Vi5% -5Vi10%

READ OPERATION
D.C. and Operating Characteristics

2708. 2708- 1 Limiti 2708L Limitt
Symbol Unit* T«iConditionsPirameter

Max. 12)
Min. Typ. Min. Typ. Max,

10 V,N 5.25V or V<N - V|LAddress and Chip Select Input 5mk Current 10 1 *|A*LI 1

10 to VpUT •6.SV, CS/WE SV> L0 Output Leakage Current 1 1 pA

Worst Case Supply Current*^*150 65 21 mAIppl3 ) VDO Supply Current 28
2'ÇÇf3| 6 10 4Vcc Supply Current mA AU tnputs High,

CS/WE - SV,TA - 0‘Ceelsi 30 10 14Vpe Supply Current 45 mA

0.65VSS VSS VVIL Input Low Voltage 0.65
2.23.0 VççH Vcc4 * VV|H Input High Voltage

lOL * 1.6mA 12708. 2708- 11
0.40.45VOL Output Low Voilage V

l0L 2mA 12708LI

IQH -100 **A3.7 3.7V0H1 Output Migh Voltage V

2.4 IQH- -1 mA2.4V0H2 Output High Voltage V

TA 70OC325800 mW
PD Power Dissipation TA - o”c425 mW

NOTES: ». VB8 must applied prior to Vç£ and VQO. VBg mu*t also be the 1ast Power supply swiiched ofl
2. Typical values are for TA “ 25*C and nommai supply voltages.
3. The lotal Power disiipation it not calculated bv summing ih* various currents llpo,lçc.ând lBB' rT»ulciplied by their respective vol-

tages since current paths exist between the various power supplies and V$s- The IQO.,CC- * 68 Currents should be used to déter-
mine Power supply capaCitv only.

4- lBB lor the 2708L is specibedin the programmed State and is 18 mA maximum m the unprogrammed State.

2708 AND 2708-1
RANGE OF SUPPLY CURRENTS

VS. TEMPERATURE

2708L
RANGE OF SUPPLY CURRENTS

VS. TEMPERATURE ACCESS TIME VS. TEMPERATURE
MO•0K I I1

1 TTLL0A0 » VttpF

30 •O

Iî
t JWe «
£ I£ s« 40 s33 H*> 30010

It
2

30
100

0 «0 M W0 30M •0 1000 30 «0I»0 40 M N30
TaI*CI TACCI T* f'c>

4-21

i
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2708 FAMILY

A. C. Characteristics

2708,2708L,Limitj

Typ.2708-1Limits Unit*ParameterSymbol Max.Min. Typ. Min.Max.
280 450Address to Output Delay 280 350 nsUCC

Chip Select to Output Delay 60 120 60 120tco ns

120Chip Deselect to Output Float 1200 0tOF ns
5 0Address to Output Hold 0tQHg ns

5o
£

CAPACITANCE TA - 25°C, f - 1 MHz A.C. TEST CONDITIONS:
Output Load: 1 TTL 9ate and CL * 100 pF
Input Rise and Fall Times: <20 ns
Timing Measurement Reference Levais: 0.8V and

2.8V for inputs; 0.8V and 2.4V for outputs.
Input Puise Levais: 0.65V tô 3.0V

Symbol Parameter Typ. Unit. ConditionsMax.
%C|N Input Capacitance pF4 6 V|N * 0V J

CQUT Output Capacitance 8 PF12 VûUT 3

Note: Tlits parameter it periodicelly scmpied and îs not 100% testeJ

Waveforms

X XADDAESS

I
I- *OHI

\ /I
I

II
K 'co1

l’*CC 1h x:XJ# .> "v
DATA OUT INVAL10OATA OATA OUT

FLOATING %mOUT

form Intel which should be placed over the 2708 window
to prevent unintentional erasure.ERASURE CHARACTERISTICS

The recommended erasure procedure (see Data Catalog
PROM/ROM Programming Instructions Section) for the
2708 family is exposure to shortwave ultraviolet light
which has a wavelength of 2537 Angstroms (A). The inte-
grated dose (Le., UV intensity X exposure time) for erasure
should be a minimum of 15 W-sec /cm2. The erasure rime
with this dosage is approximately 15 to 20 minutes using an
ultraviolet lamp with a 12000 pW/cm2 power rating. The
device should be placed within 1 inch of the lamp tubes
during erasure. Some lamps hâve a filter on their tubes
which should be removed before erasure.

The erasure characteristics of the 2708 family are such that
erasure begins to occur when exposed to light with wave-
lengths shorter than approximately 4000 Angstroms (À).It
should be noted that sunlight and certain types of fluores-
cent lamps hâve wavelengths in the 3000-4000A range.
Data show that constant exposure to room level fluores-
cent lighting could erase the typicaf device in approxi-
mately 3 years, while it would take approximately 1 week
to cause erasure when exposed to direct sunlight. If the
2708 is to be exposed to these types of lightingconditions
for extended periods of time, opaque labels are available

4 22

;
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1024x4 Static Random
Access Memory

SY2114

MEMORY
PRODUCTSSyiHTlek

INCORPORATED
SEPTEMBER 1978

• 200 ns Maximum Access

• Low Operating Power Dissipation
0.1 mW/Bit

•No Clocks or Strobes Required

• Identical Cycle and Access Times
•Single +5V Supply

•Totally TTL Compatible:
Ail Inputs,Outputs, and Power Supply

•Common Data I/O
•400 mv Noise Immunity

•High Density 18 Pin Package

The SY2114 is a 4096-Bit static Random Access
Memory organized 1024 words by 4-bits and is fabri-
cated using Synertek's N-channel Silicon-Gate MOS
technology. It is designed using fully DC stable (static}
circuitry in both the memory array and the decoding
and therefore requires no clock or refreshing to
operate. Address setup times are not required and
the data is read out nondestructively with the same
polarity as the input data. Common Input/Output
pins are provided tosimplify design of the bus oriented
Systems, and can drive 1 TTL load.

The SY2114 is designed for memory applications
where high performance, low cost, large bit storage,
and simple interfacing are important design objectives.
It is totally TTL compatible in ail respects: inputs,
outputs, and the single +5V supply. A separate Chip
Select (CS) input allows easy sélection of an individ-
ual device when outputs are or-tied.
The SY2114 is packaged in an 18-pin DIP for the
highest possible density and is fabricated with N-
channel. Ion Implanted, Silicon-Gate technology — a
technology providing excellent performance charac-
teristics as well as improved protection against con-
tamination.PIN CONFIGURATION

A6 C
AS C

A3 C
Ao E
A1 c
A2 C

VCC
A7

181

2 17

BLOCK DIAGRAMA3 16 8

N4 15

2114 i/o
l/02

"04
m

145 1 A0
136

VCCA1127 GND
cs c H8 A2 MEMORY ARRAY

64 ROWS
64 COLUMNS

GND d ROW
SELECT

109
A3

A4ORDERING INFORMATION
a5Supply

Current
(Max)

450nsec 100mA
450nsec 100mA
3Û0nsec 100mA
300nsec 100mA
450n$ec 70mA
450nsec 70mA
300nsec 70mA
300nsec 70mA
200nsec 100mA
200nsec 100mA
200nsec 70mA
200nsec 70mA

Température
Range

0°C to 70°C
0°C to 70°C
0°C to 70°C
0°C to 70°C
0°C to 70°C
0°C to 70°C
0°C to 70°C
0°C to 70°C
0°C to 70°C
0°C to 70° C
0°C to 70°C
0°C to 70°C

SiOrder
Number

Package
Type

Access
Time

i/o. COLUMN
I/O CIRCUITS

b-SYC2114
SYP2114
SYC2114-3
SYP2114-3 Molded
SYC2114L Ceramic
SYP2114L Molded
SYC2114L-3 Ceramic
SYP2114L-3 Molded
SYC2114-2 Ceramic
SYP2114-2 Molded
SYC2114L-2 Ceramic
SYP2114L-2 Molded

Ceramic
Molded

Ceramic

i/o2 COLUMN SELECTINPUT
DATA

CONTROLi/o3

yv
i/o4

A6 A7 A8 Ag

CS

W6

SYNERTEK * INC. P.O. BOX 552 • SANTA CLARA. CALIFORNIA 95052 • TEL. (408) 988-5600 TWX: 910-338-0135
B-7K-9/78
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SY2114

COMMENTABSOLUTE MAXIMUM RATINGS
-10°C to 80°C

—65°C to 150°C
Température Under Bias
Storage Température
Voltage on Any Pin with

Respect to Ground
Power Dissipation

Stresses above those listed under "Absolute Maximum Rat-
ings" may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at

these or any other conditions above those indicated in the
operational sections of this sp écification is not implied.-0.5V to +7 V

1.0W

D.C. CHARACTERISTICS TA = 0°C to +70°C, Vcc = 5V ± 5% (Unless otherwise specified)

2114L-2
2114L,2114L-3

2114-2
2114-3,2114

ConditionsUnitMin MaxParameter Min MaxSymbol

V|f\| = 0 to 5.25V10 10 p AInput Load Current
( AM input pins)

I/O Leakage Current

lu

CS = 2.0V,
V|/o = 0.4V to Vcc
Vcc = 5.25V, Ii/o - 0 mA,

TA = 25°C
Vcc = 5.25V,II/o = 0 A,

TA = 0°C

10 10 p AILO
65 mAPower Supply Current* CCI 95

mAPower Supply Current 70100•CC2

0.8 0.8-0.5 -0.5 VInput Low Voltage
Input High Voltage
Output Low Voltage
Output High Voltage

VIL
2.0 2.0 VVcc VccV|H

IQL “ 3.2 mA
lOH = -1.0 mA

V0.4 0.4VOL
2.4 vcc 2.4 Vcc VVQH

CAPACITANCE TA = 25°C, f = 1.0 MHz
Max UnitsTypSymbol Test

pFInput/Output Capacitance
Input Capacitance

C|/0 5
pFC)N 5

NOTE: This parameter is periodically sampled and not 100% tested.

A.C. CHARACTERISTICS TA = 0°C to 70°C, Vcc = 5V ±5% (Unless Otherwise Specified)

2114-3,2114L-3 2114,2114L2114-2,2114L-2

UnitMin. Min. Max.Max. Max.Symbol Parameter Min.
Read Cycle

450200 300Read Cycle Time
Access Time
Chip Select to Output Valid
Chip Select to Output Enabled
Chip Deselect to Output Off
Output Hold From Address Change

nsecIRC
300 450200tA nsec

12070 100tco nsec
2020 20 nsectcx

0 0 80 0 10060 nsectQTD
tOHA

Write Cycle

50 5050 nsec

450Write Cycle Time
Address to Write Setup Time
Write Puise Width
Write Release Time
Write to Output Off
Data to Write Overlap
Data Hold

300200*wc nsec
00 0fAW nsec

200120 150tw nsec
0 00iWR nsec

10000 0 8060tQTW nsec
120 150 200*DW nsec
0 0 0*DH nsec

A.C. Test Conditions
Input Puise Levels
Input Rise and Fall Time
Timing Measurement Levels: Input .

Output

0.8V to 2.0V
10 n sec

1.5V
0.8 and 2.0V

1TTL Gâte and 100pFOutput Load
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SY2114
TIMING DIAGRAMS

©Read Cycle

RC

13AODRESS

CS

- ’co OTD

1*cx OHA

'AMWA /DOUT

Write Cycle

'wc

AOÜRESS

lWR

CS mmmssmm
, ®fW

WË

'OTVV —'AW

DOUT

h DW *- 'OH *-

*°IN

NOTES:

© WE is high for a Read Cycle
(7) tyy is measured from the latter of CS or WE going low to the earlier of CS or WE going high.

DATASTORAGE

When WE is high, the data input buffers are inhibited
to prevent erroneous data from being written into
the array. As long as WE remains high, the data stored
cannot be affected by the Address, Chip Select, or
Data I/O logic levels or timing transitions.
Data storage also cannot be affected by WÊ, Addresses,
or the I/O ports as long as CS is high. Either CS or
WE or both can prevent extraneous writing due to
signal transitions.
Data within the array can only be changed during
Write time - defined as the overlap of CS low and

WE low. The addresses must be properiy established
during the entire Write time plus tyyp
Internai delays are such that address decoding prop*

agates ahead of data inputs and therefore no address
setup time is required. If the Write time précédés the
addresses, the data in previously addressed locations,
or some other location, may be changed. Addresses
must remain stable for the ent îre Write cycle but the
Data Inputs may change. The data which is stable
for t0W at the end of the Write time will be written
înto the addressed location.
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MQSTEK
16,384 X 1-BITDYNAMICRAM

MK4116(P/N)-2/3
FEATURES

Recognized industry standard 16-pin config-
uration from MOSTEK
150ns access time, 375ns cycle (MK 4116-2 )
200ns access time, 375ns cycle (MK 4116-3)

± 10% tolérance on ail power supplies (+12V, ±5V )

Low power: 462mW active, 20mW standby (max)

H Output data controlled by CAS and unlatched at
end of cycle to allow two dimensional chip sélec-
tion and extended page boundary

Common I /O capability using "early write"
operation

Read-Modify-Write, RAS-only refresh, and Page-

mode capability

Ail inputs TTL compatiblejow capacitance, and
protected against static charge

128 refresh cycles

ECL compatible on VBB power supply (-5.7V)

t S
CÛ 5capability. The use of dynamic circuitry through-

out, including sense amplifiers, assures that power
dissipation is minimized without any sacrifice in
speed or operating margin. These factors combine
to make the MK 4116 a truly superior RAM product.

Multiplexed address inputs (a feature pioneered by
MOSTEK for its 4K RAMS) permits the MK 4116
to be packaged in a standard 16-pin DIP. This
recognized industry standard package configuration,
while compatible with widely available automated
testing and insertion equipment, provides highest
possible System bit densities and simplifies System
upgrade from 4K to 16K RAMs for new génération
applications. Non-critical clock timing requirements
allow use of the multiplexing technique while main-

taining high performance.

DESCRIPTION - < ^X CC Q

Sz!CO > ^

The MK 4116 is a new génération MOS dynamic
random access memory circuit organized as 16,384
words by 1 bit. As a state-of- the-art MOS memory
device, the MK 4116 (16K RAM) incorporâtes
advanced circuit techniques designed to prov îde
w î de operating margins/ both internally and to the
system user, while achieving performance levels
in speed and power previously seen only in MOSTEK 's
high performance MK 4027 (4K RAM) .

The technology used to fabricate the MK 4116 is
MOSTEK's double-poly, N-channel Silicon gâte,
POLY II0 process. This process, coupled with the
use of a single transistor dynamic storage cell , pro-
vides the maximum possible circuit density and
reliability, while maintaining high performance

5

PIN CONNECTIONSFUNCTIONAL DIAGRAM

i O 316 vss
315 CAS

3 14 DQUT
3 i3 A 6

3 12 A 3

3 I I A 4

310 A5

VBB-’[ 31) •*«— *i» 2 [D|Nsi -, -
WRITE 3 [

RAS 4 C
T

| A**' 9* |

| @ ~r~~
5 CtC>- Ao-J: »'C

ni11 6 Ca 2[
7 CAiUni

i. «

8 ^*0«1» 3 9ufuOAr vccV0DJL
io»i

O».*ct*m *)•
MCOM*• .ri

Kl
Kilf

ïï
3*r PIN NAMES

AOA6

OlN
PpUT
RAS

J •«(«
M

l» > . t .I «OWi «mil ADDRESS INPUTS
COLUMN ADDRESS STROB6
DATA IN
DATA OUT
ROW ADDRESS STROBE

WRITE READ/WRITE INPUT
POWER (-5V)

POWER hSV )
POWER ( 12 V)

GROUND

•
Ovw » CCklt•
K - tt»J»
tl.Ct * 1**4V -

Lrzrï——,4 i» *« -«i • 0' «

*r: VBB
VCC
VDD
V s s
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ABSOLUTE MAXIMUM RATINGS*
Voltage on anv pin relative to VBB
Voltage on VDD, VCC suppliés relative to Vss
VBB-VSS ( VQD VSS>0V)
Operating température, TA (Ambient)
Storage température (Ambient) Cerarmc
Storage température, (Ambient) Plastic
Short circuit cutput current
Power dissipation
RECOMMENDED DC OPERATING CONDITIONS6

(CfC 70*0

—0 5V tO +20V gr«ttar than thota und*f
’i nw , i C n w "Absoluta Maximum Ratlngt" may causa—l.UV tO + Ib.üv p«rm»nmt damage to tha davica. Thi* it a

f)\/ strass rattng only and functional opération
’ ’ ' ’ * * ' * 1- XQL of tha davica at thasa or any othar condi*
, . . 0 C tO + 70 U tion* abova thosa indlcatad In tha opara *

tional sactiont of thi» «pacification is not
implied. Exposera to absoluta maximum-55°C tO +125°C r*tinB conditions for axtandad pariod» may
affact reliability.

—55°C tO + 150°C

50mA
1 Watt

PARAMETER MIN UNITS NOTESSYMBOL TYP MAX

Suppty Voltage 10.8VDD 12.0 13.2 2Volts
Volts
Volts
Volts

4.5 5.5 2,3VCC 5.0
0 0VSS 0 2

—5.7VBB -4.5 -5.0 2

2.4Input High (Logic 1) Voltage.
EXS, cSS. WRITE

V|HC 7.0 2Volts

Ircut High (Logic 1) Voltage,
ali inputs except RAS, CAS
WRITE

2.2V|H 7.0 2Volts

Input Low ( Logic 0) Vc’ tage,
al 1 mputs

-1.0VIL .8 2Volts

DC ELECTR 1CAL CHARACTERISTICS
( O C <TA < 70°C) (VDD - 12.0V ± 10%;VCC = 5.0V ±10%; -5.7V < VBB < -4.5V; VSS = OV)

PARAMETER SYMBOL UNITSMIN MAX NOTES

OPERATING CURRENT
Average Power supply operating current
(RAS, CAS cychng; tRC = 'RC Min

iQDI 35 mA 4
5«CCI

200* 8 B1 MA
STAND6 YCURRENT
Power supolv standbv current (R7S5 - VjHC»

DQUT = High Impédance)

1.5!D02

'CC2
> 8B2

mA
10-10 MA
100 MA

REFRESH CURRENT
Average povver supply current, rtfresh mode
( ffAS cycling, CAS - VJHC; tRC - tRC Min

'DD3« CC3
25 mA 4

-10 10 MA« BB3 200 MA
PAGE MODE CURRENT
Avers*» pcwer _«;:oplv current, oage-mode
opération IRAS =V| j_ ,CAS cycling;
tpc r tRC Min

> DD4 27 4mA
ICC4 5

* BB4 200 MA

INPUT LEAKAGE
Input ieakaçe current, any input
(VgB ® -5V. OV ^ V|>j +7.0V, ail other
pins not under test - 0 volts)

10l(U -10 MA

OUïPUT LEAKAGE
Output leakage current (DQUî > S disabled,
CV VQUT < "5.5V)

'o(u -10 10 MA

OUTPUT LEV 6LS
Output high (Logic 1) voltage ( lOUT = -5mA)

Output « ow {Logic 0) voltage (IQUT = 4,2 mA)

2.4 3VQH Volts

VOL 0.4 Volts
NOTES.

moda, Vçç m#y be redueed to Vgg without affacting refrashoperation» or data*retention. Howavar. tha VQH trnin) «pacifica-tion is not guaranteed in thi« mode.
•O O I * >003« ond 'Dpa dnpand on
4 (or top hmits al orner cycle rates.
I ÇÇl 3 ful lçC4 dépend upon output loading. Ourmg roudou!
OT n»gh levcT data VcC i* connected through s low impadanca
(135u typl to data ont. At ail othar time* lçc consists of
leakage current» only.

T^ is specif ied hero for opération ai frequencie» to <nc^^RC(mm). Ooeration at higher cycle rates with reduced ambioni
trf-pçraturer. and higher power dissipation is permissihfe, how -

P'rwnj.'d AC oi"'rfthnq )>.irA(ii'a (Mrs af «» mot. Son Injure 1
(or dcraimg curvff

1.

4. cycle rate. Geo figure» 2.3. ond

AU volt.iqos r.» fcr«*ricn<f IO V55.
Output voltage will swing from Vgg to whan activated withno current loading. F or purposes of matntaining data in standby

5.
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Manuel technique VII.70

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS (6,7,8)
(Ot < TA< 70°C ) {VDD = 12.0V ± 10%; Vcc = 5.0V ± 10%, VSS = 0V, VfiB = -5.7V < VBB < -4.5V)

MK 4116-2 MK 4116-3
PARAMETER SYMBOL MIN MAX MIN MAX UNITS NOTES
Random read or write cycle time 375 375 9tRC ns

Read-write cycle time 375 9375tRWC ns

Read modify write cycle time 320 405 9tRMW ns
Page mode cycle time 170 225 9tPC ns

Access time from ftAS 200 10.12150tRAC ns

Access time from CAS 135 11.12100tCAC ns
Output buffer turn-off delay 00 40 50 13tOFF ns
Transition time (rise and fait ) tT 3 35 3 50 8ns
RAS préchargé time 100 120tRP ns
ftAS puise width 10.000 10.000150 200IRAS ns
RÂS hold time 100 135tRSH ns
CAS hold time tCSH 150 200 ns
CAS puise width 100 10.000 135 10,000tCAS ns
RAS to CAS delay time 20 2550 65 141RCD ns
CAS to RAS préchargé time -20 -20tCRP ns

K
Row Address set -up time cc 5

^ < $
0 0IASR ns

Row Address hold time 20 25tRAH
CO Z £m > ^

ns
Column Address set-up time -10 -10tASC ns

to
' O SColumn Address hold time 45 55tCAH ns 5

Column Address hold time referenced to RAS 95 120tAR ns
Read command set-up time 0 0tRCS ns
Read command hofd time 0tRCH 0 ns
Write command hold time 45tWCH 55 ns
Write command hold time referenced to RAS 95 120tWCR ns
Write command puise width 45tWP 55 ns
Write command to RAS lead time 50 70tRWL ns
Write command to CAS lead time 50 70tCWL ns
Ûata-in set -up time 0tos 0 15ns

Data-in hold time 45 55tDH 15ns
Data-in hold time referenced to RAS 95*DHR 120 ns
CAS préchargé time (for page-mode cycle only) 60tCP 80 ns
Refresh period 2 2tREF ms
WRITE command set-up time -20 -20twcs 16ns
CAS to WRTTÉ delay 80 *60tCWD 16ns

RÂSto WRITE delay 110 145tRWD 16ns
NOTES (Commued)

Several cycles are requued aller power -up befoie proper device
operation is achieved. Any 8 cycles which perforai refresh are adéquate
(or ihis purpose
AC measurements assume tT - 5ns.

VIHC (mm) or VIH (mm) and VlL(max) are reference levels for measurmg
hming of input signais Also transition times are measured beiween
VIHC or VIH and VIL.
The spécifications lor tRC (mm) tRMW (mm) and lRWC (mm) are used
only to mdicate cycle time ai which proper operation over the (ull
température range (0 C TA < 70 C) is assured
Assumes that tRcO tRCD(Max). If tRCD «s greater than the maximum
recommended value shown m this table. tRAC will mcrease by the
amount that tRCD exceeds the value shown
Assumes thaï tRCD (max)
Measured with a load équivalent lo 2 TTL loads and lOOpF
tOFF (max) delmesthe urne at which the outpui achievesthe opencircuit

condition and is not referenced to output voltage levels

Operation within lhe tRCD ( max) limit insures that tRAC (max) can be
met tRCD (max) is specihed as a relerence point onfy if tRCD is greater
than the specihed tRCD (max) Jimit, then access t »me >s controlled
exclusively by tCAC
These parameters are referenced lo CAS leading edge m early wrue
cycles and to WRITE leading edge m delayed write or read- modifvwrne
cycles .

tWCS. tCWO and tRWO are restrictive operatmg parameters m read
write and read modily write cycles only If tWCS 1' 1WCS (mm), the cycle
»s an early write cycie and the data oui pin will remam open circu< t ( high
impédance) throughout lhe ent re cycle. If tCWD > tCWD (mmi and
tRWD -•tRWD (min), the cycle is a read- wrne cycle and the data out will
contam data read from the seiected ceH M neither ol the above seis of
conditions is sahsfied the condition of lhe data out (at access time) is
indetermmate
Effective capacitance calculated from ihe equaiion C J_£.i AV with
ù 3 volts and power suppl es ai nommai levels
CAS VIHC to disabfe DOUT

14
6

7 15
8

16
9

10

1 1
12 . 17
13

18 123
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AC ELECTR1CAI CHARACTERISTJCS
(O C ^ TA ^ 70cC) ( VQD * 12.CVi 10%;Vss e O V; V B B = -5.7V < VB8 < -4.5V)

PARAMETER TYP UNITS NOTESSYMBOL MAX

PFInput Capacitance (Ag— Ag), D|N C)1 174 5

Input Capacitance RAS,CAS,WRITE c) 2 10 PF 178 3Output Capacitance (DQUT) CQ PF 17,185 7

CYCLE TIME tRC(n»)CYCLE TIME tRC(n*>
IM375 320

I | 3001000 500 400 1000 MO «00 900 2M250I l ln U i I70
i TA (MAXII

t
'

1U ! I i4f»
V. «ï >A< I It

I 1IO. 1 Z
S w

c: i ; »iI i60 -CJ
H 3

U

*H J
t
5
ô< ST »»*; X50 -4 <i S3.0 4.02.01.00

CYCLE RATE (MHz) = 103 /tRC(n$)

Fig. 1 Maximum amb.tnt température ve'ius cycle rat* for extended
frequçncv ppe'onon. TA « max * fc: operation at cyc»mg raies greater

than 2.66 MHz |tçyQ<I75n$) is determined bv TA Imax) C “ 70-
9 0 x Icvcle rate MHz -2.661 for -3. TA (maxf •70 - 9 0
x cycle rate MHz — 3. î 25MHz > for -2 oniy.

IM

0 te 90 CO10

CYCLE RATE <MHi> - 103 / tRC(iul
Fig. 2 Maximum IQQI versus cycle rate for device operation at
extended frequencies.

(m#x) mA 10 9.4 x cycle rate (MHz) for 3
(max ) mA •10 8.0 x cycle rate (MHz) for *2

(max) curve is defmed bv the équationDD1

DD1
CYCLE TIME tRC(n») l001

CYCLE TIME tpc<n»)

1000 MO «00 MO ZMso-x

J-. 4. i1

'Ktyr* ! •ÙmA
«
i
J
a
s MMA3-r -‘ r v

t T * * ï* t
D

1,.«rr •

É5j*rj:.ü-iiiPi H l i f

X<
2

-h-üî Omk

1
400 :c 90t o

CYCLE RATE (MHz) *103 /tRC(n»)
o

100 te 4.0t.O

CYCLE RATE (MHz) - 103 /tpc(n*) )f »ç. 3 Maximum lD03 versus cycle rate 'or device operation at

extended frequencies. IQQ3 trndx * curve »s dcfined by the équation:
Fig. 4 Maximum IQQ4 versus cycle rate for device operation m page
mode. i (max) curve is defmed by the équation:D04

lDD3
,ma* * n,A " 10 * 6- S * cycle rate - MHz ) for -3

'OOi' '' ' <nA * '0 ' 5.5 * cycle rate |MHz| lor -2
(max ) mA * 10 3.75 x cycle rate (MHz) for -3i 004

l004 (max ) *pA * 10 0.2 x cycle rate (MHz ) for 2
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READ CYCLE

1RC

lRA $
lAftV.HC-

V,L - \«fj

RAS \
t RP

tRSH

lCAS
lRCD lCRP

V|«C - UCAS vIL

< RAM
•-1 ASR» lCAHlA $C»

ROw
ADORESS /

COLUMN
AOORESS

ADDRESSES

J t1RCS RCH

WRITE VIL
* CAC

CO 2 S
CO > »-.a> Ü 5

^ RAC lQFF

VOH -
VOL J

J

.c
< VALIO

DATADOUT OPEN

5

WRITE CYCLE (EARLY WRITE)

lRC
1 RAS

V|HC
“ t

\AR /RAS VIL

tRSH RP
4» t CSIH -t ^ CAS tRCD CRP

V.HCT OV ÜJCAS VIL

^CAHtftAH
**- X ASR» t ASC

V«H-;
V|L“> YMMMMMMROW \

ADDRESS
COLUMN

- ADDRESS
ADDRESSES

t CWLlv,cl*| |*iWCM::‘W/M/Æ - w/m/m/M/m/mm,WPWRITE

lRWLIlWCR J-»tDS k-l0H

tmmwm VALID
DATA

DIN
/

^ OHft

VoH-
VOL-DOUT O P E N
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READ—WRITE/READ —MODIFY —WRITE CYCLE

1 ftMWr / f >M».
VlHC-
VIL*

* 4« VRAS
V

! 4 RSH 4 RRI 1 es- IO— - «C D 4 CAS
V I H C.
V.L - O :£ÿCAS

1 ASC S

WÀ
‘ " * C

'zm COLUMN
ACDRESS

ROW
; AODRESS

AD09ESSES

i
t tR W O CWLi L cwo l

*W I." R C S I

7*RITE

4 WP
4 CAC 40FF

V 0 M.
V 0L“ )VALIO

DATA
3 OUT OPEN

4R A C

l0S 1DM»-vmÆMMmmm/m VAU 0
DATA

DIN

;
"R AS—CY’LY" REFRESH CYCLE

NOTE: CAS = V|Hç.WRI'TË * Don't Care tRC

t «A S
V .MC -- YRAS A

j

mmm.V
POW

AD0RE5S
M'ADRESSES V <L -

V0 H -
V

0 L

OPEN~ OJT

J
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PAGE MODE READ CYCLE

1 RAS

VrncT
VIL- KtV

L

ARRAS

‘'CSM I 1 RPRSH
1PCi lCP* t1CASlACO CAS CRP

%VIHCT
V,L- V\C A S t

i ttRAH CAH CAH

t1 ASCASR ASCI I

WMMMMMmV,H ^mw/AZ COLAOORESSES ADO A 00VIL

L-> CAC CAC
tl OFFRAC OFF

V0H *_
VOL_ OPENDOüT

L JJ t•-‘RCS

* RCHlUcs -H RCM
4 S-T

WRITE / t ?
^

5 2 £m >
tû Û §PAGE MODE WRITE CYCLE

5

* RAS

VIHCT
V.L *

* AftV 1RAS V-fS-i t ASM 1RP+1« CSM

‘ PC

jf1«"- CP-*1 lCAS tlCAS CRPCAS
hV,HC“

V.L- 7 \CAS
t t 1CAHRAH CAH CAH

tw< ASCtASR ASC
I II I

S£W///M//////M
WCH

VIN-,
V>t-i ' COL

i AOQ

twCH-W-

ROW
ADDRESSES AOO

Li 1
—i

WCH»j
ICWL CWL‘CWL

rfM77M ,, mwzm/ /
z zi.WRITE /V|L / ; 4*t tIWP -*»WP WP

1RWLlWCR
lDH 4DS *- OHll OS OM

4' mm 'MM VALIO
OAT A 'àVALIO

OATA
VALIO
OAT A %0IN V,L

lOHR
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VII.75
Manuel tech^g,,,̂ prior to CÀS, the DIM is strobed by CAS, and the

set-up and hold times are referenced to CAS. If the
input data is not avaiîable at CAS t:me or if it ,' s
desired that the cycle be a read-write cycle, the
WRITE signal will be delayed until ter CAS has
made its négative transition. In thîs "delayed write
cycle" the data input set up ûndJiqld̂ jirr.es are re-
ferenced te me nog.UÎve edge of WR » i Ë rathe-r than
CAS. (To iilustrate ihis feature, D;M is referenced:o
WRITE in the timing diae/ams depicting the read*

write and page-mode write cycles while the "early
write" cycle diagram shows D [ N referenced to CAS) .

System oriented features include ± 10% tolérance on
ail power supplies, direct interfac îng capability with
high performance logic families such as Schottky
TTL, maximum input noise immunity to minimize
"false trigqering" of the inputs (a common cause of
soft errors), on-chip address and data registers which
el îminate the need for interface registers, and two
chip select methods to allow the user to déterminé
the appropriate speed/power characteristics of his
memory System. The MK 4116 also incorporâtes
several flexible timing/operating modes. In addition
to the usual read, write, and read-modify-write
cycles, the MK 4116 is capable of delayed write
cycles, page-mode operation and RAS-onlv refresh.
Proper control of the clock inputs{ RÀS, CAS and
WRITE) allows common I/O capability, two dimen-
sional chip sélection, and extended page boundaries
(when operating in page mode).

Data is retrieved from the memory in a read cycle
by maintaining WRITE in the inactive cr high State
throughout the portion of the memory cycle in wnich
CAS is active ( low). Data read from the selecteo celi
will be available at the output within the specified
access time.

ADDRESSING DATA OUTPUT CONTROL
The 14 address bits required to décodé 1 of the
16,384 cell locations within the MK 4116 are nulti-
plexed onto the 7 address inputs and Jatched into the
on-chip address latches by externally applyinç two
négative going TTLIevel docks. The first eloef , the
Row Address Strobe (RAS), latches the 7 row aedress
bits into the chi
Address Strobe
column address bits into the chip. Each of these
signais, RAS and CAS, triggers a sequence of é/ents
which are controlled by different delayed imVnal
docks. The two clock chains are linked tognher
logically in such a way that the address multiplexing
operation is done outside of the critical path timing
sequence for read data access. The later events in
the CAS dock sequence are inhibited until. the
occurence of a delayed signal derived from the R ÀS
clock Chain. This "gated CAS" feature allows the
CAS clock to be externally activated as soon as the
Row Address Hold Time spécification (tRAH ) has
been satisfied and the address inputs have .been
changed from Row address to Column aodress
information.
Note that CÀS can be activated at any time after
tRAH and it will hâve no effect on the worst case
data access time ( tRAC) up to the point in time when
the delayed row clock no longer inhibits the remain-ing sequence of column docks. Two timing end-
points resuit from the internai gating of CÀS which
are called îR çQ (min) and tRCD (max)
storage or reading errors will resuit if CÀS
to the MK 4116 at a point in time beyond the tRCD(max) limit. However, access time will then be de-
termined exc îusively by the access time from CAS
(tCAC) rather than from RÀS <tRAC) > and access
time from RAS will be lengthened by the amount
that tRCD exceeds the tRCD (max) limit.

The normal condition of the Data O.itpu: (DQCî T )
of the M K 4116 is the high impédance \ open-circ
State. That is to say, anytime CAS is ai a high !ev*>!
the DoUT Pin will be floaîing. ihe oniy time the
output will turn on and contain either a logic 0 or
logic 1 is at access time euring a rt*3d cycle

^ DouT
will remain vaüd f v> access time unt:! CAS is taken
back to the inactive %r* igh level) condition.
If the memory cycle in progress is a read, read-modify
write, or a delayed write cycle, then the data output
will go from the high impédance st*îe to tne active
condition, and at access time will conta.o tne dat;
read from the selected cell. This output data is th«
same poî arity (not irverted) as the irout data. Oncv.
hoviiKj gone active, the output will rema'n u:.!id until
CAS is taken to the préchargé ( logic 1) state.whether
or not R ÀS goos into préchargé.
If the cycle in progress is an "early-write" cycle
(WRITE active before CÀS gees active ),nen the
output pin wiil maintain the high impédance State
throughout the entire cycle. Note that with this
type of cutput configuration, the user is nver. fu* î
control o î tne DQL£

~
placement of ffiRÏÎ fc
and the puise width of the Column Address Strobe
during read operations. Note also that even thougn
data is not lavched at the output, data can remain
valid from access time until the beçm.ning of c sub-
séquent cycle wiihcut paying any pc-natcy in overafl
memory cycle time (stretching the cycle).
This type of output operation results in some very
significant System implications.
Common I/O Operation — If ail write operations are
handled in the "early write" mode,the;* Djfvj can be
connected directly to DOUT for a common I /O data
bus.
Data Output Contre! — Dr»UT rentein vaîid
during a read cycle from teAC until CAS goes back
to a h îr. . lavai (préchargé), aliowing data to be va.' id
from or.e cycle up until a new memory cycle bc-g.ns
with no

^
penalty in cycle time. This alsoTna.ves the

RAS/CAS clock timing relationship very f.ax . A.c.
Two Methods of Chip Sélection — Since DQüT

1 /

D. The second clock, the Co umn
(CAS), subsequently latches the 7

pin siropiy ly cor :r.e
command durina a write cycie,

No data
is applied

DATA INPUT/OUTPUT
Data to be written into a selected cell is jatched into
an on-chip reqister by a combination of WRITE and
CAS while R ÀS is active. The later of the signais
(WRITE or CAS) to make its négative transition is the
strobe for the Data In ( D||\|) register. This permit*several options in the write cycle timing. In a write
cycle, if the WRITE input is brought low (active)
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Manuel technique VII.76

is not latched, CAS is not required to turn off the
outputs of unselectedI memory devices in a matrix.
This means that both CAS and/or RAS can be decod-
ed for chip sélection. If both RAS and CAS are
decoded, thèn a two dimensionaf ( X,Y) chip select
array can be realized.
Extended Page Boundary — Page-mode operation
allows for successive memory cycles at multiple
column locations of the same row address. By de-
coding CAS as a page cycle select signal, the page
boundary can be extended beyond the 128 column
locations in a single chip. (See page-mode operation).

POWER CONSIDERATIONS

Most of the circuitry used in the MK 4116 is dynamîc
and most of the power drawn is the resuit of an
address strobe edge. Consequently, the dynamic
power is primarily a funct îon of operating frequency
rather than active duty cycle (refer to the MK 4116
current waveforms in figure 5). This current char-
acteristic of the MK 4116 precludes inadvertent
burn out of the device in the event that the clock
inputs become shorted to ground due to System
malfunction.
Although no particular power supply noise restriction
exists other than the supply voltages remain within
the specified tolérance limits, adéquate decoupling
should be provided to suppress high frequency
noise result îng from the transient current of the
device. This insures optimum System performance
and reliability. Bulk capacitance requirements are
minimal since the MK 4116 draws very little steady
State (DC) current.
In System applications requiring lower power dissi -
pation.the operating frequency (cycle rate) of the
MK 4116 can be reduced and the (guaranteed maxi
mum) average power dissipation of the device will be
lowered in accordance with the IDD1 (max ) spec
limit curve illustrated in figure 2 .
MK 4116 family is guaranteed to hâve a maximum
IDD1 requirement of 35mA (cp 375ns cycle (320nscycle
for the -2) with an ambient température range fromO"'

to 70°C. A lower operating frequency, for example 1
microsecond cycle, results in a reduced maximum Idd1
requirement of under 20mA with an ambient
température range from 0° to 70°C.

It is possible the MK4116 family (-2 and 3 speed
sélections for example) at frequencies higher than
specified,providedail AC operatingparametersare met.
Operation at shorter cycle times«tRC min) results in
higher power dissipation and, therefore, a réduction in
ambient température is required. Refer to Figure 1 for
derating curve.

OUTPUT INTERFACE CHARACTERISTICS
The three State data output buffer présents the data
output pin with a low impédance to Vcc for a logic
1 and a low impédance to VSS for a logic 0. The
effective résistance to Vcc (logic 1 State) is
420 SI maximum and 135S2 typically. The résistance
to Vss (logic 0 State) is 95 12 maximum and 35 SI
typically. The separate Vcç
buffer to be powered from trie supply voltage of the
logic tô which the chip is interfaced. During battery
standby operation, the Vcc P'n maY hâve power
removed without affecting the MK 4116 refresh
operation.
RAS

pin allows the output

Sco 5 •NOTE: TheThis allows ail System logic except the
timing circuitry and the refresh address logic to

be turned off during battery standby to conserve
power. CO 2 £ro > ^

o Û ?
5

PAGE MODE OPERATION

The “Page Mode" feature of the MK 4116 allows for
successive memory operations at multiple column
locations of the same row address with increased
speed without an increase in power. This is done by
strobing the row address into the chip and maintain-
ing the RAS signal at a logic 0 throughout ail success-
ive memory cycles in which the row address is com-
mon. This "page-mode" of operation will not dissi-
pâte the power associated with the négative going
edge of RAS. Also, the time required for strobing
in a new row address is eliminated, thereby decreas-
ing the access and cycle times.

NOTE Additional power supply îolerance has been «ocluded on the VBB
supply lo allow direct interlace capabiUiy with both 5V Systems 5 2V EC4,
Systems

The page boundary of a single MK 4116 is limited to
the 128 column locations determined by ail combi-
nations of the 7 column address bits. However, in
System applications which utilize more than 16,384
data words, (more than one 16K memory block ). the
page boundary can be extended by using CAS rather
than RÀS as the chip select signal. RAS is applied to
ail devices to fatch the row address into each device
and then CAS is decoded and serves as a page cycle
select signal. Onlv those devices which receive both
RAS and CAS signais will execute a read or write
cycle.

âïî /Çïh cvc. f '.ONG cmi «AS ONLVilTCLE

r-i
rîTO r

• i

J
•ICO —
•HH»

REFRESH

Refresh of the dynamic cell matrix is accomplished
by performing a memory cycle at each of the 128
row addresses within each 2 mîllisecond time interval.
Although any normal memory cycle will perform the
refresh operation this function is most easily accomp-
lished with "RAS-only" cycles. RAS-only refresh
results in a substantiel réduction in operating power.
This réduction in power is reflected in the IDD3
spécification.

GU N&NOteccr.'Hfr i>v SON

Fig. 5 Typical Current Waveforms 129
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Although R Â5 and/or CAS can be decoded and used
as a chip select signal for the MK 4116,overall svstompower is minimized if the Row Address Strobe
( R AS) is used for this purpose. Ail unselected de-
vices {those which do not receive a RAS) will remain
in a low
State of 1

such that VgB î$ applied first and removed last.
VBB should ncver be more positive than Vss when
power is applied to VQD-
Ur.der System failure conditions in y/hich one or more
supplies exceed the specified limits significant addi-tional margin against catastrophic device failure may
be achievcd by forcing RAS and CAS to the inactive
State (high level ).

After power is applied to the device, the MK 4116
requires several cycles before proper device operation
is achicved. Any 8 cycles which perforai refresh
are adéquate for this purpose.

CAS°Wer ^stan<̂ y ^ mode regardless of the

POWER UP

The MK 4116 requires no particular power supply
sequencing so long as the Absolute Maximum Rating
Conditions are observed. However, in order to insurc
compliance with the Absolute Maximum Ratings,
MOSTEK recommends sequencing of power supplies
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TYPICAL CHARACTERISTICS
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1

<o
MOS EPROMsNationalJLASemiconductorCM

Ss
MM271616,384-Bit (2048 x 8)UV Erasable PROM

General Description Features
The MM2716 is a high speed 16k UV erasable and
electrically reprogrammable EPROM ideally suited for
applications where fast turn-around and pattern ex-
perimentation are important requirements.

2048 x 8 organization
525 mW max active power, 132 mW max standby
Power
Low power during programming
Access time-MM2716, 450 ns; MM2716-1, 350 ns;
MM2716-2,390 ns
Single 5V power supply
Static-no docks required
Inputs and outputs TTL compatible during both
read and program modes
TRI-STATE® output

The MM2716 is packaged in a 24-pin dual-in-line pack-
age with transparent lid. The transparent lid allows
the user to expose the chip to ultraviolet light to erase
the bit pattern. A new pattern can then be written into
the device by following the programming procedure.

)

This EPROM is fabricated with the reliable,high volume,
time proven,N-chqnnel Silicon gâte technology.

Block and Connection Diagrams *
DuaMn-Line Package

U 24I
Aï — — vcc

"—Al

— A.
7±*n

—«tCl

iî-AlO

— Cf/rcM [f/P)

— OjCQÏ)

— OjlQII

— 0|( 05)

— O4<04>

— 03 <Q3)

VPP 5V

VCC + 5V Al—
VSS 6ND

AS—
OATA OUTPUTS (PROGRAM INPUTS)

O0-O7 (00-07) A4—
t t t t î t t îffï (C)

Cl/PGM (f/P)

A3CONT ROL/PROGRAM
LOGIC

A2I »
I *I OUTPUT 6UFFER5

(IMPUTIUFFERS)L Al—i

3 AO —Y
YGATINGY 0ECODEAOORESS

IUFFER 0,m—AOORESS
INPUT

*[ 1X 164W
8ITMATRIX

0|(01)

02 (02)—
AOORESS
IUFFER

X DECOOE

12
VSS —

TOP VIEW
Order Number MM2716Û,MM2716Q-1

or MM2716Q-2
See NS Package J24CQPin Connection During Read or Program

Pin NamesPIN NAME/NUMBER

CE/PGM OE A0-A10 Address InputsMODE OUTPUTS
9-11,13-17

VPP VCC(G)(E/P) QQ-07 (Q0-Q7) Data Outputs
CE/PGM (E/P)
OE (G)

20 21 2418 Chip Enable/Program
Output Enable
Read 5V,Program 25,V
Power (5V)

Vit DOUTRead

Program

VIL 5 5
VPPPulsed VIL

to VIH
25 5 DINVIH

VCC
VSS Ground

‘Symbols in parenthèses are propoied indujtry standard

5-12
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Absolut» Maximum Ratings (Note u Sro-25"C to +85“C
-65“C to +125“C

AU Input or Output Voltages with
Respect to VSS (except VPP)

Power Dissipation
leed Température (Soldering,10 seconds)

Température Under Bias
Storage Température
VPP Suppiy Voltage with Respect

to VSS

M6V to -0.3V
1.5 W

300“C
O

26.6V to -0.3V

READ OPERATION (Note 2)

DC Operating Characteristics
TA - 0°c to +70*C, VCC - 5V ±5%, (VCC - 5V ±10% for MM2716- 1),
VPP- VCC ±0.6V (Note 3), VSS = 0V, unless otherwise noted.

PARAMETER CONDITIONS TVP MAX UMTSSYMBOL MIN

VIN - 5 25V or VIN =* VIL 10 pA1LI Input Current

VOUT « 5.25V.CE/PGM 6VJLO Output Leakage Current 10 PA

VPP 5.85V 5IPP1 VPP Suppiy Current mA

CE/PGM - VIH.OE - VIL 10ICC1 VCC Suppiy Current (Standby) 25 mA

CE/PGM - OE - VIL 57 100 mAICC2 VCC Suppiy Current (Active)

0.1 08 VVIL Input Low Voltage

2.0 Vcc * I VInput High VoltageVIH
24I0H « 400 j/A VVOH Output High Voltage

0 45IOL - 2 1 mA VOutput Low VoltageVOL

AC Characteristics (Note 4)

TA * 0°c to +70°C, VCC- 5V ±5%, (VCC- 5V ±10% for MM27161>.
VPP- VCC ±0.6V (Note 3), VSS * 0V, unless otherwise noted.

MM2716-1 MM2716-2SYMBOL MM2716
PARAMETER CONDITIONS UNITS

MAXMIN MAX MINMIN MAXALTERNATE STANDARD
CE/PGM- OE - VILTAVQV 350 390Address to Output Delay 450<ACC ns

390TELOV CE to Output Delay OE •VIL 350450tCE ns

CE/PGM - VIL 120 120 120TGLQV Output Enable to Output Oetay*05 ns

0 100 0TGHOZ Output Enable High to Output Hi-2 CE/PGM - VIL 0 100 100»DF ns

CE/PGM - OE - VIL 0 0TAXOX Address to Output Hoid 0tQH ns

CE to Output Hi-Z OE - VIL 0 100 0TEHQZ 0 100 100tQD ns

Capacitance (Notes)

TA * 25°c,f « 1 MHz

PARAMETER CONDITIONS UNITSSYMBOL TYP MAX

pFCI VIN - 0V 6Input Capacitance 4

pF8 12CO VOUT - 0VOutput Capacitance

Note 1: "Absolut# Maximum Ratings" are those values beyond which the safety of the device cannot be guarantaed. Except for "Operating
Température Range" they are not meent to imply that the devices should be operated at these limita. The table of "Electrical Characteristics"
providea conditions for actuel device operation.
Note 2: Typicel condition!are for operation at: TA * 26°C, VCC - BV, VPP - VCC,end VSS - 0V.
Note 3: VPP may be connected to VCC except during program.The 1O.6V tolérance eifowi e circuit to switch VPP between the read voltage

end the program voltage.
Note 4:Output loed: 1 TTL gâte end CL « 100 pF. Input rise and fait times < 20 nt.
Note 5:Capacitance it guaranteed by periodic testing.

5-13



VI I .82
Manuel technique

co
Swttching Time Waveforms *

04
""S

Read Cycle (CE/PGM « VIL)

XVIHmADORESSES VAUD VALIOVIL

'OH
(TAXQX)

\VIH

7OUTPUT ENABIE
VIL

L«OE
(TGLQV) 'OF

(TGH02)'ACC
(TAVÛV) >VOH <HiZ Ht-ZOUTPUT VALIOVOL

Read Cycle (OE - VIL )

rV:H XAOGRESSES VALIO VALIOVIL

'OH
(TAXQX)

VIH

7CHIP ENABIE
VIL

—'CE '00(TELQV) (TEHQZ)'ACC
(TAVQV)

VOH > HiZHi-ZOUTPUT VALIO
VOL

Standby Power Down Mode (OE * VIL)

XVIH
ADDRESSES VALIO VALIOVIL

'CE
(TELQV)

ACTIVE

VIH \ /7CHIPENABLE STANDBY STANDBYVIL

'00 'ACC
(TEHQZ) (TAVQV)

4
VOH > HiZHi-ZbVAIIC FOR

CURRENT AOORESS
VALIO FOR

CURRENT ADDRESS
OUTPUT

VOL

#Symbols in parenthèses are proposed îndustry standard
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3
PROGRAM OPERATION 2ro-J

o>
DC Electrical Characteristics and Operating Conditions (Not«i and 2)
(TA * 25°C ±5°C > (VCC = 5V ±5%,VPP = 25V ±1V î

UNITSTYP MAXMINSYMBOL PARAMETER

»A10Input Leakage Current (Note 3)ILI

0.8 V-0.1VIL Input Low Level

VCC + 1 V2.0V!H Input High Level

mA100ICC VCC Power Supply Current

mA5VPP Supply Current (Note 4)IPP1

30 mAIPP2 VPP S - pply Current Durir.g
Prog-amming Puise (Note 5)

AC Characteristics andOperating Conditions (Notes 1.2, snd 6 )

(TA = 25cC ±5°CI 'VCC » 5V ±5%,VPP = 25V ±1V)

SYMBOL
UNITSTYR MAXMINPARAMETER

ALTERNATE STANDARD

2TAVPH Address Setup Time AIStAS
OË Setup Time 2TGHPH VSIQS

2TDVPH Data Setup Time vs*DS
2TPLAX Address Hold Time VStAH

OE Hold Time 2TPLGX vstOH
2Data Hold TimeTPLDX VStDH

1000Chip Disabie to Output Float
Delay (Note 4)

TGHQZ nstOF

120Chip Enabte to Output Delay (Note 4)TGLQV nstCÉ

50 5545TPHPL Program Puise Width mstpw

5TPH1PH2 Program Puise Rise Time ns•PR
5Program Puise Fall TimeTPL2PL1 nstPF

Note 1: VCC muit be applied at the «me time or before VPP and removed after or at the «me lime as VPP. To prevent damage to
the device it musi not be inserted into a board with power appiied.
Note 2: Car? must be taken to prevent overshoot of lhe VPP supply when sw' tching to +25V.
Note 3: 0.45V < VJN < 5.25V.
Note 4: CË/PGM « V1L. VPP * VCC + 0.6V.
Note 5: VPP - 26V.
Note 6: Transition times < 20 ns unless noted otherwise.

5-15
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<0
Tlming Diagram * Program ModeN.

04 FROCRA*ffl•VIH
fflOGRAM VERIfY

81' VU

Ks VIH
AODRESSES AOORESSX + 1CURRCNT ADORE»X

DATA OUT
VALIÛ AOORE»X“*|TAV^HI •AÿfTftAXI4VIH H W-2ATA IN STAILE

COURENT AOORE»X
DATA IN STABLE
AOORE»X *1

DATA
VIL

(Toftvj
’DF

(KHOZJOITGHQ2I

VIH6
VIL

<T1&H>^-*<TB81»O*"| (TAHHJ

rVIH _ 'OH
rmoxi^Uf vu i

(TTHIfiffi Sninti
Functional Description
DEVICE OPERATION
The MM2716 has 3 modes of operation in the normal
System environment. These are shown in TableI.

Standby Mode (Power Down)

The MM2716 may be powered down to the standby
mode by making CE/PGM * VIH. This is independent of
OE and automatically puts the outputs in their Hi-Z
State. The power is reduced to 25% (132 mW max)
of the normal operating power. VCC and VPP must be
maintained at 5V. Access time at power up remains
either tACC or *CE l%ee Switching Time Waveforms).

Reed Mode

The MM2716 read operation requires that OE » VIL,
CE/PGM * VIL and that addresses A0-A10 hâve been
stabilized. Valid data wlll appear on the output pins
iflir tACC. *0E or lCE timH (see Switching Time
Waveforms) depending on which is limiting.
Deselect Mode

The MM2716 is deselected by making OE * VIH. This
mode is independent of CE/PGM and the condition of
the addresses. The outputs are Hi-Z when OE * VIH.
This allows OR-tying 2 or more MM2716'* for memory
expansion.

PROGRAMMING
The MM2716 is shipped from National compietely
erased. AH bits will be et a "1" levai (output high)
in this initial State and after any full erasure. Table II
shows the 3 progremming modes.

TABLE I. OPERATING MODES (VCC- VPP- SV )

PIN NAME/NUMBER

CE/PGM
(E/P)

MODE OE OUTPUTS
(G)

18 20 9-11,13-17
Read VIL VIL OOUT
Deselect
Standby

Don't Care Hi - ZVIH
VIH Don't Care Hi-Z

TABLE II. PROGRAMMING MODES (VCC•6V)

PIN NAME/NUMBER

CE/PGMMODE OE VPP OUTPUTS Q
(E/P) (G)
18 20 21 9-11,13-17

Program Puised VIL
to VIH

25VIH DJN

Program Verify

Program Inhibit
25(51VIL VIL DOUT

VIL 25 Hi-ZVIH

*SymboU in paranthesas ara proposed industry standard

5-16



Manuel technique V I I . 85

Functional Description (Commued)

Program Mode
S
10
>i

a unit while inhibiting the program puise to a unit will
keep it from being programmed and keeping 06 = VIH
will put its outputs in the Hi-Z State.

The MM2716 is programmed by introducing "0"$ into
the desired locations. This is done 8 bits (a byte) at a
time. Any individual address, a sequence of addresses,
or addresses chosen at random may be programmed.
Any or ail of the 8 bits associated with an address
location may be programmed with a single program
puise applied to the chip enable pin. Ail input voltage
levels, including the program puise on chip enable are
TTL compatible. The programming sequence is:

0>

ERASING

The MM2716 is erased by exposure to high intensity
ultraviolet light through the transparent window. This
exposure discharges the floating gâte to its initial State
through induced photo current. It is recommended
that the MM2716 be kept out of direct sunlight. The
UV content of sunlight may cause a partial erasure
of some bits in a relatively short period of time.Direct
sunlight can also cause temporary functional failure.
Extended exposure to room levet fluorescent lighting
will also cause erasure. An opaque coating (paint, tape,
label, etc.) should be placed over the package window
if this product is to be operated under these lighting
conditions.

With VPP =* 25V, VCC - 5V, OE * VIH and CE/PGM
= VIL. an address is selected and the desired data
word i$ applied to the output pins. (VIL

^
- ''0" and

VIL * “1" for both address and data.) After the
address and data signais are stable the program pin
is pulsed from VIL to VIH with a puise width be-

tween 45 ms and 55 ms.
Multiple puises are not needed but will not cause device
damage. No pins should be left open. A high level
{VIH or higher ) must not be maintained longer than
tPW(MAX) on the program pin dur îng programming.
MM2716's may be programmed in parallel with the
same data in this mode.

An ultraviolet source of 2537 Â yielding
grated dosage of 15 watt-seconds/cm2 j$ required.
This will erase the part in approximately 15 to 20
minutes if a UV lamp with a 12,000 /iW/cm^ power
rating is used. The MM2716 to be erased should be
placed 1 inch away from the lamp and no filters should
be used.

a total ïnte-

Program Verify Mode

The programming of the MM2716 may be verified
either 1 word at a time during the programming (as
shown in the timing diagram) or by reading ail of the
words out at the end of the programming sequence.
This can be done with VPP = 25V (or 5V) in either case.

An erasure System should be calibrated periodically.
The distance from lamp to unit should be maintained
at 1 inch. The erasure time is increased by the square
of the distance (if the distance is doubled the erasure
time goes up by a factor of 4). Lamps lose intensity
as they âge. When a lamp is changed, the distance is
changed. or the lamp is aged, the System should be
checked to make certain full erasure is occurring. In-
complète erasure will cause symptoms that can be
misleading. Programmer, components, Pnd System
designs hâve been erroneously suspected when incom-
plète erasure was the basic problem.

Program Inhibit Mode

The program inhibit mode allows programming several
MM2716's simultaneously with different data for each
one by controlling which ones receive the program puise,
AH similar inputs of the MM2716 may be paralieled.
Pulsing the program pin (from VIL to VIH) will program

5-17
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TYPES SN54LS138. SN54LS139, SN54S138, SN54S139,
SN74LS138. SN74LS139. SN74S138. SN74S139

DECODERS/OEMULTIPLEXERS
m
MSI

BULLETIN NO. OL-S 7611804. DECEMBER 1972-REVISED OCTOBER »978

Dewgned Specifically for High*$peed:
Memory Decoders
Oata Transmission Systems

'S138 and ’L$138 3*to S-Line Decoders
Incorporate 3 Enable Inputs to Simplify
Cascading and/or Data Réception

'S139 and 'LS139 Contain Two Fully
Indépendant 2-to-4-Line Decoders/
Demultiplexers
Schottky Ctamped for High Performance

SNS4LS138,SN54S138...JOR W PACKAGE
SN74LSt38,SN74S138...JOR NPACKAGE

ITOP VIEW)

DATA outn»ri
Vçç 'vÔ Yt T|

~

T) w 8 YV
j«inrijirLn3ij«Tjiînxâi-r»n-̂nj i

VO »1 VI « «

* n

C 01* Cl» Cl Y>

v A • C 62» G1, Y» GNO,v v~‘ —^oumjî

TVPICAL
PROPAGATION DELAY
13 LEVELSOF LOGICI

22 ni

a n»
22 ni

7.5 ni

TYPICAL
POWER DISSIPATION

TYPE

32 mW
245 mW
34 mW

300 mW

CttAUC'LS138
'5138
•LSI30
'S139

tlKCt

poiitiv# logic; s** fonction t«bl«

description

These Schottky-clamped TTL MSI circuits «r«
designed to be used in high-performance memory-
decoding or data-routing applications reqoiring very
short propagation delay times. In high-performance
memory Systems these decoders can be used to
minimize the effects of System decoding. When
employed with high-speed memories utilizing a fast-
enable circuit the delay times of these decoders and
the enable time of the memory are usually less than
the typical access time of the memory. Thés means
that the effective System delay introduced by the
Schottky-clamped System décoder is negligible.

SN54LS139,SN54S139...J OR W PACKAGE
$N74L$139,5N74S139...J OR NPACKAGE

4TOP VIEW)

OAiAOummSUICT
IhMK .

Vçc 2C /|A ?» X /?VP

T T T l A J, P i
Yi V2

VD >-*

JY1 2ŸJ 2Y3'

• YOAC

rc C • vo yi Y» vaA

T T T TThe 'LS138 and '$138 décodé one-of-eight lines
dépendent on the conditions at the three btnary
«lect infutî and Un tfree enable in-ï 'ts. Two
active-low and one active-high enable inputs reduce
the need for externat gates or inverters when
expanding. A 24-line décoder can be imptemented
without externat inverters and a 32-line décoder
requires only one inverter. An enable input can be
used as a data input for demultiplexing applications.

-DJUiuiUJuJiiJunir
IC TA 10 1VO 1VT 1V2 TV» CHO

t \^/- y ^ v J
DAT*oumjTlSUfCT

positive loflie: MC funciion Mbit

The 'LS139 and 'SI39 comprise two individuel two-line-to-four-line decoders in a single package. The active-low enable
input can be used as a data line in demultiplexing applications.

Ail of these décoders/demultiptexers feature fully buffered inputs each of which represents only one normaltzed Sériés
54LS/74LS load ('LS138. 'LS139) or one normalized Sériés 54S/74S load CS138. ’S139) to its driving circuit. Ail
inputs are clamped with high performance Schottky diodes to suppress line-ringing and simplify System design.Sériés
54LS and 54S devices are characterized for operation over the full military température range of —55°C to 125°C;
Sériés 74LS and 74S devices are characterized for 0°C to 70°C industrial Systems.

TEXAS INSTRUMENTS7*134
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TYPES SN54LS138, SN54S138. SN54LS139, SN54S139
SN74LS138, SN74S138, SN74LS139. SN74S139

DECODERS/DEMULTIPLEXERS

functional block diagrams and logic

xsiaa, *si38
FONCTION TABLE

'LS138, *$138
INPUTS OUTPUTS

^ VO SELECTENABLE
YO Y1 Y2 Y3 Y4 Y5 Y6 Y7G1 G2* C B Aii'* »i H H H H H H H H
H H H H H H H H

L H H H H H H H
H L H H M H H H
H H L
H H H L H H H H
M H H H L H M H
H H H H H L H H
H H H H H M L
H H H H H H H L

H XX X X
CMlftlf
lM*uTS * X X X XL

H LL L L
1 7 YJ HH L LL

» DATA
OUTAUTSn H H H H HLH L H L

i H L L H H
1 t '3*O Y ) L L LH H

L HH HLE >*"-24>—* O«LtCT <
1HAUTS

HH L H H L
«ïI L HY t H H H

C ~ — {> *02 G2A * 028
H •High («v«l. L •tow !•*•(. X “ irrtUvtnl

'LS139.*S139

ïcy1 'LSI39.'SI39
(EACH DECOOEB/DEMULTIPLEXER )

FUNCTION TABLE

1Y0

CK1”"« NAOU 10

1*1
1Y2 INPUTS

OUTPUTS
IASftfCT

(HAUTS
SELECTENABLE!ECK"

jO*-ti YO Y1 Y2 Y3G B AOA TA
OUTPUTS H H H H

L H H H

H L H H
H H L H

H H H L

X X
L L
L M
H L
H H

H

L

^4>fKAtlf 20 tlll LJVI
L

MOI
2YJ

{ L
S*UCT
(HAUTS

H - high IfvM, L lov» lav*!. X - lrr«Uv»r>t

scherru ticj of inptts a-id autpjts

TYPICAL OF OUTPUTS
OF ’S738,*S139

EQUIVALENT OF EACH
INPUTOF 'LS138, ’LS139

TYPICAL OF OUTPUTS
OF 'LS138, 'LS139

EQUIVALENT OF EACH
INPUT OF *S138, *S139

VCC VCC
250 O NOM 50 Q NOM

VCC vcc
2.8 (tQ NOM20 HQ NOM

INPUT INPUT OUTPUT OUTPUT

5î ?

m
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TYPES SN54LS138, SN54LS139, SN74LS138. SN74LS139.
DECODERS/DEMULTIPLEXERS
REVISED OCTOB6R 1976

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

Supply voltage, Vcc ($ee Note 1 )
Input voltage
Operating free-air température range: SN54LS138, SN54LS139 Circuits

SN74LS138. SN74LS139 Circuits

7 V
7 V

-55*0 to 125°C. 0°C to 70*C
-65°C to 150°CStorage température range

NOTE 1 Vodage values are with respect to netvvork ground terminal.
recommended operating conditions

SN54LS138
SN54LS139

SN74LS138
SN74LS139 UNIT

MIN NOM MAX MIN NOM MAX
Supply voltage,Vcc 4.5 5 5.5 4.75 5 5.25 V
High-level output current, IQH -400 MA-400
Low-level output current, IQL 4 8 mA
Operating free-air température,Tfl -55 125 0 70

electrical characteristics over recommended operating free-air température range (unless otherwise noted)
SN54LS138
SN54LS139

SN74LS138
SN74LS139TEST CONDITIONS*PARAMETER UNIT

MIN TYP* MAX MIN TYPt MAX
V|H High-level input voltage 2 2 V
VpL Low-level input voltage 0.7 0.8 V
VIK Input clamp voltage Vcc " M,N- l| -18 mA -1.5 -1.5 V

Vcc - WIN.
VfL " vILma*. (0H " -400pA

V|H - 2 V.VQH High-level output voltage 2.5 3.4 2.7 3.4 V

vcc « MIN.
VIL “ VjLmax

V,H - 2 V. IQL “ 4 mA 0.25 0.4 0.25 0.4VQL Low-level output voltage VIQL * 8 mA 0.35 0.5
Input current at

l|
maximum input voltage VCC - MAX. V, • 7 V O.t 0.1 mA

l|H High-level mput current Vcc ' WAX. vl “ 2.7 V 20 MA20
l|L Low -level input current VCC » MAX, Vt » Q.4 V -0.4-0.4 mA
IQS Short -circuit output current & VÇÇ - MAX -6 -40 -5 -42 mA

Vcc " MAX«

Ouiputi enabled and open

‘LS138 6.3 10 6.3 10lec Supply current mALSI39 6.86.8 1 1 1 1
iFor conditions »ho«vn as MIN or MAX.use tKe appropriait valu* specefi«d und*r recommended Operating condition» for the applicable davic*« VP*.tAil typical values ar* at " S V. 2S“C,

SfMot more ihan on* output thould b* shorled at a um*.switching characteristics, VCC = 5 V, T/\ - 25°C
SN54LS138

SN74LSI38
SN54LS139
SN74LS139

FROM
(INPUT)

TO LEVELS
OF DELAY

PARAMETER ^ TEST CONDITIONS UNIT(OUTPUT)
MIN TYP MAX MIN TYP MAX

13 20 13 20<PLH n$2
Sinary

Select
22 3327 41tPHL nsAny

18 27 18 29tPLH ni3 CL - 15 pF.
RL - 2 kn.
See Note 2

25 38lPHL 26 39 ns
12 18 16 24•PLH ns2

21 32«PHL 21 32 niEnable Any
17 26«PLH ns3

1PHL 25 38 ni

^ *PLH H propagation d*lay Um*. low - to- high- levai output: tpHL Z propagation dalay tim*. h»gh- to-low - l*v«l output.
NOTE 7 Load circuits and wavtiormi ara jhown on page 3.11.
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TYPES SN54S138. SN54S139. SN74S138. SN74S139
DECODERS/DEMULTIPLEXERS

absolute maximum ratings over opérâting free-air température range (unless otherwise noted)

Supply voltage, Vcc t«e Note U
Input voltage .
Operating free-air température range: SN54S138, SN54S139 Circuits

SN74S138,SN74S139 Circuits

7 V
. . . . 5.5 V

—55°C to 125°C
. 0°C to 70°C
-65°C to 150°CStorage température range

NOTE 1: Voltsga values ara with rtiptci to natwork jrpund tarminal.

recommended operating conditions
SN74S138
SN74S139

SN54S138
SN74S139 UNIT

MIN NOM MAXMIN NOM MAX
4.75 5 5.254.5 5 5.5 VSupply voltage,Vçç

mA-1High-level output current,IQH -1
20 20 mALow-level output current, IQL

70-55 125 0Operating free-air température, TA

electrical characteristics over recommended operating free-air température range (unless otherwise noted)

SN54S139
SN74S139

SN54S138
SN74S138TEST CONDITIONS* UNITPARAMETER

MIN TYPt MAXMIN TYPt MAX
V? 2VJH High-level input voltage

0.8 0.8 VV|L Low-level input voltage
VVçç - MIN, l|» -18 mA -1.2 -1.2VIK Input clamp voltage

SN54S' 2.5 3.4VCC - MIN, V|H » 2 V.
VlL * 0.8 V, lQH * -1 mA| SN74S*

25 3.4
VVQH High-level output voltage 2.7 3.4 2.7 3.4

Vcc MIN. V,H - 2 V.
V|| - 0.8 V, lOL - 20mA

0.5 0.5 VVQL Low-level output voltage

Vçç « MAX, V|- 5.5 V 1 1 mAl| Input current at maximum input voltage
5050 pAVçç.MAX, Vf 2.7 Vl|H High-level input current

—2. mAVCC.MAX, V|- 0.SV -2l(L Low-level input current

IQS Short-circuit output current 8 -100 mAVçç - MAX -100 -40-40

Vcc “ MAX, Outputs enabled and open 49 74 60 90 mAICÇ Supply current

T For conditions shown ai MIN or MAX, us« tht appropriât* valu* specified undtr rtcommtndtd operating conditions for th« applicable devlce

tVP*.
XAil typical
S Not more than on® output should b* short ad at a time. and duration ol th# «hort-cirçuit test should not axcaad on* second

at VCC - S V. TA - 25 'C.

switching characteristics, Vcc S 5 V, TA = 25°C
SN54S139
SN74S139

SN54S138,
SN74S138LEVELS

OF DELAY
TEST

CONDITIONS
FROM

(INPUT!
TO UNITPARAMETERl (OUTPUT! MIN TYP MAXMIN TYP MAX

5 7.64.5 71PLH 2 ns
7 10.6 6.5 10Binary

select
>PHL Any 7 127.5 12«PLH CL - 15 pF.

flL - 280 O.
See Note 3

3 ns
8 128 12IPHL

5 8 5 8<PLH 2 ns
6.5 107 11tpHL Enable Any 7 11»PLH 3 ns

7 11*PHL

1tpLH * propagation datay time, low- to -high-level output

tPHL m pmpaset'on deley time. high- ro low -level output

NOTE 3: Load circuit» and waveformt ara shown on page 3-10-
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HEX BUS DRIVERS WITH 3-STATE OUTPUTS
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HEX BUS DRIVERS WITH 3-STATE OUTPUTS
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HEX BUS DfUVERS W1TH 3-STATE OUTPUTS
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TYPES SN54LS240,SN54LS241,SNS4LS244,SNS4S240,SN54S241,
SN74LS240,SN74LS241,SN74LS244,SN74S240,SN74S241

OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS
Typical Typicsl

•OL 'OH
(Sink (Sourc*

TypicilPropagation
Dtliy TimM

Typical
EnaNW
Oisabia
Tlmaa
18 ns
18 ns
9 ns
9 ns
SN54LS240,SN54S240...J

SN74LS240.SN74S240...J OH N
(TOP VIEW)

Typîcal Power
Dnîpation
(EnabUd)

Currant) Currant) Invartinfl Noniiwarting
12 mA -12 mA 10.5 ns
24 mA -16 mA 10.5 ns
48 mA -12 mA
64 mA —15 mA

Invarting Noninvtrting
130 mW 135 mW
130 mW
450 mW
450 mW

SN54LS'
SN74LS*

SN54S'
SN74S'

12 ns
12 ns

6 ns
6 ns

135 mW
538 mW
538 mW

4.5 ns
4.5 ns

3-State Outputs Drive Bus Lines
or Buffer Memory Address Registers
P-N-P Inputs Reduce D-C Loading
Hystérésis at Inputs Improves

Noise Margins

VCC >vi 1VI 1A) 1V1 JA? IY4 JAI

Tl Tl TL,TL

description
These octal buffers and line drivers are designed
specifically to improve both the performance and
density of three-state memory address drivers, clock
drivers, and bus-oriented receivers and transmitters.
The designer has a choice of selected combinations of
inverting and noninverting outputs, symmetrical G
(active-low output control) inputs, and eomple-
mentary G and 5 inputs. These devices feature hîgh
fan-out, improved fan-in, and 400 mV noise-margin.
The SN74LS' and SN74S' can be used to drive
terminated linesdown to 133 ohms.

schematics of inputs and outputs
'LS240, 'LS241, XS244

=0
TLTLy TL TL

iininirurunimnimutr« IA» TV* IAJ TVJ *A3 m IA* IV1 QftO

SNS4LS241,SN54S241... J
SN74LS241,SN74S241 ... J OR N

<TOP VIEWÏ
VCC ic IV1 TA* 1VT It] IV) TAT IV* JA1

xr Lxr JX

EEQUIVALENT OF
EACH INPUT

TYPICAL OF ALL
OUTPUTS

(£>vcc

'JTJT'JT'INPUT ! '

: r 44

lC (Al JY 4 IAT 2VT IA) JVJ IA* TV1 CAO
! ’
! !

SN54LS244...J
SN74LS244...J OR N

(TOP VIEWLUTPUT
VCC >4 IVt TA* IV? TA) TV) IAT IV* TAl

'S240 'S241

EQUIVALENT OF
EACH INPUT U JTI T

4̂m
VCC

TL
INPUT

'LS240/LS241/LS244;
R - 50 H NOM

'S240/S241:
R « 25 « NOM

JXJX JT JT'

lH 1A1 »« U] IYJ IA) JY} IM TV1 QNO
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TYPES SN54LS240.SN54LS241.SN54LS244,
SN74LS240,SN74LS241,SN74LS244
BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions
SN54LS* SN74LS'

PARAMETER UNITMIN NOM MAX MIN NOM MAX
5 5.2$Supply voltigt, Vçç !» Nott 1) 5 5.54.5 4.75 V

Migh ltvtl output cur»mr(QH
Low-ltvtl output currtnt, lp^

-72 -15 mA
12 24 mA

C-55 0 70Optrating lrtt*a<r ttmptrtturt, T^ 125

NOTE 1: Voltag# valuat K» et to narwork groond terminal.
electrical characteristics over recommended operating free-air température range (unies* otherwise noted)

SN74LS'SNS4LS*
TEST CONDITIONStPARAMETER UNITMIN T Y P* M A XM I N T Y P* M A X

V|M input voliagt 22 V
0.8V1U Low-Uvtl input voltage V0.7

-1.5 V-ÏTJOK Input clamp voltage
Hyittrtm fJ-VfIT

Vçç “MIN, I, --IB mA
0.2 0.4 VVçç * MIN 0T 54

Vçç “ MIN,
VlL - VlL ** l p H “ ~ 3 n i A

V|H» 2 V. 2.4 3.424 34
VQH HigMtvtl oufput votugt V

Vcc - MIN.
VIL » 06 v. V I H - 2 V.

|QH - MAX 2 2

Vçç •MIN.
V|M 2 V,
V|L » V|L"»«

»OL“12 mA 040.4
VQL LovHtvtl output voltagt V

IQL » 24 mA 0.5

Off*tatt output currtnt,
high4»vtl voltagt tpplitd*OZM V0 - 2.7 V 20Vcc "MAX.

V|H 2 V,
V|L » V|L,tm»

20
MAT QfMtatt outpul currant,

low-ltvtl voitagttpplittf -20V0 - 0.4 V -20

Ioput currtnt tt minimum
Input voltapiH o.iVcc •MAX. V|- 7 V 0.1 mA

MM 20HigMtvol input currtnt,«ny input Vçç MAX. Vt - 2.7 V 20 MA
-0.2-0.2 mA»IL LovHtvti input currant Vçç MAX. VIL » 04 V

-225 -50 -225 mA-40Short-circuit output currtnt* VÇÇ‘MAX»os
23TT13 23Ail

VCc » MAX 26 44'LS240 26 44 mAOu(puUlow 27 4627 46ICC Supply currtnt •LS241. LS244Oulputt opan 29 50*LS240 29 50Ail Outpu(s
Oit*b**4 32 5432 64'LS241.'LS244

•For condition» tiown ta MIN or MAX,UM tftt appropriât# valut •pteifitd unpar rwomrn«n<Moptrttlng condition».
t Al typ’ctl valve* *rt •* V•ç•F V.T ^ - 24*0.
*N#{mort tfian ont output «hould ba «oorted at a tlmt. tno duration of tha ihort circult Aould not eaceed ona aacond.

iwitchingcharacteristics,Vcc * 5 V, TA 2S°C
'LS241,XS244LS24Q UNITRARAMCTER TEST CONDITIONS MIN TYP MAXMIN TYP MAX

Propagation dclay timt.
low-to-high-ltvtl output

12 189 14 m«PLM
Propagation palay ttmt,
high-to4ow>ltwl output

CL 45 pF,
Sot Not* 2

RL - 667n. 12 1812 ta mtpNL
20 3020 yjOutput tnabia tima to low itvtl m»P2L

23152316Output tnablt timt to high Itvtl rw<PZH
15 252515CL 5 pF.

Saa Nott 2
RL -6670.tPLZ Output diiablt timt from lowItvtl

Output «fctabit timt ffom h»gh lavai
ni

1819 1010 ni*PHZ

NOTE 2: Loadcircuit and *o>Ug» waveform» art *ho*vn on pagt 3-11.
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TYPES SNS4273, SN54LS273, SN74273, SN74LS273
OCTAL D-TYPE FLIP-FLOP WITH CLEAR

ni
MSI

BULLETIN NO. DL-S 7612091, OCTOBER 1976

• Contains Eight Flip-Flops with
Single-Rail Outputs

• Buffered Clock and Direct Clear Inputs
• Individual Data Input to Each Flip-Flop

• Applications Include:
Buffer/Storage Registers
Shift Registers
Pattern Generators

SN54273,SN54LS273...J PACKAGE
SN74273.SN74LS273... J OR N PACKAGE

10 to ;o fo K1 80 50 50 CtOCKvcc

dr-idnt] ds-it-5
CM > < -c*CHAH

CK < >
eu AU

c -CK
CLEAR Y

description
CLé AA cïftîT

c »c<
CHCLEAR

CK* >CK •CK

These monolithic, positiveedge-triggered flip-flops
utilize TTL circuitry to implement D-type flip-flop
logic with a direct clear input.
Information at the D inputs meeting the setup time
requirements is transferred to the Q outputs on the
positive-going edge of the clock puise. Clock
triggering occurs at a participer voltage ievel and î s
not directly related to the transition time of the
positive-going puise. When the clock input is at either
the high or low Ievel, the D input signal has no effect
at the output.

CLEAR |0 10 70 ÎQ XI 30 40 40 GRO

positiva logic: $ee fonction table

FUNCTION TABLE
(EACH FLIP-FLOPl

INPUTS OUTPUT
QCLEAR CLOCK O
LL X X

1 H HH
These flip-flops are guaranteed to respond to dock
frequencies ranging from 0 to 30 mégahertz while
maximum clock frequency is typically 40 mégahertz.
Typical power dissipation is 39 milliwatts per
flip-flop for the '273 and 10 milliwatts for «he
'LS273.

schematics of inputs and output

t L LH

OoL XH

St» exploration of fonction table» on page 3-6.

'273 LS273
EQUIVALENT OF EACHll#UT TYPICAL OF ALI OUTPUTS EQUIVALENT OF EACH INPUT

Vcc
20 kn NOM

INPUT -rj* OUTPUT
OUTPUT

:
CHNM: 0^•3kl) NOM

CK** : r f ,̂« 6 k n NOM
Alt OtMr inputt: •8kl) NOM

: :

functional block diagram
80 TO 800 «0 50»

(171 118»03117» a» (141(Jt (41
CLOCK

O O0 0

< >c*
0 O

< >CK

u 0 O
l-C »c*

0 0

< >CK

(- 0 O

< »CK

L D O

< kCK

o o
Le »CK i-C >-CK

CLEAR ClEAR CLÉ ARCLEAR CLEAR CLEAR CLEAR CLEARrjnjE-XJE-X-X-jH>CLEAR
(SI < 121 ( 141 11»171 181 l»l (161

50 Û10 70 40 60
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MOTOROLA MC6845

Advance Information
MOS

CRT CONTROLLER (CRTC)
(N-Channol, SIHcon-Qatt)Th# MC6846 CRT Controliar parfonm tht int#rf#o# to rattar «c#n

CRT displ#yt. It it intsndad for un in procassor- batad convoilar« for
CRT terminait in stsnd-alona or clustar configurations.

Th# CRTC it optimizsd for hardwara/softwara balança in ord#r to
achiava intégration of ail kay functiont and maintain flaxibility. For
inrtanca, ail kayboard functiont, R /W, curtor movamants, and aditing
ara undar procatsor control; wharaat tha CRTC providai vidao timing
and Rafrash Mamory Addrassing.
• Applications includa "giass-taJatypa,"«nart, programmait, inttl-

iigant CRT tarminalt; vidao gamts; information display.
• Alphanumaric, «ami-graphie, and full graphie capabillty.
• Fully programmabla via procatsor data but. Can ganarata timing

for almost any alphanumaric teraan dentity, a.g.60 x 24, 72 x 64,
132 x 20, ate.

« Singla +6 volt tupply.TTL/6800 compatibla I /O.
• Hardwara scroil ( paging or by line or by charactar)

• Compatibla with CPU'* and MPU's which provida a maans for
synchronizing axtarnal davicat.

• Curtor ragistar and compara cireuitry.
• Curtor format and blink ara programmabla.
• Light pan xagittar.
• Lina buffar-lats oparation. No axtarnal DMA raquirad. Refresh

Mamory it multiplaxad batwaan CRTC and MPU.
• Programmabla intarlaca or non-intarlaca «can.
• 14-bit wida rafrath addrasa.

CRT CONTROLLER
(CRTC)

ir

1;l(

L RJPFJX
CERAMlC PACKAOE

CASE 710

NOT SHOWN:
P SU F FIX

PLASTIC PACKAGE
CASE 711

PIQURE 1- TVPICAL CRT CONTROLLER APPLICATION

AOiP roc«MPC
DO Primory lut

h£ Socondory
IM

CLK
Buf1*f

H^SpMd
Timing

Rofrnti
RAMCRTC MUX

Pitf«hu
Momocy
Add(«iwi

Curtor,
Otaplay
E nabi*I0

Latch
(.Vit
Pan ICircuit

Row Addrttm ROM
Charactof
Oanarator

Vktao
Ou«put

Shlft
RagiotOr

H Sync V Sync

Thi« <t advanca information and apocificat<on» ar« «ubjoct to cfianga wimout notica.
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SYSTEM BLOCK DIAGRAMDESCRIPTION

numbvr of approachet «ripossible for tohring contentions
for tha RtfriA Memory.

1. Procastor alwtys gets prlority.
2. Procassor gsts priorlty aocass anytime, but can ba

synchronized by an intarrupt to parform acoassas
only durlng horizontal and vertical ratraça tlmea.

3. Synchronlze procassor by marnory walt cydat.
4. Synchronlza procassor to character rata (Saa Figura

2). The 6800 MPU fsmily lands itsalf to thb config-
uration bacausa it has constant cycle tengtha. Thls
method provktfs zéro burdan on tha procassor ba-
causa thera Is never a contention for mamory. Ail
acoassas ara"tnntprtnL"

The sscondsry data bus concept In no way pradudat
using tha Refrerft RAM for othar purposai. It looks lika
any othar RAM to tha Procassor. For exemple, using
Approach 4r a 64K byta RAM Rafra* Mamory could
parform rafretfi and program storage fonctions tram*

parantly.

As shown in Figura 1, tha primery fonction of tha
CRTC is to ganarata rafradi addr<

select» (RAO-RA4), and video monitor tlming (HSYNC.
VSYNC) and Display Eneble.Othar functlons Induda an
internai cursor ragistar whkh gsnaratas a Curtor output
whan iis contants compara to tha current Rafrash Ad*

drets. A llght pan strobe input signal allows captura of
Rafrash Addrets in an internai light pan ragistar.

AU timing in tha CRTC is derived from tha Clk input.
In alphanumeric terminais, this signal is tha chtracter rata.
Charactar rata Is divldad down from video rata by externtl
High Spaad Timing whan tha video frequency is gratter
then 3 MHz. Shift Ragistar. Latch, and MUX Control
signais ara alto provided by axtarnal High Spaad TiminQ.

Tha procassor communicatas with tha CRTC through a
buffarad 8-bit Data Bus by raading/writing Into tha
18-registar fila of tha CRTC.

Tha Rafrash Mamory addrets is multlpiaxad batwatn
tha Procassor and CRTC. Data appears on a Secondery
Bus whkh is buffarad from tha procassor Primary Bus.A

(MAO-MA13), row

FIGURE 2- TRANSPARENT REFRESH MEMORY
CONFIGURATION TIMINQ USING SSOOMPU FAMILYMAXIMUM RATINOS

RtkH Symbol MM IMt
*0.3 to +7.0 VdcSupdy Voltage Vçç*
0.3 to +7.0Vin* Vdcinput Voltage CRTC ACCMIM

S«frMh Mamory#1Oto +70 <>COpontlQQ Ttmporatuca Rangs TA
oc-66 to +180Svorsga Ttnptrtturt Ring Twa

*W1th ra^oct to (Gnd).
MPU Attmw
Atfnth Mamory#3

RECOMMENDED OPERATING CONDITIONS 1
MM TVP Max Unit I TcTcyc»a“«Te«-Suppty Voltaga 4.76 6.0 6.26 Vdc?çx:

*•0.3 08 Vdcinput Ion Voltage VIL wrhare: m,n ara Innpn;
2JÛInput High Voltaga V|H vçç Vdc Tc l» charactar perlod
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ELECTRICAL CHARACTERISTICS iv^c •50v ±5%, Vj§ - 0.T* •0 to 70°C unlmoitwrwni noted}

tymM MMChartclwiMic Min Ty* UlMt
Input High Voltage V,H 2.0 Vcc Vdc

0.8Vu. -0.3Inpul Low Voltage Vdc
Input Leafcege Carrent 1.0 2.5 uAde
Thrte-Stete iVçç 5.26 V)

( V,n 0.4 to 2.4 V)
2 0 10TSI MAdc-10

Ou(put H»gh Voltage
fliood -205MA)

Hlô 3 * -100MA)

vOH Vdc
00-07
Olher Ou(puis

2.4
2.4

Ou(put Lw Voir
(1 )04(1 — 1.6 fT)A|

VOL 0.4 Vdc

Pownrr Dissipation 600PP mW

^inInput Capacitance Qf
D0-D7
AU others

125
10

OutpUt CVK(1*OCt AH Oufputf Cput 10 Pf
Minimum Ctock Puise Width. Love 160PWCL ns
Minimum Oock Puise Width. High PWCH 200 nt
Clock Frequencv MHz!c 25
RIM end Fail Timt for Clock Input 20«cr» «cf n»
Memory Address De(ay Time 160«MAD n*Rester Address-Deley Time 160«RAO nt
Display Timmg Delay Time 300«DTP n»
Horizontal Sync Oalay Time 300«HSO nt
Vertical Sync Delay Time 300«VSP ns
Curtof D»«3lay TimmgDelay T.me 300«CPP nt
Light Pvn Strobe Minimum Puisa Width 100PWLpH nt
Light Pan Strobe Disable Time 120*LP01 nt

0«LPD2 ns

Note The light pen strobe mutt f«41 to lo«w levai before V$YNC puise rites.

BUS TIMING CHARACTERISTICS

I ]Symbol | Min | W»Characteriftie Unit

READ/WRITE
Enable Cycle Time 10«cycE M*Enable Puis* W.Olh, H.gh pW£M 250 45 MS
E nable Puise Width. Low

Setup Time.& end RS w«i>d to enabï7positive transition
P*EL 043 M»

160« AS ns
Oete Deiay T ime 320«oon ns
Oata Hoid Time (Reed)

(Write)
10«H ns
10

Address Hoid T une 10«AH nt
Rite and Fatl Time for Enable Input 25«Et. «Ef n»
Oete Setup T «me 195«ÜSW ns
Oete Access T «ma 480«ACC ns
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FIGURE 3 - CRTC TIMINO CMART

l/fe
it \y2.0V2 0 V FWCL

/Cm

- r-0 0 V0.« V - r-0 V

’cc «C»
2.4 V

MÂO MATL

0.4 V

'MAO'MAO

i b
2.4 V

HAO «A4

0.4 V

'«AJ'R AO

y
24 V

Diipliy En«b>*
0.4 V

«OTO«OTO

2.4 V
MSyiK. vSync

04 V

* «MSO»HSD

» VSO«VSO

« *2 4 V

Cufto*
0.4 V

'COO«coo

PWLf»M

/ 2 0 V
LPSTi
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FIGURÉ 4- RELATION BETWEEN LFSTB ANO REFRESH MEMORY AODR ÉSS

r\ r
Cm

X XX<MAOMA13 M MM M * 2

4 t

/0.8 V
LFSTB

\12.0 V

LFSTB

*LF01
*LF02

Wh»n r*# CW TC d«tK1l th* mmg «dpi ot LFSTB
n Tti >» p«fiod, th« CRTC MX tt>* R «fr««h M*mo»y
Addftit 'M* 2‘ loto tho L »GMT FCN «éGISTCA,

fLFOl * *LPD2 F**(<>d o* uncirtainty for (h* R*fr**h Mampry Addmt.
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PIQUAI•« put rmmo CHAUT

TW«t <R«H Pr«M CATCIh-»ut

VycC

y-4- 0.1 vT
a.© v

Ena»l«

*«r *11! H

«AS

2.0 V
mu , CS

0.9 V

'AM

«ODA
*M* ACC pOau But

5è-üo> WMta TkMAf iWrtta Infermatk» tmo CATC)

/"Pu /CnaMa

«AS

£2.0 V

Ai. CS
0.9 V

'Otw

> X/ üüJA
Data lui
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FIGURE «- dût T1MINQ TEST LOAD

6.0 V

-'3.4 kHT##t Folot o

AC MMO6160
or fflulv.

C - 130 pF for 00-07
•30 pF for MAO-MA13, A AO *A4.

O'SFEN.HYSNC.
VSYNC,«rtd CLIASOA

—
A - 11 kO for OO 07- 24 fcfj for Ali Othor Output*

FIGURE 7 -FIN ASSIGNAIENT

vss 1 40 VSYNC
2 30AESET HSYNC

I.FST6 3 30 AAO

37MAO 4 AAI
A ow AddruM
for Chirtcw
Gonaratora

MAI 3«6 AA2

MA 2 36 AA36

MA3 347 AA4

6MA4 OO >
MAS Ol

Aafratft
Momory
Addra*

MAO 3110 MC0046
CATC

02< MA7 30 03
> Data toi12MAI 29 04

26MA* 06 > Froo
intorfi

lOf
27MA10 oe
26MA11 16 07 y

MA12 2616 CS

\ MA13 24 AS
CootrcH

DUpiav Enabla 23 C
Curaor 1* A7W y22

vcc 20 2 1 CLK
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PIN DESCRIPTION

PROCESSOR INTERFACE
Rafrwh Memory Addr»w (MAO-MAI3) - Thaïe 14

outputs art gatd to rafrMh tha CRT icrttn with pages of
data locattd within a 16K btock of refre*mtmory. Thêta
outpuu driva a TTL load and 30pF. A high lavai on
MAO-MAI3 if a togical"1.”

Tha CRTC intarfacet to a proceuor but on tha
bidirectional data but (DO-D7) using C5, RS, E, and RAV
for oontrol signait.

Tha bidirectional data linat
(DO-D7) aMow data transfert batween tha CRTC intarnal
Ragistar Fila and tha proctssor. Data but output drivart
ara 3-ttate buffart which ramain in tha high impedanca
stata axcapt whan tha procattor parforms a CRTC raid
operation. A high lavai on a data pin it a togical "1."

Enabia (E) — Tha Enabla signal it a high impedanca
TTL/MÛS compatible input which anablat tha data but
input/output buffart and docks data to and from tha
CRTC. Thit signai it usualty darivad from tha procattor

dock, and tha high to iow transition it tha activa adga.
Chip Saiact (CS) — Tha C§ iina it a high impadanca

TTL/MOS compatible input which selactt tha CRTC whan
Iow to read or writt tha intarnal Ragitter Fila.Thit signal
shouid only bc activa whan thara it a valid stable jddrass
baing dacodad from tha processor.

Ragistar Saiact (RS) — Tha RS Iina is a high impedanca
TTL/MOS compatible input which selects either tha
Addrets Ragistar (RS « "0") or ona of tha Data Ragistars
(RS * "1") of tha internai Ragistar Fila.

Reed/Write (RAï) - Tha R AV Iina it a high impedanca
TTL/MÛS compatible input which déterminas whether
tha internai Ragistar Fila gett written or raad. A writa it
activa Iow ("0").

Data But (D0 D7I

(RA0-RA4) - Thêta 5 outpuu from
tha intarnal Rester Countar addrets tha Charactar ROM
for tha row of a charactar.Thase outpuu driva a TTL load
and 30pF.A high laval (on RA0-RA4) it a logical "1.”

Rester Addr

OTHER PIN8
Curtor — Thit TTL compatible output indicatas Cursor

Display to axiarnal Video Processing Logic. Activa high
signal.

Ck>ck (CLK) - Tha CLK TTL/MOS compatible input
it usad to synchroniza ail CRT oontrol signait.Anaxtarnai
dot countar it usad to dériva thit signal which is usually
tha charactar rata in an alphanumeric CRT. Tha activa
transition it high to Iow.

Light Fan Strobe (LPSTR) - Thit high impadanca
TTL/MOS compatible input latchat tha current Rafrash
Addrassas in tha Ragistar Fila. Latching is on tha Iow to
high adga and it synchronized internally tocharactar dock.

V^Gnd
RES — Tha RES input it usad to Raset tha CRTC. An

input Iow laval on RES forçat CRTC into following
statut:

(A) Ail tha counters in CRTC ara deared and tha
dévie» stops tha ditpley operation.

(B) Ail tha outputs go down to Iow lavai.
(C) Control ragistars in CRTC ara not afftetad and

remain unchangad.
Thit signal it différant from other M6800 family In tha

followinq fonctions:
(A) RES signal has capability of ratat fonction only

whan LPSTB it et Iow laval.
(B) Aftar RES haï gona down to Iow laval, output

signait of MA0-MA13 and RA0-RA4,
tynchronizing with CLK Iow laval, goes down to
Iow laval. (At least 1 cydt CLK signal it
nacettary for rataL)

(C) Tha CRTC startt tha Ditplay operation
immediately aftar tha ralaata of RES signal.

CRT CONTROL
Tha CRTC providas horizontal tync (HS), vertical tync

(VS),and Ditplay Enabie signait.
Vertical Sync (V SYNC) - Thit TTL compatible

output it an activa high signal which drives tha monitor
directly or it fad to VideoProcessing Logic for composite
génération. Thit signal déterminas tha vertical position of
tha displayad text.

Horizontal Sync (H SYNC) - Thit TTL.compatible
output it an activa high lignai which drivas tha monitor
directly or it fad to VideoProcessing Logic for composite
génération. Thit signal déterminas tha horizontal position
of tha displayad ttxt.

Display Enabla — Thit TTL compatible output It an
activa high signal which indicatas tha CRTC it providing
addresting in tha activa Display Area.

TABLE1- CRTC Opérâtin# Mode

REFRESH MEMORY/CHARACTER GENERATOR
AOORESSING

Tha CRTC provkfet Memory Addressas (MA0-MA13)
to ican tha Rafrash RAM. Alto providad ara Rester
Addresaae (RAO-RA4) for tha charactar ROM.

OPERATING MOOERE$ LPSTB
0 0 Ri
0 1 Test Mode

NormalMode
Norme!Mode

1 0
11
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PlOUftf t - C*TC ruNCTIONAL BLOCK OIAGAAM

A/W Cl U I MUT 00 07vcc G"*I é MM 1
AMrdi Ao^tata*•ni ONoAf

iTT
HMiienut

CTA (+J04IOh K;Haritantal TotalMC AO

I l
D*«H*V
EnaMa

H OfccMay

N
Haflientai Dl*>'»y*a

Al

H* et Horlionti
tv <SCH wm
C T A i r t O I

HoflionM *yn«h
Aoaltton Aa*.

MC MfVNC

tOh

SHwlionM tynch

"3 «Wh Aafllat

Characta*. AMv CTA|+mi
A4 VMtKM Total A a*. JVl

MC

J

K;Vaitkal Total
Adjwii A«thwA»

V OHo«ay

K Vnrrtc*ONoloyM
CO

Vcrilcil
Control

V«rt|cM Sy ne7i

AoaJtlon A»*CO A 7

•VIVNCc AO I ntariaca Wod» Ao»

SI ®C yukin Lino
CTA 1**21E MOM Scan Lino

Aldnii A«f,A»
M

K;5 Cunor StaO

J Aa»

0 C*jr*o»
Contrai

Cuno*

t Cwraor End
Aa*.Ail

R m % u*t Atarta *n
L inoa»

A0d».
CanaratorCik CO Cv*Mh AtfOnH Aa*.

KUcm L'M'i Aan A#*

^ 1 >v~ t ILHTB

f
C<h

A AO AA4 MAO MAU
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CRTC DESCRIPTION
(Figura 8: CRTC Block Diagram)

Th» CRTC contins of programmable horizontal and
vertical timing ganerators. programmable linear address
ragistar, programmabla curtor logic, tight pan captura
ragistar, and oontrot circultry for intarfaca to a procastor

Tha Vertical Control Logic hasothar fonctions.
1. Ganarata row satacts, RA0-RA4. from tha Rastar

Count for tha corrasponding intarlaoa or non*

interlaca modas.
2. Extend tha numbtr of ican linas in tha vartical

total bv tha amount programmad in tha Vartical
Total Adjust Ragittar.

Tha Linaar Address Generator i$ drivan by CLK
and locates tha relative positions of charactan in memory
with their positions on tha screen. Fourtean linas,
MA0’MA13, are available for addressing up to four
pages of 4K characters, 8 pages of 2K characters, etc.
Using tha Start Address Register. hardware scrolling
through 16K characters »s possible. Tha Linaar Address
Generator rapaats tha same sequence of addressas for each
scan (me of » character row.

Tha curtor logic detarminas tha curtor location, siza,
and blinking rata on tha screan, AU ara programmabla.

Tha light pan strobe going high causas tha currant
contants of tha Address Counter to be latchad in tha
Light Pan Register. The contents of the Light Pen Register
are subtequently read by the Processor.

I nternal CRTC ragisters are programmad by tha
processor through tha data bus, DO-D7, and tha control
signais-R .̂CS, RS and E.

but.
AU CRTC timing h darived from CLK, usuatly tha

output of an externat dot rata oountar. Coincidance (COI
circuits continuously compara countar contants to tha
contants of the programmable register fila, RO- R17. For
horizontal timing génération, compensons resuit in: 1)
Horizontal tync puisa (HS) of a frequency, position, and
width detarmined by tha ragisters, 2) Horizontal Display
Signal of a frequency, position, and duration detarmined
by tha ragisters.

The Horizontal countar produces H dock which drivas
tha Scan Line Countar and Vartical Control. Tha contants
of the Ratter Countar are continuously compared to theMax Scan Line Address Register. A coï ncidence resets
the Rester Countar and docks the Vertical Counter.

Comparisont of Vertical Countar contents and Vertical
Registan resuit in: 1) Vertical tync puise (VS) of a
frequency and positon detarmined by the registers-the
width is fixed et 16 rastar linas in tha vartical control
section and U not programmable, 2) Vartical Display of a
frequency and position detarmined by tha ragisters.

FIGURE g - ILLUSTRATION OF THE CRT SCREEN FORMAT

Numlxr of Horizontal Total Char. ( Nht+ 1 )

Numbtr Iz onta I Oltplayad Char |Nhd >

K |Lin.:A: rB::C

> !Zt Ji Sz 6 3i
O

2
> e

ia
i•- * 2 Horizontal

Retraça
Ptrlod

o s3 3
I
T

ï»
O

!
3

Otiplav Pariod

Vartical Ratraca Parlod

Total Scan Una Adjuit ( Nad}) “
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REGISTER FILE DESCRIPTION
<SM Tabla 2)

write-only registtr datarmiriM the width of the HS pub».
It m«y not be ippirtnt why thit width needs to bt
programmée!. However, consider that ail timing widths
must bt programméd «s multiples of tht charactar dock
period which variât. If HS width were fixed as an tntapal
numbrr of characttr Times, it would vary with character
raté and be out of tolérance for certain moniton. The raté
programmable feature allows compensating HS width.

VERTICAL TIMING REGISTERS R4, R5. RS. R7, Rt,
and R9

The point of reference for vértical régistars is thé top
character position displayed. Vertical ragistert ara
programméd in character row timet or tcan line times.

Vertical Tout Regitter (R4) and Vertical Total Adjust
Register (R5) — The vertical freQuency of VS it
determined by both R4 and R5. The calculated number of
character line times 1$ usually an mteger plus » fraction to
get exactly a 50 or 60 Hz vertical refreth rate. The integer
number of character line times minus one is programméd
m the 7 bit write-only Vertical Total Register; the fraction
is programméd in the 5 bit write-only Vertical Scan
Adjust Register as a number of Scan line times.

Vertical Oisplayed Register (R6) — Thit 7 bit
write-only register détermines the number of displéytd
character rows on the CRT screen, and it programméd in
character row times.

Verticei Sync Position (R7) - Thit 7 bit write-only
register détermines the vertical sync position with respect

Nineteen regicten in the CRTC ean be eocetsed by
moens of thé data but. Regitttr eddressing and lengiht are
shown in Tablé 2.
ADDRESS REGISTER

The Addrets Regitter it e 5 bit write-only register uted
et en “indirect" or “pointer" regitter. Its contents are tht
addrets of one of the other 18 registers in the file, When
RS and CS are low. the Address Register itself it
eddressed. When RS it high, the Register File it accessed.

HORIZONTAL TIMING REGISTERS RO. RI, R2. end
R3

Figure 9 shows the visible display area of e typical CRT
monitor giving the point of reference for horizontal
registers as the left most displayed character position.
Horizontal registers are programméd in “character time“
units with respect to the reference.

Horizontal ToUl Register (RO) - This 8 bit write-only
register détermines the horizontal frequency of HS. It is
the total of displayed plus norvdisplayed character time
units minus one.

Horixonte! Displayed Register IR1) — This 8 bit
write only register détermines the number of displayed
characters per horizontal line.

Horizontal Sync Position Register <R2) — This 8 bit
write- only register détermines the horizontal sync postiion
on the horizontal line.

Horizontal Sync Width Register (R3) — This 4 bit

TABLE 2- CRTC INTERNAL REGISTER ASSIGNMENT

•« et*a RS WtiN e# e io UM 7 4 S 24 2 2 1 e
XI X X X xx X

No Y«0 0 X X X X AddrpM RmilirX X
No Yainoo o o 0 HontoolN Tou* Chat0 0
No0 0 0 0 «1 HottJOrtltf 0<«p1*y*d Ch*r0 1
Nofl2 Y **0 0 0 1 o H S yne FgtiWjo Char0
No Y«*0 0 O 1 M Sync W«Mh Cho»0 1 «3
No Y«0 0 0 0 Ch» Hou»O «4 Vattical Tou*1

VuNo0 ns v Toui Admn0 0 1 1 Sc»« LmtO
No Y•*0 0 «6 Chat WowO 0 t 1 VtH<l» Qnplayad
No Yaa0 V Syr>C PpyltOO0 0 I 1 1 «7 Chat Ho»
No Y**0 0 0 0 ns0 1 Inrt'lac-Modt
No Vf»0 0 0 0 t «» Mai Seat»L«na AMrav Scan L**l

tNow gNo e w0 o nio Cur*o» Stari Va»1 O 1 O Scan Lin#

No Ya*0 00 nn CufKH E nd1 1 1 Son Lun
No Y##mj0 1 1 0 0 St#ft Add'ttt IM)0
No V**R13 St*»t A<K**M IL)0 0 1 t O 1
Y** Y**0 fl14 Cu<«H|H|0 0 1 1 1
Y•» Y«I ms CorvK tUO 0 1 t I
YM NO0 0 0 meo 0 LiflM Fin «H »

No0 mr Y#«0 1 0 o L *flh1 fan ILII

Nota Ml én Sot iNCuhorSlat flatta* Rtgurti nuud fo* Wmt p#»«odcomro*. and

Sit 6 nutad to —*#ci b* >nli o* nonbi'"t
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to tht rtferanca. ItU programmed in character row times.
Interface Mode Register (R8) — Thii 2 bit write-only

register Controls the rester scan moda (set Figure 11).
When bit 0 and bit t art reset, or bit 0 il rasat and bit 1
att, the non*interlace rester scan moda is salacted. Two
intarlaca modes ara availabia. Both ara intarlaced 2 fieid»
par trama.When bit 0 is sat and bit 1 Is rasat. the intarlaca
sync rester scan moda is salacted. Alto whan bit 0 and bit
Y ara sat. the intarlaca sync and video rester scan moda is
salacted.

Maximum Scan Line Address Registar (R9> — This 5
bit write-only registar déterminas the number of scan linas
par character row including spacing. The programmad
value is a max address and is ont lass than the number
of scan linas.
OTHER REGISTERS

Curaor Stert Registar (RIO) — This 7 bit write-only
register Controls thecursor format (see Figura 10). Bit 5 is
the blink timing control. When bit 5 is low, the blink
frequency is 1/16 of the vertical fieid rate, and whan bit 5
is high, the blink frequency is 1/32 of the vertical fiald
rate. Bit 6 is used.to enable a blink. The cursor start scan
line is sat by tha lower 5 bits.

Cursor End Registar (R11) - This 5 bit write-only
register sets the cursor end scan line.

Start Address Registar (H & U (R12, R13) - Start
Address Register is a 14 bit write-only registar which
déterminas tha first address put out as a refresh address
after vertical blanking. It consista of an 8 bit lower
register, and a 6 bit higher register.

Light Pan Registar (H & U (R16. R17) - This 14 bit
read-only register is used to store tha contants of tha
Address Register (H & L) when the LPSTB input puises
high. This register consists of an 8 bit lower and 6 bit
higher register.

Cursor Registar (H & L) (R14, R15) - This 14 bit
raad/wfite register stores the c jrsor location. This register
consistsof an 8 bit lower and6bit higher register.

INTERLACE/NON-INTERLACE
DISPLAY MODES

An illustration of tha 3 rester scan modes of operation
is shown in Figure 11.Normal sync moda is non-intariace.
In this mode, eech scan line is rafrashad at tha vertical
fiald rata (e.g., 50 or 60 Hz). Frame time is divided into
evan and odd altarnating fields. The horizontal and
vertical timing retationship résulta in tha displacement of
scan linas in tha odd fiald with respect to the evan fiald.
Whan tha urne information is painted in both fields, tha
moda is called "Interlace Sync;" this is a useful mode for
•nhancing rcadability by filling in a character. When the
even Unes of a character are displayed in the evan fiald
and the odd linas in tha odd fiald, tha mode is called
"Interiaca Sync and Video." This lest mode effectî vely
doubles tha character density on a monitor of a given
bandwidth. Tha disadventage of both interiaca modes is
an apparent flicker affect, which can be reduced by
careful monitor design.

Thare are restrictions on the programming of CRTC
registers for interlace operation:

1) Horizontal total character count, N^t must be odd
(i.e., an even number of character times)

2) For Interface Sync and Video mode only, the max
scan line address, Ns|, must be odd (i.e.. an even
number of scan fines)

3) For In'terlece Sync and Video mode only. the
Vertical Displayed Total characters must be even.
The programmed number, Nv(j, must be on+h*ff
the actuel number required.

4) For Interlace Sync & Video mode only, the Cursor
START and Cursor End Registers must both be
even or both odd.

LIGHT PEN
The contents of the CRTC Address Counter are

strobed into R 16/R17 Light Pen Registers on the next
high to low CLK transition afterLPSTB goes high. In most
Systems, the light pen signal would also cause a processor
interrupt routine to read R16/R 17. Slow light pen
response requires the processor software to modify the
captured address read from R16/R 17 by a calibration
factor.

CURSOR
The Cursor Start and End Registers allow a cursor of

up to 32 scan Unes in height to be placed on any scan Unes
of the character block as shown in Figure 10. Using Bits 5
& 6 of the Cursor Start Register. the cursor is
programmed with blink periods of 16 or 32 times the fieid
period. Optiooal non-blink and non-display modes can
also be selected. When an externat 2 X blink on characters
is required, it may be necessary to perform cursor blink
external ly as wel t so that both blink rates are
synchronized. Note that an invert/non-invert cursor is
easily implemented by programming the CRTC for
blinking cursor and externally inverting the video signal
with an excfusive-OR.

The cursor is positioned by chançing the contents of
registers R 14 and R 15. The cursor can be placed at any of
16K character positions, thus facilitating hardware paging
and scrolling through memory without loss of the cursor 's
original position.'

PROGRAMMING CONSIDERATIONS
Initialization — Registers R0-R15 must be initialized

after power is turned on. The processor normally loads
the CRTC registers sequentially from a firmware table.
Henceforth, R0 R11 are not changed in most Systems.
The 6800 program in Table 3 and Figure 12 shows a
typical CRTC initialization.

Hardware ScroMing — Registers R 12/R 13 contents
determme which memory location is the first displayed
character on the screen. Since the CRTC Linear Address
Generator oounts from this beginning count, the displayed
portion of the screen may be a window on any contihuous
string of characters within a 16K block or refresh
memory. By centering the R 12/R13 pointer in the middle
of the available memory space, scrolting up or down is
possible . . . by Une. page, or character

1 204
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f IGURf 10- CURBOR OOMTROi.

C«Mr *te* Reffet»
B f

OitOit Cunor Oltpiey Mode0 6
On Off On0 0 NonBHnk I t

I0 Blink Period •
16 or 32 Ti«ntl
FieW Period

1 Cunor Non-Oltpiey
I1 0 Blink,1/16 Field Rate I

1 Blink, 1/32 Field Rate1

Exemple o# Cunor Oiaptay Mode

I ! t I I 1100 H1 1

******

2
H -H

0
e

« *10 10
11

Curtor Sttrt Adr.-9
Cureor End Adr. - 9

Cunor Start Adr.-9
Curtor End Adr. » 10

Cunor Sttrt Adr.•1
Cunor End Adr. - 5

FIGURE 11* INTERFACE COMTROL

Interface Mode Reffeter
OitBit Mode1 O

0 0 Normal Sync Mode ( Non-Interface)
1 0
0 Interface Sync Mode1
1 Interface Sync 0 Video Mode1

Scan Line Addne» Scen Line Addreu Sein Line Addrece
0 0 0 — t—0 Mee ii >Z< N « - 3—1te! oe-oeee2 2 4

* - — 6-2r« >Zi
>z<e e2 62 te! —3

O O O O O 044 — 1
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EveA

FLEW
Odd
Field
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Interlece Sync end VideoNorme!Sync interlece Sync
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TABLEI- Ty»M90 * 24IranFormat InftlaUiatto*«ICRTC

ProyamRof. # RofRUr FHo CafcirtaiioA»
Umt Hax

RO H Toto*H Dnpiaya*H SyncFotition
HSyncWkJlft
V Total
V Total Adfutt
V Oraplayad
V SyncPortion
Intarlaca Modo
Max Scan Lina Addr»
Cunor Stort
Curaor End
Stort AddraM
Stort Addrat*IL!
Curaor (H)

Cor*©* (L)

102 « .527 - 63.7« M>
00« .527 « 42.16M*86 « .627 - 46.32 *19 x 627 - 4.74MI
26 x 646.12- 10.13 im

10 x 63.70 -
24 x 646.12 - 16.40 im
24 x 645.12 - 15.40 ma

Nht " *«*W “ *60
Ntnp - 660
Nhm- P»

Nadj - tOA
Ny^ - 610

N^- 610

T* 102 - 1- 101
RI 80
R2 Te
R3 9Te
R4 Ter 2 6 - 1 - 2 4
R6 T* .54 ma 10
RO Ter 24
R7 Ter 24
RO

600R9 Td 11 N*,-*»RIO TH 0 sooR11 TH $0011
R12

$00120R13
$80R14
$00120R15
$80- Tc - 627 *»- T* •INh,4 1» « T c - 102 x .627*1- 63.70 M*

Clock Parkxd
Scan Lin# Pariod
Charactar Ro*» P*r *od - TCf - N* x T*- 12 x 63.76**•646.12 MS

'Thm ara typical valuaa for if>*Motorola M3QOO iaa may vary for omar monitors.

FIGURE 12 - INITIAL!ZATION OF CRTC FOR 00«24 0CREEN FORMAT IN TABLE 2

PAGE 00/ CRT JNT

00001
00002 0000
00083 0600 5F
00004 000 / CE 0020
00005 0004 F7 9000 CRTII
00006 0007 06 00
00007 0009 B7 900I
00000 000C 00
00000 0000 5C
000/ 0 000E Cl 10
000H 00 /0 26 F2
00012 0012 3F
06013 0020
00014 0020 65
000/5 0024 18
08016 0028 00
00017 002C 0000
000/ 0
CRTII

CRTINTNRM
ORQ $8

CLERR COUNTERCLR B
U>X *$20

$9000STR B
LOR R
STR R

CRTC RÙOR REG
8, X
$9081 RCC TO CRTC REG

INX
INC B
CMP B

INC COUNTER
LRST CRTC REG?*$10

CRTIIBNE
SNI

$20ORG
CRTTRB FCB $65,$50, $56,$9

$ I8,$0R,$13,$18
8,$0B,0 , $8B
$80,$80

FCB
FCB
FOB

0000
0084 CRTTRB 0020

ENO

TOTRL ERRORS 00000
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OPERATION OF THE CRTC

shown in tha Timing Oiagrams (Figuras 13 throogh 15).
Tht scraen format of this exemple is shown in Figura 0.
Figura 16 is an illustration of tha relation batwaan
flefresh Memory Address (MAO-MA13), Rester Addreti
(RAO-RA4) and tha position on tha screan. In this
axampla. tha start addrass is assumed to ba "0".

Timing Charl of tha CRT Interface Signait — Timing
charts of CRT intarfaca signais ara illustrated in this
section with tha aid of programmad axampla of tha
CRTC. When values litted in Tabla 4 ara programmad into
CRTC convoi ragistars, tha davica providas tha outputs as

TABLE 4 - Velue* Prpprammed Into CRTC Regifter*
Progremmed

VelueR«a- * Reg«ter Name Velue

RO H. Total
H. Duptayed

H. Sync Poütion

H. Sync Width

V. Total

V.Scan Line Adjutf

V. Oimfeyed

V. Sync Potition

*htNht*1

RI hhd Nhd
R2 Nh«p

"edj

Nh«p
R3
R4 "vt

RS “edi
RS “vd

R 7 N Nyjpv*p
R8 Interlace Mode

R9 Me*. Scan Une Addrew

Cureor Start

Cureor End

Stert Addreta (H)

Start Addraas (L)

Curvor|H>
Cureor (U

Light Pen (H)

Light Pen (L>

N„
RIO
Rit

R12 0

R13 0

R14

RIS
RIS
R17
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r CRT 96364 A*

CRT96364 B"
/XPC FAMILY

Preliminary Spécifications

CRT Controller
PIN CONFIGURATIONFEATURES

Single +5v power suppty
16 line x 64character display
Onchip sync oscillator
Complété cursor control
Automatic scrolling
Erasefunctionsbuiltin
Performs character entry during horizontal sync
Internai blinking cursor
Page llnking logic buiit in
LS-TTL compatible
Compatible with CRT 8002, CRT 7004

x* 1 C
xi zC
PS 3 C
A9 4 C
A8 5 C
A7 6 C
A6 7 C
A5 8

OCC 9 C
DCE 10 C

RP H C
R1 12 C
R2 13 C

GND 14 C

3 28 Vçc

Z2 27 ESP
ID 26 CSYN

^ 25 C2

3 24 C1

Z2 23 CP
U 22 A4

^ 21 A3

^3 20 A2

^ 19 Al

: 18 A«
1} 17 w
D 16 Ô5
D 15 CRV

PACKAGE; 28-Pin D.I.P.GENERAL DESCRIPTION
The CRT 96364A/B is aCRT Controller which
Controls ail of the functions associated with a
16 line x 64 character video display.Functions
include CRT refresh,character entry,and cursor
management.
The CRT 96364A/B contains an internai oscillator
whichproduces thecomposite sync output.The TheCRT 96364A/B requires only +5v power at
CRT 96364 B generates a 60 Hz vertical sync while less than 100mA.It is manufactured inCOPLAMOS®

the CRT 96364A generates a 50Hz vertical sync. Nchannel Silicon gâte technology.

Standard functions such as ERASE PAGE, ERASE
UNE, and ERASE TO END OF UNE make the CRT
96364A /B easy to interface to any computer or
microprocessor,or to use as a stand-alone
vfdeo processor.

C* Cl c»
(°) (l) (S)

art*0BLOCK DIAGRAM

COWTWOC
LOGIC

occooc —©®*MGE CMO

. CHAMCHN
EWTKY
LOGIC

CUR90A
COWCIOCMCC

CHARACTIA
NIB? AOWfTEn w"(Z> COMAAMTOR

4 .
**(2H-

AOCMEM n•*©*-
«O- u«OUALAY

COOKTÜ» V)0«O «Y*lCOCKMATOftM>

T

"'(2H- OUTKf»AOOWW

6 6 0
a XI CSYN

© ©
occ oc*

•FOR FUTURE RELEASE
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DESCRIPTION OF PIN FUNCTIONS
PIN NO. NAME SYMBOL FUNCTION

1 Pin one is the sync clock input. It may be drtven directîy from a TTL
gâte or from a parailel mode crystal connectedbetween pins one
and two. When a crystal is used, a10 Mflresistor should be
connected inparailel.For standard60 Hz line operation, a1.018 MHz
frequency source or crystal is required (with the CRT 963648). For
50 Hz line operation,the CRT 96364A requires a 1.008 MHz crystal.

Crystal in
Crystal out

X0
2 X1

Page Select3 PS PSprovides automatic page sélectionwhen two pages of memory
are jused.A “zéro” output indicates sélection of page1; a îogic "one”indicates page 2.

4-8 Memory
Address

A9-A5 Upper order memory address lines;A6-A9 détermine which lines of
text are being refreshed or written. A5 along with A0-A4 détermine
the character position.

9 Character
Clock

DCC Character clock input. Addresses are changedon the trailingedge
of DCC.

Dot Clock
Enable

10 DCE A Iogic zéro from DCE is used to inhibit oscillation of the dot clock
for retrace blanking.

>
z11-13 Row Address R0-R2 Character Generator row addresses.Blanks are generatedby forcing

R0-R2 to ”000”.During character entry,R2 gates data intomemory
to control the erase function. Row addressing follows the sequence
0-1-2-3-4-5-6-7-0-(MM)-increment text iine-0-1-2-etc.

o
-o

Lii
tr

GNDGround Ground14

Cursor Cursor video output. Indicates cursor location by a 2 Hz
blinkingunderline.

15 CRV

The rising edge of DS strobes the appropriate C0-C2 controlword
into the CRT 96364A/B.DSData Strobe16

Write W A positive going signal which indicates that theCRT 96364A/B is
allowing a memory write. W is approximately 4 pis, and occurs
during H sync. Memory address lines are latched at the cursor
address during W.

17

Memory
Address

A0-A4 Lower order memory addresses. A0-A4 plus A5 (pin 8) détermine the
character position.18-22

Command inputs are strobed into the CRT96364A/B by DS.Functlonsare as follows:
Function
Page erase and cursor home (top-left)
Eraseto end of line andreturn cursor (to left)
Line feed (cursor down)
No operation*
Cursor left (one position)
Erasure of cursor-line
Cursor up (one position)
Normal character.Write signal is generated
and cursor position is incremented
* Inorder to suppress non-displayed characters

C0-C2Command
Inputs

23-25

C, C, C.
0 00
0 0 1

10 0
0 1 1
1 0 0
1 0 1

11 0
1 11

Composite
Sync

26 CSYN Positive Iogic composite sync output.Horizontal sync is generated
during VSYNC and VSYNC time. A vertical sync output may be
generated by logically “ANDing”CSYN andDCE.

27 End of Page EOP This output is used to incrément an external page counter when
using more than onepageof memory.

26 Power Supply V + 5 volt suppiy.cc
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OPERATION

gating “zéros” to the RAM input bus.Use of an
external PROM alfows user sélection of con-
trol words.
The RAM write command, “W", is generated
during horizontal retrace. At this time, the RAM
address is set to the cursor address. Immedi-
ately following the write command, the RAM
addresses revert to refresh addressing and
the cursor is shifted one character.

The CRT 96364 A/B provides ail of the control
functions required by a CRT display with a
minimum of external circuitry.
The cursor and erase commande may be de-
coded from the data bus by a low cost 256* 4
PROM. The CRT 96364A /B then provides the
necessary cursor movement and gates the
memory for writing or erasing. Erase is con-
trolled by providing a write signal to RAM, and

CURSOR

The cursor location is indicated by an alter- force the display on, the resuit wilî be a blink
nating high on pin 15 {CRV) at row 7, and a low of the cursor character position alternating with
on pin 15 with R0-R2 forced low at rows 0-6. an underline at a 2Hz rate.
These alternate at a 2 Hz rate. If CRV is used to

CHARACTER ENTRY
riage return and line feed will automatically
occur. When the cursor is at the last position
of the last line, a carriage return and up-scroll
will automatically occur.

When a Normal Character code (C2, C1,C0 = 1,
1, 1) and a Data Strobe are received, the write
command wiîl be generated during horizontal
retrace. If, at the end of the horizontal retrace,
the cursor is at the last position on a line, a car-

EXTRA FUNCTIONS

W signal to the page memory and inputting the
control codes, respectively, of Page Erase and
Home Cursor, Erase to end of line and Return
Cursor, and Line Feed.

By using the fourth bit of the décoder PROM as
a write enable signal, and properly program-
ming the PROM, the additional commands of
Home Cursor, Return Cursor, and Roll Screen
may be generated.This is done by inhibiting the

SCROLLING
Scrolling of the screen text will occur under
any of the following characteristics:

1. Inputting a line feed command when the
cursor is at the bottom line of the screen.

2. Inputting a character when the cursor is
at the bottom right hand side of the screen.

Scrolling will resuit in the entire top line of the

screen being erased and ail of the remaining
lines shifting up. Alternatively, a Roll (defined
as ail of the lines shifting up with the previ-
ous top line reappearing at the bottom of the
screen) may be performed by inhibiting the
write signal to the page memory as described
in "Extra Functions.”
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MAXIMUM GUARANTEED RATINGS
Operating Température Range , . .
Storage Température Range
Lead Température (soldenng, 10 sec )
Posrtive Voltage on any Prn. with respect to ground
Négative Voltage on any Pm. with respect to ground

Stresses above those listed may cause permanent damage to the device. This is a stress rating only and functionaloperation of the device at these or at any other condition above those indicated in theoperational sections of this spécification is not implied

ELECTRICAL CHARACTERISTICS (TA - 0 C to 70 C. Vcc = - 5Vr 5°o. unless otherwise noted)

.. 0°C to + 70°C-55’C to + 150*C
+325°C

+ 7.0V
-0.3V

Parameter Min. Typ. Max. Unit Commenta
O.C. CHARACTERISTICS

INPUT VOLTAGE LEVELS (exceptDCC)
Low-levei, V,L
High-level, V,„

INPUT VOLTAGE LEVELS-DCC
Low-îevel, V,L
High-levelt V,„

OUTPUT VOLTAGE LEVELS (DCE Only)
Low-levei, Vç*High-level, VOH

OUTPUT VOLTAGE LEVELS (except DCE)
Low-levei, V<x
High-level,VOH

INPUT CURRENT
Low-levei, lu

INPUT CAPACITANCE
AU inputs.Ci* (except DCE)
CJN (DCC Only)

POWER SUPPLV CURRENT

excluding DCC
excluding OCC

0.65 V
2.2 V

0.65 V
3.5 V

1^=1.9 mA
IQH= 00MA

0.4 V
2.2 V

>
z0.4 V — 0.36 mA

IQH= "100MA
O2.2 V
o
Mi
J)10 0 — VlN^ +5VnA

5 pF V,N=GND
VIN=GNDpF25

!cc 100 120 mA

AC CHARACTERISTICS

VALUESPARAMETERS SYMBOL UNITTYP:MIN. MAXT
Frequency of control clock DCC MHzfç>CC 1.6
Crystal Frequency CRT 96364 A

CRT 96364B
fx MHz1.008

1.018fx MHz
DCC puise width 200Wc ns
Rise and fall times 4020 nstr
Refresh memory address access time 250*CA 200 ns
Character memory address access time 250*CRO 200 ns
PS access time (read) 300 1000 ns
CRV access time 200 250 ns
DCE access time (high to low) *0C£ 100 ns
SYNC period ta 64 fi*SYNC puise width 4 ta
DCE access time (low to high levai) 11t$c ta
EOP access time (high to low level) 1.51 t»tsr
W access time (low to high) 1000500 ns
Wpuise width ta4Vw
EÙP puise width 10 ta^Eor
Address to rising edge of DCE delay 0 2.1 ta
Falling edge of DCE to Address delay 0 1*0A ta
Row to rising edge of DCE delay ta0 2.1t*D
Falling edge of DCE to row delay 0 1 ta
PS to rising edge of DCE delay 0W ta
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LINE TIMING

<"+ < > n „ n i«) r J<"> ro) n («3)(0)DOC _
{OttPLAT POSITON IN PARENTHESES) -fh

y/- //-oce
H U--4 •-'c•- t.

0 x;X (31 X <«) Xf (1)<2> (*3) (01A#-A5
{CMARACTW ADWWM)

A YA(Y) (V +DA5-A9
{LIME AOOftCSS) YAVA

cav VA
U- If-If-

R#.R1 -fhVA

3 £L* /A YA
R2 A YA

u,-*yyYA=3PS yAyji

*-W

OISPLAY PERlOD-—BLÀNK PERIOO

SYNC TIMING

— t w»

CSYN

U= n
«•“Ut».

r iw
J-*-1K

1 11 JDCE

ESP

-r -

FRAME TIMING

U U U LJ LT"L nn n nCSYN

D C E n n n n n n n n n n

90



VII . 126
Manuel technique

DATA INPUT TIMING
Asynchronous Operation

Value
PARAMETER SYMBOL MIN TYP MAX UNITDS Puise Width 0.5tfW USCfl-C2 Set UpTime us1tc«

C0-C2Hold Time twc 90 usMinimumStrobe Period
(Operation Execution Time)

tes

FONCTION C2 C1 C0
Page Erase & Cursor Home
Erase toEndof Line & ReturnCursor
Line Feed (Cursor Down)
NoOperation
Cursor Left
Erasure of Cursor Line
Cursor Up
Normal Character
*Will increase to 8.3 ms when text scroll occurs.See “Scrolling" for conditions.

0 1320 0 ms
0 0 4.21 ms
0 1 0 130* us
0 1 1 80 us
1 0 0 80 us
1 0 1 8.3 ms
1 1 0 80 us
1 1 1 130* US

>Synchronous Operation z
OValuePARAMETER SYMBOL MIN TYP MAX UNIT O
LUDS Puise Width

C0-C2 Set-Up Time
0.5trw us i/i
1tco$ USC0-C2 Hold Time totC 16 usDS Set Up Time ttot 1 USMinimum StrobePeriod

(Operation Execution Time) toi

FUNCTION C2 C1 C0
Page Erase & Cursor Home
Erase to End of Line & Return Cursor
Line Feed (Cursor Down)
No Operation
Cursor Left
Erasure of Cursor Line
Cursor Up
Normal Character
"Will increase to 8.3 ms when text scroll occurs.See"Scrolling” for conditions.

0 0 0 132 ms
0 0 1 4.2 ms
0 1 0 64" US
0 1 1 64 US
1 0 0 64 us

01 1 8.3 ms
1 1 0 64 US
1 1 64*1 US

DATA INPUT TIMING
ASYNCHRONOUS OPERATION

Utôt
DS

f XC0-C2 X
twc

tcw

SYNCHRONOUS OPERATIONtu*CSYN _J“l n nn
î ros tôt

3CU-C2 X X
totc
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MULTIPLE PAGE DISPLAY
When linking two or more pages, the
ÉOP and RS signais may be used to
allow a"moving window” text display.
PS (Page Select) indicates the end of
page location. H a scroll bas occurred,
PS will show the transition from the
end of line 15 of page P and the begin-
ning of line 0 of page P + 1.

4 PAGE DISPLAY
ADVANCE PAGE
'(NEGATIVE PULSE)

DECREMENT PAGE
(NEGATIVE PULSE)Alt

A10

Ü1 00WNil 12

soece
OAA4 _ +74LS1S3 D

Cl««r
Lo«a

Ô4 74LSS3 +5

XDisplay Area 0
V<cRS A3 —*-+503

Iline 14
line 15

GNO GNDB2
Page P I Bl

2
5iineO

line1
line 2

273

* S É5FPage P +1 PS
o

CRT 9636*A/B

TAS
To properly maintain the memory
address when displaying more than
two pages, EOP puises low at the
point in time when page P is scrolled
completeiy off the screen.At this time,
RS will remain low for the entire frame
since page P + 1 is now the only
displayed page.
The circuit at the right will allow
scrolling through4 pages of memory.
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A?

A6

A2

A<
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MC6850
1.0 MHz

MC68A50
1.5 MHz

MC68B50
2.0 MHz

ASYNCHRONOUS COMMUNICATIONS INTERFACE
ADAPTER (ACIA)

The MC6850 Asynchronous Communications Interface Adapter
provides the data formatting and control to interface serial asyn-
chronou» data communications information to bus orgbnized Sys-
tems such as the MC6800 Microprocessing Unit.

The bus interface of the MC6850 includes select, enable. read/
write. interrupt and bus interface logic to allow data- transfer over
an 8-bit bidirectional data bus. The parallel data of the bus System
is serially transmitted and received by the asynchronous data inter -face. with proper formatting and error checking. The functional
configuration of the ACIA is programmed via the data bus during
System initializat»on. A programmable Control Register provides
variable word lengths, clock division ratios, transmit control. receive
control. and interrupt control. For peripheral or modem operation
ihree control lines are provided. These lines allow the ACIA to
interface directly with the MC6860L 0-600 bps digital modem.
•Eight and Mine-Bit Transmission
•Optionai Even and Odd Panty

•Perity, Overrun and Framing Error Checking
•Programmable Control Register

•Optionai -H, -16, and -i-64 Clock Modes
o Up to 500 kbps Transmission
•False Start Bit Oeletion
•Peripheral/Modem Control Functions
•Double Buffered

•One or Two Stop Bu Operation

MOS
IN-CHANNEL,SIliCON-GATEI

ASYNCHRONOUS
COMMUNICATIONS INTERFACE

ADAPTER

i
Ü

LSUFFIX
CGRAMIC PACKAGE

CASE 716

P SUFFIX
PLASTIC PACKAGE

CASE 709

MOT SHOWN:

MC6860 ASYNCHRONOUS COMMUNICATIONS INTERFACE ADAPTER
SLOCK CK AGR AM

ORDERING INFORMATION
Température

Range
Data
But

Buttera
Speed QeviceT rantmit

Date
Date But TranamttCer

0 to 70°C1 OMH* MC68S0P.L
-40 to * BS°CMC6850CP.CL
-SS to 12S°CMIL-STO 8838

M1LST0 883C
MC68508JCS
MC6850CJCSReeerw#

Data
Raceivar

0 to 70°CMC68A50P.L1 5 MHz

-40 to 85°CMC68A50CP.CL
** 0 to 70°CMC68B50P.L2.0 MHzAOdratt

Control
«no

Interrupt

Sélection
enu

Control Peripharal/
Modem
Control

OS 9493 RtM̂OTOAOOMNC \9T*
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MAXIMUM RATINGS

Symbol UnitValu*Ratmg

-0 3 to *7.0 VdcVCCSupply Voilage
Th»» d«vic*eontim» circuiuy ro orortcr th*input» jguntl danug» du* to high tiet<
voiugtt or «lactrie fieidi:how*v*r. it •» ad
vuad (hat normal précautions ba taken to
awoid application of any voltage higher
ihan maximum »ai*d voltages to thi» high-
impadanc« circun.

-0.3 to * 7 0 VdcV,„input Voltage
0 to * 70TAOpe'atmg Température Range

®C-55 to 150TStO'.icw Température Range stq

°C /W120Piast >c
Ceiam.c «JAThe»mai Résistance

60

ELECTRICAL CHARACTERISTICS (Vcc » S. O V :SV vSs * 0. TA » 0 to 70oC unie» oth*rw.s* not*d.)

Tvp Max UnitMinSymbolCharactanStic
V$S * ?-0 VCC VdcV »HInsîut H.gh Voltage

V$S 0 »vss -°3 VdcVILInput LOA- Voltaje
10 2.S vAdcRW.CS0.CS1.CS^Enablc

RS. flxO. Rx C, CTS.OCO
l»nInput Léakage Curr«ni

iV,n * 0 to 5.25 Vdc)

102.0 vAdcD0 D7Three State tOH State) Input Current
lV ,n T 0.4 IO 2.4 Vdcl 'TSI

Vdc00 D7 VQHOuiput H,gh Voltage

tlLoad T *205 uAdc. Enable Puise Width OS v*)

il^oad * *1°0 vA<*c. Enable Puise Width 05MI)
Vss 2.4
VSS 2 4T* Data,RTS

Vss * 0 4 VdcvotOutpuiLow Voltage

ltLoad • 1 6 n>Adç, Enable Puise Width 05 vs)

1.0 10 vAdcIRQ t-OHOuiput Leakage Current IOH Staiel
tV0H * 2 4 Vdc)

300 S 25 mWPower Dissipation

Cin PFInput Capacitance

' 0. TA » 25°C, f - 1 0 MHz) D0-07
6. Tx Clk.Rx Clk,R /W. RS,Rx Data.CSO, CS1.ÇS2,CTS, PCP

12510(Vii>
7.0 7.5

10 PfCputOutout Capacitance

< V,n J 0 tA ‘ 25°C, * 1.0 MHz i
RTS. Tx Data

TR <5 50
600Minimum ClOck Puise Width. Low (Figura 1) *' 16. 64 Modes PWCL ns

Minimum Clock Puise Width,High (Figura 2) PWÇH 60016, 64 Modes ns
500 kHz1 Mode

16, 64 Modes
fCClock Freauency

800
1 0Clock - io Data Delay to» Transmitter (Figure 31 *100 vs

500Receive Data Setup Time (Figure 41 1 Mode ns’ROSU
500Receive Daia Hold Time (Figure 5) 1 Mode <ROH ns

interrupt Rcquest Reiease Time (Figure 61 1 2 VSMR
1 0fleouest to-Send Oelav Time (Figure 6) VS«RTS

1 0*Input Transition Times (Except Enable) vst r .t f
* 1 0 MS O' 10% of lhe puise width. whichever « smaller

BUS TIMkNG CHARACTERISTICS
MC6850 MC66A50 MC68650

Min | Max Min | MaxMin | Max UnitCharacteristic Symbol

REAO (Figures 7 and 9)

0 666 0.5001 0Enable Cycle Time vs«cycE
25 0.22 250.20PWçH 0 45 25Enable Puise Width. High vs

0.21PWEU 0.43 0.28Enable Puise Width. Low vs
70140Setup Time. Add>ess and R W valid to Enable positive t<ansist»on 160 ns1AS

220 180320Data Delay Time nsTDDR
10 10 10Data Hoid Time ns«H

10 10Addiess Hold Time 10 ns'AH
2525 25Rise and Fal. T.me fo» Enable input ns'Er. tEt

WRITE (Figures 8 and 9)

500Enable Cycle Time 1 0 0 666tcycE vs
0.22 25Enable Puise W'dth,High pW£H 0.45 25 028 25 vs
0.21Enable Puise Width. Low P^EL 043 0.28 vs
70Seiup Time. Address and R / W valid lo Enable positive transition 160 140 ns* AS

80 60Data Setup Time 195*D$W n*
Data Hold Time 10 10 10«H ns
Address Hold Time 10 10 10«AH ns
Rise and Faii Time loi Enable mput 25 2525 ns<Er. «Ef

MOTOROLA Semiconductor Products Inc.
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FIGURE 1- CLOCK PULSE WIDTH,LOW-STATE FIGURE 2 -CLOCK PULSE WJDTH,HIGH STATE

CL

\ /Tx C»k 2.0 VTx Clk /or Or
0.8 VRx cm Rx cm

ĈH

FIGURE 4 - RECEIVE DATA SETUP TIME
(fl Mode)

FIGURE 3 - TRANSMIT DATA OUTPUT DELAY

/ 2.0 V
Tk cm

08 V 0.8 V

fTDD '«OSU

/X 2 4 V
Rx Ck»ckTx Oata

0.4 V 0.8 V

FIGURE S - RECEIVE DATA HOLD TIME
C *1Mode)

FIGURE 6 - REQUESTTO-SEND DELAY AND
INTERRUPTREOUEST RELEASE TIMES

\Enoble
0 8 V

\/ 2.0 V *RTSRx cm

X 2.4 V
RTS

0.4 VTRDH

X2.0 V tIR
R x Data

0.8 V / 2.4 V
IRQ

FIGURE 7 -BUS READ TIMING CMAR ACTERISTICS
(Reed informaiion from ACIA)

FIGURE•-BUS WRITE TIMING CHARACTERISTICS
(Write information ioto ACIA)

tcycE«cvcE

"FWEH **AS * PV/EN^fAS
Eneblo 2.0 V ;1 2 0 VEnatilr0.8 V

* r 0.8V

* #

’OOR 'oswx x2.0 V
0.8 V •3RS.CS.R/W 2 0 V

0 8 VRS.CS.R/W
«A H •A H

X >2.4 V
0 4 VData Sus

X X2 0 v
0.8 vOMa Bu*
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FIGURE 9 - BUS T1MING TEST LOAOS

Lo3<f A
IDO D7 RTS. T* Deu*

Loti B
«RO Onlyi

5 0 V 5 0 V

«L - 2.5 k 3 k

MMDGI'JC
O » tllülv+4Ten Po *»n <y Î|*M Pou»! <y

C ^ R T-x 100 t.f
MMD.000
o* iiu*v

“T

R - 11.7 kfî «or DO-O 7
24 leU (or RTS end TM Oete

C •130 »»F io> DO p;

•30 pF le» RTS «n«| t Date

EXPANOEO BLOCK DIAGRAM

Transmit Clock 4 CfOCh
Gen GeoEnebie 14 1 ï JReed'Wr.te 13

Chip Select 0 3
Ch«p Select î 10
Chip Select 2 9

Reçuter Select 11

Ch.p
Select
end

R*40/ Wr.te
Coniroi

Transmit
0414

Regmet

Transmit
Shift

Réguler=0 6 Transmit Dete

ï
Transmit
Control 24 Ciea' to Seno

«4OO 22
Status

Register 101 21

02 20 interrupt

Logic 7 Interrupt Requett
Date
Sus

Bulfers

03 19 t 23 Dete Cerner Detect04 16

05 1 ?

5 Aeoueti-to-Send06 16

Control
Register

07 15 C7
Receive
Control

Pe/ity
Check

ï
Receive

Date
Register

Receive
Shift

Register

VDD " Fin 12
VSS •P.n 1 2 Receive Oete*

ï
Ciock
Gen

Sync
LogicReceive C>ock 3

DEVtCE OPERATION
At the bus interface, the AGIA appears as two address-

able memory locations. InternaUy, there are four registers:
two read-only and two write- only registers. The read-only

registers are Status and Receive Data: the write- only
registers are Control and Transmit Data. The serial inter-
face consists of serial input and output lines with mdé-
pendent docks, and three peripheral/modem control lines.

MOTOROLA Semlconductor Products Inc.
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POWER ON/MASTER RESET
The master feseï (CRÛ. CRU should be set dunng

System mitializanon to insuie the reset condition and
préparé for programmmg the AGIA functional contigu*
ration when the communierions channel is required.
Control bits CR 5 and CR6 should also be programmed to
define the State ol WT5 whenever master reset isutilized.
The ACIA also contains internai power on reset logic to
detect the powei line turn on transition and hold the chip
m a reset State to prevent erroneous output nansi tions
prior to initialisation. This Circuitiy dépends on clean
power tum on transitions. The power on reset is released
by means of the bus programmed master reset which must
be applied pnor to operatmg the ACIA Alter master
resettmg the ACIA. the programmable Control Register
can be set for a number ol options such as variable dock
divider ratios, variable word length. one or two stop bits,
parity (even, odd. or none), etc .

ceî ved from a penpheral. If the Receiver Data Register is
full. the character ts placed on the 8 bit ACIA bus when a
Read Data command is received from the MPU When
panty bas been selected for an 8 bit word 17 bits plus
parity ), the receiver strips the parity bit (D7 - 0) so that
data alone is transferred to the MPU. This feature reduces
MPU programming. The Status Register can cont nue to
be read again to determme when another character is
available tri the Receive Data Register. The receiver >s
also double bulfered so that a character can be read from
the data register as another character is bemg received
m the shilt reg>ster. The above sequence continues until
ail characters hâve been received.

INPUT/OUTPUT FUNCTIONS

ACIA INTERFACE SIGNALS FOR MPU
The ACIA interfaces to the MC68Û0MPU with an 8 bit

bi direcuonai data bus. three chip select Imes. a register
select line, an interrupt request line, read/ wnte line, and
enable line. These signais, in conjonction with the
MC680Û VMA output. permit the MPU to hâve complété
control over the ACIA.

ACIA Bi-Directional Data (D0-D7) - The bi-directional
data Imes (DOD7) allow for data transfer between the
ACIA and the MPU. The data bus output drivers are
three-state devices that retnain io the high impedancc
(off ) State except when the MPU perfoims an ACIA
read operation.

ACIA Enable (E) - The ' Enable signal, E. is a high
impédance TTL compatible input that enables the bus
mput output data buffers and docks data to and troin
the ACIA. This signal will normally be a dérivative of
the MC680002 dock

Read/Write (R /W) - The Read Write line is a high
impédance mput that is TTL compat - ble and is used to
control the direction of data flow through the ACIAs
mput.‘output data bus interface When Read'Write is
high (MPU Read cycle), ACIA output drivers are turned
on and a selected register i$ read. When it is low, the
ACIA output drivers are turned off and the MPU wntes
mto a selected register . Therefore. the Read Write
signal is used to select read-only or write-only registers
within the ACIA.

Chip Select (CSO, CS1, CS2) - These three high im

pedancp TTL compatible mput Imes are used to address
the ACIA. The ACIA is selected when CSO and CS1 are
high and CS2 is low. Transfeis of data to and from the
ACIA are then performed under the control of the Enable
signal, Read/Write, and Register Select.

Register Select (RS) - The Register Select Ime is a
high impédance mput that is TTL compatible. A high
level is used to select the Transmu/Receive Data Registers
and a low tevel the Control/Status Registers. The Read /
Write signal Ime is used m conjunction with Register
Select to select the read only or writeonly*register m each
register pair ,

Interrupt Request (IRÔ) - Interrupt Request n a TTL
compatible, open diam (no internai pullup), active low

TRANSMIT
A typical transmittmg sequence consists of reading

the ACIA Status Register either as a resuit of an interrupt
or in the ACIAs turn in a poliing sequence. A character
may be written ioto the Transmit Data Regjster if the
status read operation has indicated that the Transmit
Data Register is empty. This character is transferred to a
Shift Register where it is serialized and transmitted from
the Transmit Data output preceded by a start bit and
followed by one or two stop bits. Internai panty (odd or
even) can be optionalty added to the character and will
occur between the last data bit and the first stop bit.
After the first character is written m lhe Data Register,
the Status Register can be read agam to check for a
Transmit Data Register Empty condition and current per -
ipheral status. If the register is empty. another character
can be loaded for transmission even though the frrst
character is in the process of bemg transmitted (because
of double buffering). The second character will be auto-
matically transferred mto the Shift Register when the first
character transmission is complered This sequence con-
tinues until ail the characters hâve been transmitted.

RECEIVE
Data is received from a peripheral by means of the

Receive Data input. A divide-by-one dock ratio is pro
vided for an êxternally synchronized clock ( to its data)
while the divide-by'16 and 64 ratios are provided for
internai synchromzation. Bit synchronization m the
divide-by-16 and 64 modes is initiated by the détection of
the leading mark to-space transition of the start bu.
False start bit délétion capability insures that a full half
bit of a start bit has been received before the internai
clock is synchronized to the bit Time. As a character is
being received. panty (odd or even) will be checked and
the error indication wiU be available in the Status Register
along with framing error, overrun error, and Receive Data
Register full. In a typical receiving sequence. the Status
Register is read to détermine if a character has been re-

MOTOROLA Semlconductor Products Inc.
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output that is used to interrupt the MPU. The ÎTO output
remains low as long as the cause of the interrupt i$ présent
and the appropriate interrupt enable withm the ACIA is
set. The IRQ status bit. when high. indicates the IRQ
output is in the active State.

Interrupts resuit from conditions in both the trans-
mitter and receiver sections of the ACIA. The transmitter
section causes an interrupt when the Transmitter Interrupt
Enabled condition is selected (CRS • and the
Transmit Data Register Empty (TDRE) status bit is high.
The TDRE status bit indicates the current status of the
Transmitter Data Register except when inhibited by
Clearto-éend (CTS) being high or the ACIA being
maintained m the Reset condition. The interrupt is cleared
by writing data into the Transmit Data Register. The
interrupt is masked by disabling the Transmitter Interrupt
via CR 5 or CR6 or by the loss of CTS which inhibits the
TDRE status bit. The Receiver section causes an interrupt
when the Receiver Interrupt Enable is set and the Receive
Data Register Fufl (RDRF) status bit is high. an Overrun
has occurred, or Data Carrier Detect (DCD) has gone high.
An interrupt resulting from the RDRF status bit can be
cleared by reading data or resetting the ACIA. Interrupts
caused by Overrun or loss of DCD are cleared by reading
the status register after the error condition has occurred
and then reading the Receive Data Register or resetting
the ACIA. The receiver interrupt is masked by resetting
the Receiver Interrupt Enable.

control of a peripheral or modem The functions mcluded
are Clear -io-Send. RequesttoSeod and Data Carrier Oe*

tect.
Clear -to Send (CTS) - This high impédance TTL com-

patible mput provides automatic control of the trans-
mittmg end of a communications link via the modem
Clear -to Send active low output by inhibiting the Trans-
mit Data Register Empty (TOREI status bit.

Request-to-Send (RTS) - The Request-to-Send output
enables the MPU to control a peripheral or modem via
the data bus. The RTS output corresponds to the State
of the Control Register bus CR5 and CR6. When CR6 =
0 or both CR5 and CR6 * 1. the RTS output is low ( the
active state). This output can also be used for Data
Terminal ftcady (fffft ),

Data Carrier Detect (DCD) - This high impédance
TTL compatible input provides automatic control. such
as in the receiving end of a communications imk by means
of a modem Data Carrier Detect output. The DCD mput
inhibits and înitializes the receiver section of the ACIA
when high. A low to high transition of the Data Carrier
Detect initiâtes an interrupt to the MPU to indicate the
occurrence of a loss of carrier when the Receive Interrupt
Enable bit is set.

ACIA REGISTERS

The expanded block dîagram for the ACIA indicates
the internai reqisters on the chip that are used for the
status, control. receiving. and transmitting of data The
content of each of the registers is summanzed m Table 1CIOCK INPUTS

Separate high impédance TTL compatible inputs are
provided for clocking of transmitted and received data.
Ctock frequencies of 1, 16 or 64 times the data rate may
be selected.

Transmit Clock (Tx Clk) - The Transmit Clock input
is used for the clocking of transmitted data. The trans-
mitter initiâtes data on the négative transition of the
clock. *

TRANSMIT DATA REGISTER ( TDR)

Data is written in the Transmit Data Register during
the négative transition of the enable (E) when the ACIA
has been addressed and RS • R /W is selected. Writing
data mto the register causes the Transmit Data Register
Empty bit in the Status Register to go low. Data can then
be transmitted. If the transmuter is fdlmg and no cnar -
acter is being transmitted. then the transfer, will take
place withm one bit ttme of the trailing edge of the
Write command. H a character is being transmitted, the
new data character will commence as soon as the previous

character is complété. The transfer of data causes the
Transmit Data Register Empty (TORE) bit to indicate
empty.

Receive Clock (Rx Clk) - The Receive Clock input is
used for synchronization of received data (In the T 1
mode, the clock and data must be synchronized exter-
naUy.) The receiver samples the data on the positive
transiton of the clock.
SERIAL INPUT/OUTPUT LINES

Receive Data (Rx Data) - The Receive Data line is a
high impédance TTL compatible input through whichdata
is received m a serial format. Synchronization with a
clock for détection of data is accomplished internaMy
when clock rates of 16 or 64 times the bit rate are used.
Data rates are in the range of 0 to 500 kbps when external
synchronization i$ utilized.

Transmit Data (Tx Data) - The Transmit Oata output
line transfers serial data to a modem or other peripheral.
Data rates are m the range of 0 to 500 kbps when external
synchronization is utilized.
PERIPHERAL/MODEM CONTROL

The ACIA includes several fonctions that permit limited

RECElvé DATA REGISTER <ROR)
Data is' automatically transferred'to the empty Receive

Data Register (RDR ) from the receiver deserializer (a
shift register) upon receiving a complété character. This
event causes the Receive Data Register Full bit (RDRF)
in the status buffer to go high (full). Data may then be
read through the bus by addressmg the ACIA andselecting
the Receive Data Register with RS and R/W high when
the ACIA is enabled. The non destructive read cycle
causes the RDRF bit to be cleared to empty although

MOTOROLA Semlconductor Products Inc.
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TABLE } - OEFINITION OF ACIA REGISTER CONTENTS

Bu<1«r Addrvn

RÎ R /WRS•R/W

Transmit
ÛJtâ

R«9Hf*r

RS •W7WRS * R /W
Rtciivt
Dit*R«grtt«r

Dttt
Bu»
L<n*Nvmtosr

».
StatutControl

Rignitf
(Raad Only) IWr.tt Only) (R*ad Only)IWrit» Only)

Data 0.t 0 Racv.0»U R*g>tit<
F

0 Oat* 0't O* Coum»r Oi <r >it*S*'«ci 1 tCROl
Data Bit 1Data B <t 1 COunt.f O'viO.

$•!•<» 2 iCRtl
Trifllmit Data Rtfiltti

E'ftpiV iTDRE)
1

2 Oata Bu 2 Data Bit 2 woifl Stiaci \

iCR2»
Data Catr .ar Oaiact

iCTGi
Wo'fl Suact 2

fCR3>
3 Data Bit 3 Data B < t 3 C <«ar to S«"<j

(CTÏl
Data Bit 4 MO'd Satact 3

ICR4J
F «im.ftj Ercor

1PC»
4 Data Bit 4

Ri5 Data B <t S Data BitS Tiimmu Control '(CBS)

Owi"un
lOVRNI

Tuntmu Cont'oi 2
lC««J

Patitv 6"0' iPEl6 Oata Bit 6 Oata Bu 6

Data Bit Data Bu 7 * * Rac.iva micfiupt

Enabia < CR 7 )

intr 'upi Raquatt

ttROI
7

* Uaadtng bit * LSB * B > t 0
* * Data bit wiii ba J**O »n 7 bit plut pat'ty modat

•* * Data bit n don ) ca» a" m 7 bit plu* pantv mooa*

Select bits are used to select word length, panty, and the
number of stop bits. The encodmg format is as follows:

the data «s retamed in the RDR. The status is maintamed
bv RDR F as to whether or not the data iscurrent. When
the Receive Data Register is full. the automatic transfer
of data from the Receiver Shift Register to the Data
Register •$ mhtbtted and the RDR contents remam valid
with its current status stored m the Status Register.

CR4 CH3 CR2 Function
0 D 0 7 Bit* * Evtn P*rny 2 Stop Bit»

7 Bit» » Odd P.nty * 2 Stop Bit»
7 Bit» Ë von Parity * I Stop Bit
7 Bit» Odd P»ïity * 1 Stop Bit
B But 2 Stop Bit»
B Bit» * 1 Stop Bit
6 Bu* * Ew.n P»r «ty * 1 Stop Bit
8 Bit» Odd Pwity 7 Stop Bit

00 7
0 01
0 1 1

CONTROL REGISTER
The ACIA Control Register conststs of eight bus of

write only buffer that are selected when RS and R /W are
low. This register Controls the fonction ot the receiver,
transmuter, mterrupt enables, and the RequesttoSend
peripheral /modem control output.

Counier Oiy îde Select Bits (CRO and CRI) - The
Counter Divide Select Bits (CRO and CR 1) détermine the
divide ratios utilized m both the transmitter and receiver
sections of the ACf A. Additionally, these bits are used to
provide a master reset for the ACIA which clears the
Status Register (except for external conditions on CTS
andDtCj) and imtializes both the receiver and transmitter.
Master reset does not affect other Control Register bits.
Note that after power on or a power fail/restart, these
bus must be set high to reset the ACIA. After reseting, the
dock divide ratio may be selected. These counter select
bits provide for the foMowmg clock divide ratios:

o * oi
t 0 7
1 1 0
1 1 7

Word length, Parity Select, and Stop Bit changes are
not buffered and therefore become effective immediately.

Transmitter Control Bits (CRS and CR6) - Two
Transmitter Control bits provide for the control of the
interrupt from the Transmit Data Register Empty con-
dition, the Request-to-Send (RT5) output, and the
transmission of a Break Jevel (space). The foltowing
encoding format isused:

CR6 CR5 Funetion
RTS “ low. Tr.ntmétting intorrupt Dn*bi*d

ÏÏT5 •low. Tr»n*m«ttin9 lnt*rrupt En«bl«d
RTS * high. TrantmitUng Imtrrupl Oi**blod.
RTS “ low. Trimmiiti B'**k 1*v»l on th*

Transmit D«t« Output . Trammittinp
Int.rrupt D »S«bl«d.

0 0
0 7

0»
7 1

CRI CRO Function
0 0 f 7

O I T 16

Receive Interrupt Enable Bit (CR7) - The following
interrupts wilJ be enabled by a high level in bit position 7
of the Control Register (CR7): Receive Data Register Full,
Overrun, or a tow to high transistion on the Data Carrier
Detëct (DCD) signal line.

o7 T 64
I 1 Mut.r P*Mt

Word Select Bits (CR2, CR3, and CR 4) - The Word
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STATUS REGISTER
Information on the status of the ACIA is avatlable to

the MPU by reading the ACIA Status Register. This
read-only register is selected when RS is low and R/W
is hjgh. Information stored in this register îndicates the
status of the Transmit Data Register, the Receive Oata
Register and error logic, and the per ipheral/modem status
inputs of the ACIA.

Receive Oata Register Full (RORF ), Bit 0 -- Receive
Oata Register Full indicates that received data has been
transferred to the Receive Data Register. RDRF <s cleared
after an MPU read of the Receive Data Register or by a
master reset. The cleared or empty State indicates that
the contents of the Receive Data Register are not cür-
rent Oata Carrier Detect bemg high also causes RORF
to mdicate empty.

Transmit Data Register Empty (TDRE). Bit 1 - The
Transmit Data Register Empty bit bemg set high indicates
that the Transmit Data Register contents hâve been trans-
ferred and that new data may be entered. The low State
indicates that the register i$ full and that transmission of
a new character has not begun since the last write data
command.

Data Carrier Detect (PCD), Bit 2 - The Ôata Carrier
Detect bit will be high when the DCt) input from a modem
has gone high to indicate that a carrier is not présent.
This bit going high causes an Interrupt Request to be
generated when the Receive Interrupt Enable is set. It
remains high after the DCO input is returned low until
cleared by first reading the Status Register and then the
Data Register or until a master reset occurs. If the ÔCD
input remains high after read status and read data or
master reset has occurred, the interrupt is cleared, the
DCD statusbit remains high andwilt follow the DCD input.

Clear-to-Sand (CTS), Bit 3 - The Clear - to-Send bit
indicates the State of the Clear-to-Send input from a
modem. A low CtS indicates that there is a Clear to Send
from the modem. In the high state. the Transmit Data
Register Empty bit is inhibited and the Clear - to- Send
status bit will be high. Master reset does not affect the

Clear-to-Send Status bit.
Framing Error (FE),Bit 4 - Framing error indicates

that the received character is improperly framed by a
start and a stop bit and is detected by the absence of the
1st stop bit. This error indicates a synchronization error,
faulty transmission, or a break condition. The framing
error flag is set or reset during the receive data transfer
time. Therefore, this error indicator is présent through-
oui the time that the associated character is availabié.

Rtceiver Overrun (QVRN), Bit S - Overrun is an
error flag that indicates that one or more characters m
the data stream were lost. That is, a character or a
number of characters were received but not read from the
Receive Data Register (RDR) prior to subséquent char-
acters bemg received. The overrun condition begins at
the midpoint of the last bit of the second character re-
ceived in succession without a read of the ROR havmg
occurred. The Overrun does not occur in the Status
Register until the valid character prior to Overrun has
been read. The RDRF bit remains set until the Overrun
is reset. Character synchronization is maintained during
the Overrun condition. The Overrun indication is reset
after the reading of data from the Receive Oata Register
or by a Master Reset.

Parity Error (PE), Bit 6 - The parity error flag indi-
cates that the number of highs (ones) in the charade'does not agréé with the preselected odd or even parity.
Odd parity is defined to be when the total number of ones
is odd. The parity error indication will be présent as long
as the data character is in the ROR. If no parity is
selected, then both the transmitter parity generator out-
put and the receiver parity check results are inhibited.

Interrupt Request (IRQ), Bit 7 — The IRQ bit indi-
cates the state of the IRQ output. Any interrupt condi-
tion with its applicable enable will be indicated in this
status bit. Anytime the IRQ output is low the IRQ bit
will be high to mdicate the interrupt or service request
status. IRQ is cleared by a read operation to the Receive
Data Register or a write operation to the Transmit
Data Register.

PIN ASSIGNMENT PACKAGE DIMENSIONS
CASE 716-02
(CERAMIC)

fii

BCT? ] 241 c vs$

MUUNETERS mCHCS] 23DCOR* Dat* MAXDIM MIN mm MAX•ï3223 [ R» Clk OO 29.97A 30,99 1.160 1,220i
14.88 16.62 0565 OS15A< c TK Clk DI c 105 4.19 0.120 0.1SS

J 20* C 7TT5 0 0.38 0-53 0J015 0.02102

f f 0.76 1.40 0.0550.0303.19
] 18

317
3 «

« £ Tx Data 03 5P3 254 BSC8 0.100 BSC
H 0.76 1.78 0.030 I 0.070? [ TTO 04
J 0.20 0.30 0.008 I 0.012•[ M-MCSO DS K 254 4.19 0.100 I 0.165SEATING - . .

D PLANÉ G—1 ^ L”r—J9 C CS2

10[ CS1

11 C RS

12 [ VQO

D6
10° iyL

] ' * H 051 I 152 l 0.020 I 0.060D7 'NOTE:
1. IEA0S TRUE POSITIONSOWITHIN

0.25mm <0 010) DIA (AT SEATING
PLANE) AT MAXIMUM MATERIAL
C0N0ITI0N.

314E

R/W ] 13

Circuit diagram» «xtemal to or containing Motorola Products ara fncludad as a maans of illustration only. Complata information suf-ficiant for construction purposas may not bt fully iifustratad. Although tha information harain has baan carafully chackad and is btlitvadto ba raliabla,Motorola assumas no rasponsibility for inaccuraeits. Information hartin does not convay to tha purchaaar any iicansa undtrtha patant right» of Motorola or othtr*.Tha information containad htrain ii for guidanca only. with no warranty of any typa,axpratsad or impliad.Motorola rasarvas tha rightto maka any changes to tha information and tha product(s) to which tha information appliat and to discontinua manufactura of tha prod-uctlsl at any tima.
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HC68D»MOTOROLA

Advance Information
MOS

(N-CHANNEL,SILICON-GATE.
DEPLETION LOAO)

MICROPROCESSOR WITH CLOCK

The MC6B08 is a monolithic 8-bit microprocessor that contains
ail the registers and accumulators of the présent MC6800 plus an
internai dock osctllator and driver on the same chip.

The MC6808 is completely software^compatible with theMC6800
as well as the entire M6800 family of parts. Hence the MC6808
is expandabte to 65K words.

This yery coït-effective MPU allows the designer to use the
MC6808 in consumer as well as industrial applications without
sacrificing industrial spécifications.

•On-Chip Clock Circuit

•Software-Compatible with the MC6800

•Ex pandabJe to 65K words

•Standard TTL-Compatible Inputs and Outputs

• 8-Bit Word Size

•16-Bit Memory Addressirtg

•Interrupt Capability

MICROPROCESSOR
WITH CLOCK

PIN ASSIGNMENTFIGURE 1- TYPICAL MICROPROCESSOR INTERFACE
O

1 < vss
H5ï

I <oR«ui

2 ( EXtal I 39

3 C MR ) 38Xtalvccvcc Vcc

OiRâ E4 C ï 3?

VSS
VCC
n/w

5 C VMA 1 36

'n e t ) 35NMl
3 H

7 t O A ) 34* IRQ

*•*
MÏÏT

8 [ VCC
9 I AO

i 33DOMR
3ÉC 100 î 32D»VMA

10 C Al
11 ( A3

12 C A 3

»3 C A 4

»4 t A5

15 C *6

16 C A7

17 £ A8

18 C AS

19 C A 1O

20 C Al »

î 3102E
R /W ) 3003

NMIMC6SOB
MPU 0 A

î 2904< >Data
Bu*

) 280007 27 pF 05
Xl«l 06 ï 27

D7 3 26

A16 ] 25

Al4 ) 24

A 13 î 23

A 12 ) 22

^ 27 pF<Atfdrni
Bu* AO- A15 EXtaJ

4 MM*

] 2 1vss

T1>«» U advanca information «od *paç ificdTion* ara tubjact to changa Mithout noue* CUOTOMOLA <*«c I*r* AO 1 -806
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MAXIMUM RATINGS
SymbolRatmg Valu* Unit

Supo'y Voltage -0 3 10 » 7 0VCC Thi$ device contams orcuitry to protect the
mputs agam$t damage due to high stat* volt
âges or eiectric ( >elds, however. it is advised that
normal précautions be taken to avoid applica-
tion ot any voltage h»gd«r than maximum ratcd
voltages to this high impédance circuit

Vdc

-0 3 to » 7 0input Voltage V,n Vdc

°COperatmg Température Range 0 to 70TA
°CStorage Température Range -bb to * 150Tstg

°C/WThermal Résistance f
,
JA

100Plastic
Ce»amic 50

ELECTRICALCHARACTERIST1CS .vcc bOv - 5WSS 0. TA 0 to 70°C unies otherwise noter» )

Characterisiic Symbol Typ MaxMm Unit

Input Hign Voltage Logic EXtai
Resel

V$S • ? 0
VSS * 4 o

VCCVjH Vue
VCC

input Low Vo'tage Logic. E Xtal
Rese

'

i

V.L V$S û 3
Vss '03

V$s * 0 8
Vss * 2 3

Vue

input Leakage Current
IV,o • 0 to S 25 V. Vçç « ma*)

25Logic * 1 0 »AdC*in
Output High Voltage

llLoad *205 >iAdc, - mm)
(,Load -145 >iAdc, Vçç mm)

l,Load -100 >iAric. Vçç mml

VQH Vdc
00 0 7
AO A tb R W VMA £

Vss * 2 4

VSS » 2 4

VSS - 2 4BA
Ouiput Low Voltage,lLoad 1 6 mAoc, VQç mml

VOL Vss * 0 4 Vile

Power Dissipation 1 2P0 * 0 600 W
Capacitance =

ivin 0. TA • 25°C. f * 1.0 MHJ]
C,n PF

DO 07
Logic Inputs E Xtal

A0 A 15, R W. VMA

12 510
6 5 10

CQut pF12
Frepuency of Operation (|npuî Clock 4)

l-Cryst3l Frequency )

f 0 1 MH/1 0
f 401 0Xtal

ClOCk TirTung
Cycle Timç

Ciock Puise Width (measured at 2.4VJ
(measured at 0.4V)

1 0 10’cyc us
p«OH» 450 4500

4500
ns

PW 450OL
Fait T «me

(Measured between Vgg * 0 4 V and Vg$ * 2 4 VI
25*o ns

*E xcept IRO and NMI. which require 3 ki * puMup loari res»stors tor wire OR capabihtv at optimum operation Does not mciude E Xtal and
Xtal. which are crystal mputs.
'Capacitances are periodicaily sampied rather than 100% tester)

• READ/WRlTE TIMING (Figures 2 through 6 Load Circuit of F igure 4 I

Characterisiic Symbol Mm MaxTyp Unit
Address Oeiay 270'AD ns
Penpheral Read Access Timt

'acc " 'ut - < < AD 'QSR >: «ut * 'cyc " 'o
530'acc ns

Oata Setup Time (Readl 100'DSR ns
Input Data Hotd Time 10'H ns
Output Data Hoid Time 30'H ns
Address Hold Time IAddress^ R ÎÇ

~

VMA ) 'AH 20 ns
Data Oelay Time (Write) 165 225'DDW ns
Processor Controls

Processor Control Setja Time
Processor Control Rise and Fall Time

(Measured between 0 8 V and 2 0 V )

200'PCS
«PCr. 'PCf

ns
100 ns

Bus Availabic Delav Time 'BA 250 n*
2 MOTOROLA S&miconductor Rrcduct Inc.
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FIGURE 2 - REAO DATA FROM MEMORY OR FERIPHERALS

2.4 V
0.4 V/ AE » 04 V

'AD
2.4 V

R/W

'AH

AddraM 2 4 V
F rom MPU 0.4 V

'AD
2.4 V

VMA

'H
'OSA'AO

Data
From Mamory
or Paripharals

2.0 V„

£\\\ 5>—aXC Data Valid
0,8 V

h\Y\\\\1 D«» V***

FIGURE 3 -WRITE DATA IN MEMORY OR FERIPHERALS

\2 4 VTE 0.4 V0 4 V - r

'AD

R/W
0.4 V

——'AO »

Addrau
From MPU

2.4 V
0.4 V X

2.4 V
VMA

'AO 'DOW

2.4 VData
From MPU Data Vatld

0.4 V

Data Not Va*»d

FIGURE 4 - BUS TIMING TEST LOAD

4.75 V

:>L- *"* *. , MM08150
or EQUIV.+4Ta«Point O

C - 130 pF for 00 07. E- 90 pF for AO-A15.R/W.and VMA- 30 pF for OA
R - 11.7 kfl for DO 07. E _

« 18.5 kO for AO-A15.R/W. and VMA- 24 k(l for OA

ct : > MM07000
or Eouiv,1

3MOTOROLA Somiconductor Product /no.
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FIGURE S - TYPICAL DATA BUS OUTPUT DELAY
vvwiCAPACITIVE LOAOING

FIGURE•- TYPICAL REAO/WRfTE.VMA, AND
ADDRESS OUTPUT DELAY vrac CAPACITIVE LOAOING

600 600 I I T 1
- lOM •-US fA m*« P ? 4 V

0L ' 1 6 mAmaaP Û.4 V
Vcc 5 0 V
U- » c

500 500

1 400 ? 400
AdtffMt, VMAKMKM

? i
É WJ :MO>- <

KMKM R /W© 700 o 700

100 100

C{.inciufo itf >y £H)*ot*oct CL iiHludn mty CIPHUMM0 00 too 200 300 400 500 600 0 100 200 300 400 500 $00
cL.LOAO CAPACITANCE iPn CL.LOAO CAPACITANCE Ipf »

FIGURE 7 -MC6808 EXPANDED 8L0CK DIAGRAM

AU Ail AIO A* AS
» 24 23 72 30 1» 1* 17

A ? AS AS A4 A3 A2 Al AO
«S 10 14 t3 U 11 10

A Ï S A 1 4 A U

t 1 t M t M t t t t t t < t
Oulput
Suffart

Ou>M
utfwa

Mamo'V flaady 3

CmbK 37'

iCPPt 40 Profram
Countar M

7r«*r«n
Counnr LNon MiAaM intarrupt «

ClOch.
lni«H)Ci»on

OacoM

Comroi

H*it 2
Stac a

Pointa* M

Stock
Pointa* L

Incarrue* RaQuact 4

EXtal 3»
Kiai 39

lnda« inda*
L

Sua AwailMila 7

Vat *d Wtmorv AddrlN S

Aaad/Vrrita 34 Accufnotato*An
Inafrueiton
Ravatar

Accuntgüior
S

CondttiOA
Coda

*•*«

Data
Swtf» ALU

VCC * 76

Vss - Pim1. 21.3« 29 77 2S 2« 30 31 33 33
07 04 OS 04 03 02 Ol OO

4
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MPU REGISTERS

A general Wocfc diagram of the MC6808 it shown in
Figura 7. As shown, th# number and configuration of tha
reçtsten ara tha same as for tha MC6600.

Tha MPU has thraa 16-bit régistars and threa 8-bit
ragistars availabia for usa by tha programmer (Figura 8p.

Program Counter - Tha program oounter is a two byte
(16-biti) ragister that points to tha currant program
eddre&s.

Stack Pointer — Tha stack pointer is a two byta ragister
that contains tha eddress of tha next available location in
an exterrval push-down/pop-up stack. This stack is nor*
mally a random accass Read/Write memory that may hâve
any location (address) that is convenient. in thosa applica-
tions that require storaga of information in tha stack
when powar is lost, tha stack must be non-volatila.

Index Ragister - Tha index ragister is a two byta régis-
ter that is used to store data or a sixtaan bit memory
address for tha Indexed mode of memory addressing.

Accumulators — The MPU contains two 8-bit accumu-
lators that are used to hold operands and results from an
arithmatic logic unit (ALU).
.Condition Coda Ragistar - Tha condition code ragister

indicatas tha results of an Arithmatic Logic Unit
operation: Négative (Nï, Zéro (Z). Overflow (V), Carry
from bit 7 (C), and half carry from bit 3 (H). These bits of
tha Condition Coda Ragister ara used as testable condi-
tions for tha conditional branch instructions. Bit 4 is the
interrupt mask bit (I). Tha used bits of tha Condition
Code Ragister (b6 and b7) are onas.

Figure 9 shows the order of saving the microprocessor
status within tha stack.

FIGURE 8 -PROGRAMMING MOD L OF THE MlCROPROCESSING UNIT

ACCA AecumulstOr A

Accumulator BACCB
19 0

IX lnd«K

»5

PC Program Countar
IS

SP Stack Pointar

Condition Coda*Ragittar
1 1 H l N Z V C

Carry {From 0it 7)

Ovarftow

Zaro

Nagativa

Intarnipt

Hait Carry (From Bit 31

5MOTOROLA Somiconductor Produotm /no.
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FIGURE 9 - SAVING THE STATUS OF THE MlCROFROCESSOR IN THE STACK

*I

n> - 9

m *I
SFm - 7

SP - Stsck Po*nt#f

CC •Condition Codo» ( Alao caHod th* Proctuor Status Byt«>
ACC0 * Accumulât*»* 8
ACCA - Accumulstor A

IX H •lnd«n Rsgisttr.Htghsr Odn8 Bits
IXL •Intfti fttgistor. Lowv Ordsr B Bits
PCH •Program COumtr, Highor O'dar 8 Bits
PCL •Pro^am Count**. Lo^tr Ord«* 8 Bits

CCm - •
ACCBm - 5

ACCAm - *
1XHm - 3
IXLm - 2 m - 2 «

SPCHm - 1m -1 ut

PCLm m

m 1 m 1

m 2m + 2

I
I II I

AttorDsfo't

MC6808 MPU SIGNAL DESCRIPTION

Proper operation of the MPU requires that certain con-
trol and timing signais be provided to accomplish spécifie
fonctions and that other signal lines be monitored to

détermine the State of the processor. These control and
timing signais for the MC6808 are simitar to those of the
MC6800 except that TSC, DBE, 01, 02 input, and two

unused pins hâve been eliminated. and the followmg signal
and timing lines hâve been added:

Crystal Connections EXtal and Xtal
Memory Ready (MR)

Enable 02 Output (E)

In the hait mode, the machine will stop at the end of an
instruction. Bus Available will be at a high State, Valid
Memory Address will be at a low State, and ail other
three-state lines will be in the three-state mode. The
address bus will dispiay the address of the next

instruction.
To insure single instruction operation, transition of the

Hait line must not occur during the last 200 ns of E and
the Hait line must go high for one Clock cycle.

Read/Write (RAV)-This TTL compatible output

signais the penpherals and memory devices whether
the MPU is in a Read (high) or Write (low) state.
The normal standby state of this signal is Read (high).
When the processor is halted, it will be m the logicaJ
one state. Thi's output is capable of driving one standard
TTL load and 90 pF.

Valid Memory Address (VMA) — This output indicates
to peripheral devices that there is a valid address on the
address bus. In normal operation, this signal should be
utiti?ed for enabling peripheral interfaces such as thePIA
and ACIA. This signal is not three-state. One standard
TTL load and 90 pF may be directly driven by this active
high signal.

The following is a summary of the MC6808 MPU
signais:

Address Bus (A0- A15) - Sixteen pins are used for the
'address bus. The outputs are capable of driving one

standard TTL load and 90 pF.

Data Bus (DO-D7) - Eight pins are used for the data
bus. It is bidirectional, transferring data to and from the
memory and peripheral devices. It also has three- state out -
put buffers capable of driving one standard TTL load and
130 pf .

Hait — When this input is in the low state, ail activity

in the machine will be halted. This input is level sensitive.

6 MOTOROLA Scmicondvctor Rrcduct inc.
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But Ava ilabia (BA> — The But Available signal will
normally be in the low State; when activated, it will go to
the high State indicating that the microprocessor has
stopped and that the address bus is available but not in
three-ttate. Thit will occur if the Hait line it in the low
state or the processor is in the WAIT State as a resuit of
the execution of a WAIT instruction. At such time, ail
three-state output drivers will go to their off State and
other outputs to their normally inactive level. The pro-
cessor is removed from the WAIT State by the occurrence
of a maskable (mask bit 1 = 0) or nonmaskable interrupt.
This output is capable of driving one standard TTL load
and 30 pF.

FFF8 and FFF9, An address loaded at these locations
causes the* MPU to branch to an interrupt routine
in memory.

The fiait line must be in the high state for interrupts to
be serviced. Interrupts will be tatched internally while
Râït is low.

The IRQ has a high impédance pullup device internai
to the chip; however a 3 kfl external resistor to Vcc
should be used for wire-OR and optimum control
of interrupts.

Reset — This input is used to reset and start the MPVJ
from a power down condition, resuit ing from a power
failure or an initial start-up of the prooessor. When this
line is low. the MPU is inactive and the information in the
registers will be lost. If a high level is detected on the
input. this will signal the MPU to begin the restart sequence.
This will start execution of a routine to initiaiize the
processor from its reset condition. Ail the higher order
address lines will be forced high. For the restart. the last
two ( FFFE. FFF F ) locations in memory will bt used to
load the program that is addressed by the program counter.
During the restart routine, the interrupt mask bit is set
and must be reset before the MPU can be interrupted
by IRQ. Power-up and reset timing sequence* are shown
in Figure 10.

Interrupt Request (IRQ) - This level sensitive input
requests that an interrupt sequence be generated within
the machine.The processor will wait until it complétés the
current instruction that is being executed before it recog-
nizes the request. At that time, if the interrupt mask bit
in the Condition Code Register is not set. the machine will
begin an interrupt sequence. The Index Register. Program
Counter, Accumulators. and Condition Code Register are
stored away on the stack. Next the MPU will respond to
the interrupt request by setting the interrupt mask bit high
so that no further interrupts may occur. At the end of the
cycle, a 16*bit address will be loaded that points to a
vectoring address which is located in memory locations

FIGURE 10- POWER-UP AND RESET TIMING

4 7 5 V

vcc

, jnjn_n_rLji_rLri_nE —tpcs > 4 0 V20 m*M m 1
- 0 0 V0 . 0 VR**«t I— »ec,20 m»

M m

H \/V M A

7MOTOROLA 8em/conducfor Rroduotm /no.
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EXta! and Xtat — The MC 6808 has an internai oscilla-
tor that may be crystal controlled. These connections are
for a parsllel résonant fundamenta! crystal. (AT eut.)
A divide by-four circuit has been added to the MC6808
so that a 4 MHz crystal may be used in lieu of a ! MHz
crystal for a more coït-effective System. Pin 39 of the
MC68Û8 may be driven externally by a TTL input signal
if a teparate clock is required. Pin 38 is to be left open
in this mode. Crystal parameters to be specified are in
Figure 1t.

Non-Maskabla Intemipt (NMI) — A low-going edge on
this input requests that a non-mask -interrupt séquence be
generated within the processor. As with the Interrupt
Request signal, tha processor will complété the current
instruction that is being executed before it recognizes the
KlMl signal. The interrupt mask bit in the Condition Code
Register has no affect on NMI.

The index Register, Program Counter, Acçumulators,
and Condition Code Register are stored away on the
stack. At the end of the cycle, a 1S-bit address will be
loaded that points to a vectoring address which is located
in memory locations FFFC and FFFO. An address loaded
at these locations caused the MPU to branch to a non-
maskable interrupt routine in memory.

fÏMi has a high impédance pullup resistor internai to
the chip; however a 3 kft external resistor to VQC should
be used for wire-OR and optimum control of interrupts.

Inputs IRQ and RMI are hardware interrupt lines that
are sampled when E is high and will start the interrupt
routine on a low E following the completion of an
instruction.

FIGURE 11-CRYSTAL PARAMETERS

Cryit«lririmattn:

AT - Cut Parallal RMOMAC* Cryatal
C9 * 7 pF Mu
FBÈQ - 4.0 MHt•Cu - 24pF
fis•60 ohm« Max.
Fraquancy Tolaranca - t B% to t 0.02%
Tha toaat E outout "Worit CM* Oaaipn"
tolaranca ia t 0.05% (500 ppMi using
A 10 02% cryttal.

Figura 12 is a flow chart describing the major decision
paths and interrupt vectors of the microprocessor.Table 1
gives the memory map for interrupt vectors.

Memory Ready (MR) - MR is a TTL compatible input
control signal which allows stretching of E. When MR is
high, E will be in normal operation. When MR is low, E
may be stretched intégral multiples of half periods, thus
allowing interface to slow memories. Memory Ready
timing is shown in Figure 13.

TABLE 1-MEMORY MAP FOR INTERRUPT VECTORS

Vactoc
0«8criptk>nMS LS

FFFC FFFF Ra*tart

FFFC FFFO Non-maafcabla Intarrupt

FFFA F F F # Software intarrupt

FFFS FFFfl Intarrupt Raquait

8 MOTOROLA Prodijetm /ne.
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FIGURE 12-MFU FLOW CHART
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FIGURE 13 - MEMORY REAOY CONTROL FONCTION

A
t8 - RELEASEA - SETUP

1 k W/“

^ 300 n» 300+H tcyc

74' JTE
*mr

<200 n*
<PCf <100 nt <100 ni«PCr

A 2.0 V2.0 V yMR
08 V o.e v

NOTE X m r < 10**»

<8> 9MOTOROLA Scmiconductor Rroductm inc.
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MPU INSTRUCTION SET Direct Addressing — In direct addressing. the address of
the operand is contamed m the second byte of the
instruction. Direct addressing ailows the user to directly

addrest the lowest 256 bytes m the machine i.e . locations
zéro through 255. Enhanced execution times are achteved
by stonng data in these locations In most configurations,
it should be a random access memory. These are two-byte

instructions.
Extended Addressing — In extended addressing. the

address contamed m the second byte of the instruction is

used as the higher eight bits of the address of the operand.
The third byte of the instruction is used as the lower
eight bits of the address for the operand. This « s an abso-
lute address m memory These are threebyte instructions.

Indexed Addressing- In mdexed addressing. the address
oontamed m the second byte of the instruction is added
to the index register 's lowest eight bits m the MPy. The
carry is then added to the higher order eight bits of the
index register This resuit is then used to address memory.
The modified address is held ïn a temporary address regis*

ter so there ts no change to the index register. These are
two byte instructions.

Implied Addressing - In the imptied addressing mode
the instruction gives the address (i.e., stack pointer, index
register,etc.). These are one-byte instructions.

Relative Addressing — In relative addressing, the address
contamed m the second byte of the instruction is added
to the program counter's lowest eight bits plus two. The
carry or borrow is then added to the high eight bits. This
ailows the user to address data within a range of -125 to

129 bytes of the présent instruction. These are two-
byte instructions.

The MC6808 has a set of 72 different instructions.
Included are binary and décimal arithmetic. logical, shift,
rotate, load, store, conditional or unconditional branch,
interrupt and stack manipulation instructions (Tables 2
thru 6). This instruction set is the same as that for the
MC6800.

MPU ADORESStNG MODES

The MC6808 eight bit microprocessing unit has seven
address modes that can be used by a programmer, with the
addressingmode a function of both the type of instruction
and the coding within the instruction. A summary of the
addressing modes for a particular instruction can be found
in Table 7 along with the associated instruction execution
time that is given in machine cycles. With a dock fre-
quency of 1 MHz. these times wouid be microseconds.

Accumulator (ACCX) Addressing — In accumufator
oniy addressing, either accumulator A or accumulator B is

specifted. These are one-byte instructions.
Immédiate Addressing - In immédiate addressing, the

operand is contained in the second byte of the instruction
except LDSand LDX which hâve the operand in the second
and third bytes of the instruction. The MPU addresses
this location when it fetches the immédiate instruction
for execution. These are two or three byte instructions.

TABLE 2 - MICROPROCESSOR INSTRUCTION SET - ALPHABETIC SEQUENCE

Pull Data
Rotate Left
Rotate Right
Return front Interrupt
Return front Subroulme
Subtract Accumulators
Subtract with Carry
Set Carry
Set Interrupt Mask
Set Overtlow
Store Accumulator
Store Stack Register
Store Index Register
Subtract
Software Interrupt

Transfer Accumulators
Trartsfer Accumulators toCondition CodeReg.
Transfer Accumulators
Transfer ConditionCodeReg. toAccumulator
Test
Transfer Stack Pointer to Index Register
Transfer Index Register to Stack Pointer
Wait for Interrupt

CLR PULCtear
Ctear Overtlow
Compare
Complément
Compare index Register
Deomaf Adjusi
Décrément
Décrément Stack Pointer
Décrément Index Register
Exclusive OR
Incrément
Incrément Stack Pointer
Incrément Index Register
Jump
Jump to Sutxoutme
Load Accumulator
Load Stack Pointer
Load Index Register
Logeai Shrfl Right

Negate
No Operation
Inclusive OR Accumulator
Push Data

ABA Add Accumulators
Add with Carry CLVAOC ROL

ADO Add CMP ROR
Logeai And
Anthmetc Shift Left
Anthmetc Shift Right

AND COM RTI
ASL CPX RTS
ASR DAA SBA

Branch if Carry Ctear
Branch if Carry Set
Branch if Equaf to Zéro
Branch if Greater or Equaf Zéro
Branch i Greater than Zéro
Branch if Higher
Bil Test
Branch 4 Less or Equaf
Branch if Lower or Same
Branch 4 Less than Zéro
Branch 4 Mtnus
Branch 4 Not Equaf to Zéro
Branch if Plus
Branch AJways
Branch to Subroutine
Branch if Overtlow Ctear
Branch rf Overflow Set
Compare Accumulators
Ctear Carry
Ctear Interrupt Mask

BCC OEC sac
BCS DES SEC
BEO DEX SE!
8GE SEVEORBGT STA

INCBHI STS
BIT INS STX
BLE INX sue
BLS SW1JMPBLT JSR TABBMI TAPBNE LOA

TBABPL LDS
TPABRA LDX
TSTBSR LSR
TSXBVC NEG TXSBVS NOP
WAICSA ORA

etc
PSHCU

10 MOTOROLA Scmlccntiuctor F>r<xâuct& Inc.
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TABLE 3- ACCUMULATOR ANO MEMORY INSTRUCTIONS

ClN/ARiTHMCTlC OPIMTIIAÛOAISSlNÇ MOOES CI I

nnnnnn
DDDBDB

IMAllIQMAtlQ OHCCT INDEX HTM f AM kttah

•Hl> itUaKilllOHAAllONS WNIMONIC Of Of Of Of or *

jt i ;
ci 7 ?

HH J
O» 1

7 *# 4
f H 4

2 Ht * I
fl « 1

A * M A

8 * M
A •H ' A

A • M • C * A

•* M - C •*A - M A

I M - B
A M

*44 AUUA
A008 7 7

18 7 1A <

AM «*.i*U< ««
AHA

«9 ; ;
ci 7
i« J
C< l 7
«S • 2 2
C* l

93 i
09 I
94 1
0* 1
99 J
OS J

M 4 3

* 9 « 1
B« « 1
» 4 4 I
ts 4 J
» 4 4 3
>* i ï

2 2AOIA
AQC8
AHOA
ANQI

M 1
C9 b
A4 4
C * 4
A4 4
CS b
S» 7

7 7 7
7 7 7*••4 R

I 7 8
8H T »W IIIA 7 7 A

8I Î 8 7 ? 7 M »
C'** CIA 7 00 - M

00 A

00 - 8
A M

8 M

A S A R
CiRA
Cl*8
CMFA
CMA8

4» 7 A S* A R
SE 7 A S A R

Ca<<•»«•• Il 7 7
Cl- 7 7

91 3
01 3

7 AI b
Cl 9

7 Il 4 J
M 4 i7 7

C•» "*** A* **<« t
11

CIA 11 7 A I
a MCOM 13 7 ? 73 I 3 A S
1 - ACOMA

COMl
41 7
» 7

A S
I - B

OO M - M

00 A ‘ A
0 0 1 -1CuA«ntl-n*f * *44 «• ICO Ch»MWI.ma ICO tp’njl

A S
? <Z>Cv<n*>**"r“i 7 t AiC 70 C 1(0 7 7
MNC OA

NIC!
40 7
SO 7 0®»

0D*<na*l *4,«ni A O AA 19 7

)Ofyr««i UlC IA 7 7 !A | 1 M M 4
OC CA
OCCl
CORA
EQRI

4A 7
SA 7

A • •A
I I *1

A0M - A
8©M -|
M •I - M
A < 1 •A
8 •I - 8
M - A
M B
A » M A
8 •M >|

A M .̂ SA i - $r
I -Mj* SA I * SA

SA * 1 - SA.Mj* A
SA - 1 SA Ms* •R

4

*C ailWK* 0» 1« 7 7
Cl 7 7

98 3
01 3

7 Al b
Cl b
IC 7

? Il C 3
f| 4 3
IC I 1

R
7 7 *«

0NC 7ln(i*««ni

0INC* 4C 7
0iNCI SC 7 a

10*4 A,Mh 10AA

10AI
ORA*ORAI
AJMA
A$M8
AULA
nu«

1« 7 7
CI 7 7
IA 7 7
CA 7 7

9fi 3
01 3
9A 1
OA 1

7 Al b
Cl b
AA S
IA S

7 Il 4 1
fl 4 }

8* 4 1
fA 4 3

Ra »
I 7 R

Of MCtvW ? 7 i R
7 7 R

And» 0*1* »
17

An4 0*1* 17
33

0Aalilt 1*1I ROI 19 i 7 '9 6 1 M

'-a - 0AOIA
RQtl

49 A
0»7 - blCS9

R*i*lt R-M>' ROA IC 7 7 71 I 1 M 1o » c
C 87 - *0

0RORA
ROM

41 A 8

0si t
0»<H IfM Afii*ff«i< ASt Il 7 7 71 ( 1 M

0ASlA
ASLI

41 A - Œ
C 87

“ 0
64 0si i

057*11 4f > < AIHMWIK ASR H 7 7 77 I 1 M
Cè 0ASR A

ASM
17 SA n -80 c 087S 7

0SA.f« A^l lo*< ISR 14 7 7 74 | 3 M a

0ISMA
ISM
SI AA
St A|

SUIA
SOII

o - a
80 C

44 A 0-1 R
87 0M 1R

S*4»» A<P4» 97 4
07 4
90 3
00 1

7 A 7 C
C 7 C
AO S
CO S

7 •I S 3
f 7 4 J
10 4 3
fO 4 3

A M

« - M
A . M - A

• Ml
A I - A
A M C ‘ A
I M C - 8

A I
I A
M . 00
A 00
I 00

: R
? 7 R

Sw6u«tl 10 7 7
CO 7 *7

7 7 l :
i 7

SIA
SuMf «AOi

10 7 1
SIC* 17 7 7

C7 ? ?
97 3
07 )

7 *7 S
17 S

7 17 4 )
f ? 4 J

t
S8CI 7 7

(•«ml* A*n*»rt t Al U 7 i R
18* 17 î l R a

T*ti 7K-•M—i fSf 80 I 7 7 Q C 1 R R
IStA 40 7

90 2
1 R R

rsii i R R

7 CH ¥

LEGERS CONDITION CODE SVM801S
OR 0*r**«

Nu"*** H MTU CM**1Nw.nAr* ol 8«1*t
tu ifkMflu A-*Afifi«n*M KUiit
la*—» ANO

Ms* ( "!!*» ••-*«*«*> |«*| '0<. M-ni*4 (a k* SiK» Rp..«r««

Cal4* 1M* *4tv I I>«***" OR
© looftm CI(,uv»t OR
fl Co >n*'f**nr Ol M

TI*ntlK loip

0 7*»a
00 0*i* 7*18

H«II(v>f tr»« 8*i 3
in|Kru*l m*R
NKM"** INRA M»
7«T a 18*1*10-tft'M* 7 t csm«l*m4fil

C**111r*"> 8*1 7
R*»l AM»
Vl * *»*!Ffil1*4»1 >1 ira*.(I**i*4 «tfwwit
Nat *11«1*4

M
I

N
7
w
C
R

Nat* Aa>*M«f *48tW"1«««•* •nnt»< «̂ it #* .-<«u4*4 * I»» <**»<**> l«f iMftll0 *44r *lt>"1 S

(§) MOTOffOLÀ Sem/cortducior Procfucte /no. 11
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TABLE 4- INOCX REGISTCR AND STACK MANIPULATION INSTRUCTIONS

COUD cooi me.
trnàt o oimcT EXTNO IMPLICO \ 4INDEX

mPOINTER ONNATIONS MNEMONlC •00LEAN/ARlTMMf TIC OPERATIONOP OP OP N N COP OP Is s3 s a

0CPX 3Ce**** IndM Rtf
OacramtM IflRti Ra»
Oatrimani Slart Pntr
lAcrtmftrtr lodtx Rag
Incarnant Suck Pntr
LoaAJndar Rig
Laad Stick Aur
Srpta Ifi4t> Rag
Stort Slack Pnu
ind* Pag - Stack Pnu
Stack Pntr •Indu Rag

3 IC 4 2 AC 4 2 3 XM -
X -I- X
SP -I- SP
X I- X
SP •1 -» $P
M - XH.<M *I> * XL
M~ SPH. <M » 1) ’SPl
XH B.X^ m «
SPM-R. SPl -IÜ » »)

X - 1 - SP
SP * 1 - X

IC IC s « «
OEX 09 l4
DES 34 4

0« « l1NX I ••
INS 31 4

<3> i R2 EE10 X CE 3 3 06 FE S 34 s 2
03 3 )E R10$ II 2 A 6 2 SE S 34
<D iSTX FF 3 R06 S 2 EF J 2 C
cs> R2 AfSTS If S 2 Bf 6 3 •iI

*TXS 35 4 ••
TSX 30 4

TABLE 5 - JUMP AND BRANCH INSTRUCTIONS
CONO. CODE REC.

RELATIVE INOEX EXTNO 1MPLIE0 I 4 J 2 I
OPENATIONS MNEMONlC OP OP OP •RANCH TEST COP H I N Z Va a a

Branch Ahutyt•ranchIICirry Oaar•ranch II Carry $n•ranch tf •Zar*•ranchII >2m•ranch 11 >Zara•ranch H **ar•ranchII<Zara•ranch II Lowar Or San*•ranch M <Zera•ranchII INrun•ranchIINo' <M* Zar#•ranchIIOvarttow Oaar•ranchII 0«Hlaw Sat•ranchII Aua•ranch Ta SuAroutina
Jwnp
Jmnp Ta Suhrawima
No Oparalwn
Ratwrn Fro* Iniarrwjn
PUigrn From Sut»autint
Saftwart Intanupt
Wanlor tntamipl *

»BRA 4 Non#

C " 0ICC 24 4
BCS 25 4 C - 1

2î•CO 4 Z * 1•GE N © V •0
Z MN © VI - 0
C * 2•0
Z MN © Vï •I
C * Z » 1
N © V I

2C 4•GT 2E 4•Ml 22 4•LE 2f 4•LS 23 4
ILT 20 4

N* 120 4BMI
Z - 0•NE 24 4
VI•vc 2» 4
V 1•VS 2B 4
N 0•PL 2A 4

BO•SR !SE Sat Spacial OptrauonaJMP TE 3 34 Z
J5A 2AO •0 9 3
NOP 01 2 Avança» Prog. Cnu. On»v
RTI 38 10

IRTS 4 I39
5W1 3F 12 Sat Spacial OparMiem

@MAI 93C
*WAI pua AMraa But. RNI.mé Data Bva m tht thrantatt moéa whd* VMA n haW 1«».

12
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SPECIAL OPERATIONS
JS*.JUMP TO SUSROUTINI:

PJ ***** SubroutintStick9 KAO - «A IKK - K T«t Sube. In«r.- SP-2A

In 21 N1*0X0 K •Otfwt*A » l
8-2

SP- l
U-21 LN«n Main Imtf. SP

[ A 21 H l" * 2\ i fotm « * 2•x •l-a.t U*u**4 Velue

pç MUR Ptofrem
* 1 »O -«A

SubfowimtSttç| K9
i 1« Su* Iftttf.- SP-2

SH - Sv* Ad* InQl H« 1
8* 2
« 3

SP-lIXTNO $1- Su*. A4* In * 31 L» (S FofH*4 Frem $M intf S^lNm MUA littti — •Stick Point* Alt*6 iicvlion

BSR. BR ANCR TO SUBROUTINE:
tt W>*|* Pteyim sr Stick SuDrouin*?£

^ SP-210 - BSR n * 2 * K lu Su*. Iftitr
n

In * 21 Hà. K - Ofhti"n * 1
n + 2

5P-1
Nul Mun Irutr SP |n * 21 l

* K - 7- Bil S«fn*d Value; 2 Forme* Front In 21 H "B I" * 211n
4

JAP. JUM*
MUA Proframtt **n Proyiiw

n SE » MP
n * l K « (mm

tt
7E - JMPn - Hti|A4*mA 1

n 2
INOXO

EXTENOEO • N*it Addie*»
X X|Ntet 1mtructi3n| ;

X | Nni tiniruction f
RTS. RETURN f ROM SUBROUTINE:

PJ Subfoutme
S 33 « ATS

PC Main Program
Nt > t Unit Initrn

RTI. RETURN F R0*1 INTERRUPT:
tnterrupt Proyim

S 31- RTl
Stick Mim FiOfrim

n Htm M»n tmtr.
sr
SP=> Condition CodeSP * I

SP 2
SP * 3
SP * «
SP * 5
SP * S- SP » 1

AcrnHf B
Acmlff A
Indu Remuer ( X ^ )

in** Itgjg (X ^J
PCH
PCL

TABLE «-CONDITION CODE RESISTER MANIPULATION INSTRUCTIONS
CONO. COOE RE6.

WIPLIED S 3 24 1
OPERATIONS MNEMONIC OP «OOLCAN OPERATION H N Z V c=
dur Curry
Dtir Intcrrupl Mitk
0*1r Overflow
Slt Cmy
Stt tntmupt Matfc
Stt Ûvirile*»
Acmttr A - CCR
CCR 'Acmltr A

CLC OC 2 0 ’C Reu 2OE 0 '1
CLV 2OA 0 - V R
SEC 00 2 I » C S
SEI OF 2 S1 - I •

S I •sev 206 I * V
A - CCR
CCR - A

©TAP OS 2

•I •I •1 •I •I •T PA 07 ?

CONDITION COOE ACCISTER NOTES: (B«t i*t <i mt is irut ml ckved othe*wne)

IBvt VI T«i R nuit lOOOOOOO’(Oit C) Tnt Remit f 000000007
(6M CI Tnt OtcimH valu* ol mon wgnit*ent SCO Ctunctcr fritter thm MM

IN«I dtirtC il primoudy ui J
( Bit VI Tnt Operand 10000000 pr*or le exécution’( Bit VJ Tnt Opérer* > 01111111 prier lo execution’(8it VJ Tnt Set «quel te r«uit ol «QC a*t*r ih»lt h« occurred

» 7 (6M NI
« ( Ou VI
3 ( B> t NI
10 (AH)
11 I 6n l)

Tnt Stgn bu ot mon ufmttcani IMS) bv*( * I’T »ti 2't comptement omtrllov* liom tut) traction o< MS bytei’Tnt Remit 1rs itun /no » ( Bu 15 » Il
loed Condition Code Replier Irom Stick (Set Spécial Operations)
Set wtwfl micirupi occun II prcyiOudy «et. a Non MatfceM*intcrrupl n fCQuired io eut the «en suie
Set accordmf io ihe contenu ot Accumulait* A

2
3

4
S
S 12 1Ali)

13MOTOROLA &omJoo/ic/i#otor F*roduct fnc.
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TABLE 7- INSTRUCTION ADORESSING MODES AND ASSOCIATED EXECUTION TIMES
(Tim»« in Machin»Cyd»i)

î1 1i S hIIH i î i i XX 1 3
ABA INC2 2 7
AOC 2 3 4 S

• 2 3 4 5
2 3 4 5

INS
ADO 1NX
AND JMP 4
ASC 2 6 JSR
AS« 2 5 LOA S2« •
ÔCC LOS 3 6«
ecs tox 63
BEA ISR 2 7
BG N6G 2 7
BGT NOP
0H» ORA 52 3
BIT 2 3 4 PSHi «
BLE PU.
01$ ROL 2 7
BtT A O R 72«
BMI RTl
BNE RT$
BPL SBA
BRA SBC • 2 3 5i

B$R SEC
evc SEI
BVS SEV
CBA STA? 6• • «
CLC STS 72 5
CLI 2 STX 75• •Cl* 2 35 sue 5
C L V Swi2 «
CMP 2 3 * TAB
COM 2 S TAP
CPX 3 S T0A
OAA 2 T PA
OEC 2 6 T S T 2 7«
DES T$X4 «
OCX TSX
EOR 2 3 4 5 WAIK «

NOTE ln|»nuyt « < rfsc •» 1 2 Cyt »*•» f »OrT> « hp <r*rt ol
r*1* i >o* i«>"9 * «ecu(cti. lo> >o*-ng

* WAI .niifwç e.on Th»n.t.( < IVOtl

14 MOTOROLA Scmiconductor **roduct /no.
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SUMMARY OF CYCLE BY CYCLE OPERATION
Table 8 provides a detailed description of the informe*

tion présent on the Address Bus. Data Bus, Valid Memory
Address line (VMA ), and the Read/Write line (R /W) dur*
ing each cycle for each instruction.

This information is useful in comparing actual with ex *
pected results during debug of both software and hard-

ware as the control prograrn is executed. The information
is categorized in groups eccording to AddressingMode and
Number of Cycles per instruction. (In general, instructions
with the same Addressing Mode and Number of Cycles
execute in the same manner; exceptions are indicated in
the table.)

TABLE 8- OPERATION SUMMARY
Cycle VMA

* Line
Address Mode

•nd Instruction» R/WCycle* Addn Bu* Line Date Bu*IMMEDIATE
AOC EOR
ADO LOA
AND ORA

1 Op Code Address
Op Code Address + 1

Op Code
Operend Deta22

BIT SBC
CMP SUB
CPX Op Code

Opernod Date (High Order Byte)
Operend Oeta (Low Order Bytel

I Op Code Address
Op Code Address t
Op Code Address + 2

LOS 3 2LDX
3

DIRECT
ADC EOR
ADD LOA
AND ORA

Op Code
Address of Opérand
Operand Data

t Op Code Address
Op Code Address + 1
Address of Operand

23
BIT SBC 3
CMP SUB
CPX 1 Op Code Address

Op Code Address + 1
Op Code
Address of Operand
Operand Data (High Order Bytel
Operand Data (Low Order Byte)

LOS 2LDX 4
3 Address of Operand

Operand Address + 14

Op Code Address1ST A
Op Code
Destination Address
Irrelevant Data (Nota 1)

Data from Accumulator

2 Op Coda Address 1
Destination Address
Destination Address

4
03

4 0
1STS Op Code Address

Op Code Address 1
Address of Operand

Address of Opertnd
Address of Operand 1

Op Code
Address of Operand
Irrelevant Data (Nota 1)

Register Data (High Order Byte)

Register Data (Low Order Bytel

STX 2
3 0S
4 0
5 0

INDEXEO
Op Code Address
Op Code Address 1
Index Register
Index Register Plu» Offset (w/o Carryl
Op Code Address
Op Code Address 1
Index Registar
Index Register Plus Offset (w/o Cerry|
Index Register Plut Offset

1 Op Code
Offset
irreiavant Oeta (Nota t )

Irreiavant Oata (Note 1)

JMP

24
03
04

ADC EOR
AOD LOA
AND ORA

Op Code
Offset
Irreievani Data (Note 11
Irreiavant Data (Note 1)

Operand Data

1

2
BIT SBC 5 03
CMP SUB

O4
5

CPX Op Code
Offset
Irrelevant Data (Nota 1)

Irreiavant Data INote U
Operand Oata (High Order Bytel
Operand Data (Low Order Byte)

Op Code Address
Op Code Address 1
Index Register
index Register Plus Offset (w/o Carry)
Index Register Plus Offset
Index Register Plus Offset 1

I
LOS

2LDX
O36
04

5
6

15MOTOROLA Sem/conductor Rroduct Inc.
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TABLE•- OPERATION SUMMARY (Continuad)

AddftaModt
and Instructiona

Cycfa VMA
CycM » Lin*

R/W
Addraat But Data BuaLifta

INDEXEQ (Continuad)
ST A 1 OpCoda Addratt

Op Coda Addratt 1
Indax Ragittar
Indax Ragittar Plut Offtat iw/o Carry)

Indax Ragittar Plut Offtat
Indax Ragîttar Plut Offtat

1 1 Op Coda
OHaat
Irralavant Data (Nota 1)

irralavant Data (Nota Y)

Irralavant Data (Nota 1)

Oparand Data

12 1
03 16
04 1
05 1
16 0
1 Op Coda Addratt

Op Coda Addratt + 1
Indax Ragittar
Indax Ragittar Plut Offtat (w/o Carryl
Indax Ragittar Plut Offtat
Indax Ragittar Plut Offtat
Indax Ragittar Plut Offtat

A$L LSR
ASR NEG
CLR ROL
COM ROR
OEC TST

1 Op Coda
Offtat
Irralavant Data (Nota 1)

Irralavant Data (Nota 1)

Currant Oparand Data
irralavant Data (Nota Y )

Naw Oparand Üata (Nota 3)

1
Y2 Y
03 17
04 1INC
YS 1
06 1

1/07 0
(Nota

31
STS 1 Y Op Coda

Offtat
Irralavant Data (Nota 1)

Irralavant Data (Nota 1)

irralavant Data (Nota YI
Oparand Data (High Ordar Byta)

Oparand Data (Low Ordar Byta)

Y Op Coda Addratt
Op Coda Addratt + 1
Indax Ragittar
Indax Ragittar Plut Offtat (w/o Carry)

Indax Ragittar Plut Offtat
Indax Ragittar Plut Offtat
Indax Ragittar Plut Offtat + 1

STX 1 Y2
0 137
0 14
0 YS

016
0Y7

1JSR Y Op Coda
Offaat
Irralavant Data (Nota Y)
Raturn Addratt ( Low Ordar Byta)

Rarum Addratt (High Ordar Byta)

Irralavant Data (Nota Y )

Irralavant Data (Nota 1)

Irralavant Data (Nota Y )

1 Op Coda Addratt
Op Coda Addratt 1
Indax Ragittar
Stack Polmar
Stack Pointar - Y
Stack Pointar - 2
Indax Ragittar
Indax Ragittar Plut Offtat (w/o Carry)

2 1 Y
3 0 Y

Y4 08
t5 0

6 0 Y
07 Y
08 Y

EXTENDEO
Op Coda Addratt
Op Coda Addratt + 1
Op Coda Addratt + 2

JMP Y Op Coda
Jump Addratt (High Ordar Byta)

Jump Addratt (Low Ordar Byta)

I
3 2 t

3 Y
AOC EOR
ADD LDA
AND ORA
BIT SBC
CMP SUB

1 Op Coda Addratt
Op Coda Addratt Y
Op Coda Addratt + 2
Addratt of Oparand

1 Op Coda
Addratt of Oparand (High Ordar Byta)

Addratt of Oparand (Low Ordar Byta)

Oparand Data

2 14
3 1
4 Y

Op Coda Addratt
Op Coda Addratt + Y
Op Coda Addratt + 2
Addratt of Oparand
Addratt of Oparand Y

CPX Y Y Op Coda
Addratt of Oparand (High Ordar Byta)

Addrav of Oparand (Low Ordar Byta)

Oparand Data (High Ordar Byta)

Oparand Data (Low Ordar Byta)

LOS 2 YLOX
3S Y
4 1

1S
STA A
STA B

Op Coda Addratt
Op Coda Addratt + Y
Op Coda Addratt 2
Oparand Dattination Addratt
Oparand Dattination Addratt

Y Op Coda
Dattination Addratt (High Ordar Byta)

Dattination Addratt (Low Ordar Byta)

Irralavant Data (Nota1)

Data from Accumulâtor

1
2 I
35 Y
4 Y
5 0

A$L LSR
ASR NEG
CLR ROL
COM ROR
DEC TST

Y Op Coda Addratt
Op Coda Addratt + 1
Op Coda Addratt 2
Addratt of Oparand
Addratt of Oparand

Addratt of Oparand

Y Op Coda
Addratt Of Oparand (High Ordar Byta)

Addratt of Oparand (Low Ordar Byta)

Currant Oparand Data
Irralavant Data (Nota 1)

Naw Oparand Data (Nota 3)

2 1
3 16
4 1INC
5 1

/06 0
(Nota

)16

M1 2
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MC6808

TABLE B-OPERATION 5UMMARY (Continuedl
Cydt VMA R/WAddrtn Mfidt

tndInttrvetioni Cyd« LHM Addfi Lin* Data Bu*Butm
EXTENOED (Continuad)

OpCodt Addrtn
OP Codt Addrtn + 1
Op Codt Addrtn 2
Addrtn of Optrtnd
Addrtn of Optrtnd
Addrtnof Optrtnd + !

OpCodt
Addrtn of Optrtnd (High Ordtr Bytt)
Addrtn 0( Optrtnd (Low Ordtr Bytt)
Irrtltvsnt Dttt (Nott 1)
OptrtndDttt (High Ordtr Bytt)
Optrtnd Dttt (Low Ordtr Bytt)

STS 11 I
STX

12 t
13 16
I04
06 t

0e
Op Codt Addrtn
Op Codt Addrtn 1
Op Codt Addrtn 2
Subroutint Startrng Addrtn
Stock Pointtr
Stock Pointtr - 1
Stock Pointtr - 2
Op Codt Addrtn 2
Op Codt Addrtn + 2

Op Codt
Addrtn of Subroutint (High Ordtr Bytt)

Addrtn of Subroutint (Low Ordtr Bytt)
Op Codt of Ntat Instruction
fteturn Addrtn (Low Ordtr Byttl
Rtturn Addrtn (High Ordtr Bytt)
Irrtftvant Otto (Nott 1)

lrrelevant Dttt (Nott 1)

Addrtn Of Subroutint (Low Ordtr Bytt)

JSR 1yy

yi2
113
1y4

09 5 1

06 I

107
18 0
19 1

INHERENT

OpCodt
Op Codt of Ntat (nttruction

ABA OAA SEC
ASL DEC SEI
ASR INC SEV
CBA LSR TAB
CLC NEG TAP
CLI NOP TBA
CLR ROL TPA
CLV ROR TST
COM SBA

Op Codt Addrtn
Op Codt Addrtn + 1

tyi2
112

Op Codt
Op Codt of Ntat Instruction
Irrtitvtnt Otta (Nott 11
Irrtitvtnt Data (Nott 1)

Op Codt Addrtn
Op Codt Addrtn + 1
Prtvious Rtgitttr Conttnt*
Naw Ragistar Contants

DES 1
OCX

2INS 4
INX 03

04
Op Coda Addrtn
Op Codt Addrtn + 1
Sttek Pointtr
Sttek Pointtr - 1

Op Codt
Op Codt of Ntat Instruction
Accumulator Dttt
Accumulator Dttt

PSH 1
24

03
04

Op Codt Addrtn
Op Codt Addrtn + t
Sttek Pointtr
Sttek Pointtr + t

Op Codt
Op Codt of Ntat Instruction
Irrtitvtnt Dttt (Nott 11
Optrtnd Dttt from Sttek

PUL 1

24
03

4
TSX Op Codt Addrtn

Op Codt Addrtn t
Sttek Pointtr
Naw Index Rtgitttr

OpCodt
Op Codt of Ntat Instruction
Irrtitvtnt Otta (Note 1)

Irrtitvtnt Dttt (Nott 1)

1
24

03
04

Op Codt Addrtn
Op Codt Addrtn + 1
Index Rtgitttr
New Sttek Pointtr

OpCodt
Op Codt of Ntat Instruction
Irrtitvtnt Dttt
Irrtitvtnt Dttt

TXS I
24
3 0
4 0

RTS 1 Op Code Addren
Op Code Addrtn + 1
Sttek Pointtr
Sttek Pointtr + 1

Op Code
Irrtitvtnt Dttt INott 2)

Irrtitvtnt Dttt (Nott 1)

Addrtn of Ntat Instruction (High
Ordtr Byttl
Addrtn of Ntat Instruction (Low
Ordtr Bytt)

2
035

4

5 Sttek Pointtr 2 1

17

1-113
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MC6808

TABLE B- OPERATION SUMMARY (Contmuad)

Cyda VMA
Lins

RAV
Lin#

Addrew Mode
end Instructions Oit* ButCycle* Addrau Buta

INHERENT (Contmuad)
Op Coda Addrtu
Op Coda Addrau I
Stack Pointar
Stack Pointar -1
Stack Pointar - 2
Sttck Poinwr — 3
Stack Pointtf - 4
Stack Pointa' — 5
Stack Pointar - 6 (Nota 41

1 Op Coda
Op Coda of Naxt Instruction
Raturn Addrtu ILow Ordar Bytt!
Raturn Addrtu ( High Ordar Byta!
Indax Ragittar < Low Ordar Byta!
Indax Ragittar iHigh Ordar Bytt!
Contants of Accumuiator A
Contants of Accumuiator B
Contants of Cond Coda Ragittar

WAI 1

2 1

03
04
09 S
06
07
08
19

Op Coda
Irralavant Data (Nota 21
IrrtJavant Data (Nota 1)

Contants of Cond. Coda Ragittar from
Stack
Contants of Accumuiator 6 from Stack
Contants of Accumuiator A from Stack
Indax Ragittar from Stack ( High Ordar
Bytt!
Indax Ragittar from Stack (Low Ordar
Byta!
Naxt Instruction Addrtu from Stack
(High Ordar Byta!
Naxt Instruction Addrtu from Stack
(Low Ordar Byta)

Op Coda Addrtu
Op Coda Addrtu 1
Stack Pointar
Stack Pointar 1

tRTI 1
12

0 13
14

10 Stack Pointar 2
Stack Pointar + 3
Stack Pointar 4

15
16
17

Stack Pointar * 5 1B

Stack Pointar 69 1

Stack Pointar 710 1

Op Coda
Irralavant Data (Nota 1!
Raturn Addrtu ( Lo*r Ordar Byta!
Raturn Addrtu (High Ordar Byta!
Indax Ragiuar (Loi* Ordar Byta)

Indax Ragittar ( High Ordar Byta!
Contants of Accumuiator A
Contants of Accumuiator B
Contants of Cond. Coda Ragittar
Irralavant Data (Nota 11
Addrtu of Subroutina (High Ordar
Byta!
Addrau of Subroutina ILowr Ordar
Bytal

Op Coda Addrau
Op Coda Addrau + 1
Stack Pointar
Stack Pointar -1
Stack Pointar - 2
Stack Pointar - 3
Stack Pointar -4
Stack Pointar - 5
Stack Pointar - 6
Stack Pointar - 7
Vactor Addrau FFF A (Htx)

1SWI 1
12
03
04

S 0
6 012

07
8 0
9 0

0 110
111

Vactor Addrau FFFB (Hax) 112

RELATIVE
Op Coda
Branch Offset
Irralavant Data (Nota 1!
Irralavant Oata (Nota 11

Op Coda Addrtu
Op Coda Addrau + 1
Op Coda Addrau 2
Branch Addrau

1BCC BHI BNE
BCS BLE BPL
6E Û BLS BRA
BGE BLT BVC
8GT BMI BVS

1
2 14
3 0 1

0 14
Op Coda
Branch Of fut
Irralavant Data (Nota 1)

Raturn Addrau (Lou Ordar Byta)

Raturn Addrau (High Ordar Byta)

I rralavant Data (Nota 1)

Irralavant Data (Nota 1)

Irralavant Oata (Note 1, Nota 5!

Op Coda Addrau
Op Coda Addrau 1
Raturn Addrau of Main Program
Stack Pointar
Stack Pointar — 1
Stack Pointar - 2
Raturn Addrau of Main Program
Subroutina Addrau

1BSR 1
2 1
3 0 1

048
05
106

0 17
0 18

Nota 1. If davict which it addrauad during thit cyclt usas VMA. thtn tht Oata Bus wrill go to (ha high impadance thraa-ttatt condition.
Dapanding on bus capacitanca. data from tht prtvious cyda mav bt rttaintd on tht Oata Bus.

Nota 2. Oata it ignorad by tht MPU.
Nota 3. For TST. VMA •0 and Operand data dots not change.
Note 4. While tht MPU tt waitmg for tht intarrupt. Bus Avaiiabft wrill go high. VMA is lov*.
Nota 5. MS Byta - MS Byte of BSR instruction address. LS Byte * LS Byte of subrootine address

(^) MOTOROLA Sem/cofidiiotor RroductIB fno.
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P SUFFIX
PLASTIC PACKAGE

CASE 711-03

NOTES:
1. POSlTlONAt TOLERANCE OF LEAOS (D).

SHALL 8E WlTHIN 0.25 mm (0.010) AT
MAXIMUM MATERIAL CONDITION. IN
RELATION TO SEATING PLANE AND
EACH 0TM6R.

2- 01MENSI0N L TO CENTEfl OF LEAOS
WHEN FORMEO PARALLEL.

3. DIMENSION B DOES NOT INCLUDE
MOLD.FLASH.

4. 711 02 OBSOLETE,NEWSTANOARO 71) 03.

n n A I*In ('M*! ^ ri Q /VAJWS
*

e

o
J

A — L
C

l MILLIMETERS INCHES
MAX MINDIM MIN MAX
52 45 2.035A 51 69 2.065J - 1422B 1372 0 540 0.560

394 508 0.155C 0.200SEATING -- M
PLANE 056 0022O 036 0.014

F 0 040 00601.07 t.52
0.100 BSCG 2 54 BSC

1.65 216 0085H 0.065
020 00150 38 0 008i
292 3 43 0.115 0 135X
1S 24 BSC 0.600 BSCL

0° 15« 0°M 15»
Ni 0020 0040051 102

IiiM

L SUFFIX
C E R A M J C P A C K A G E

C A S E 7 1 5 0 2

6
I
LM

A

¥ I
C4-

N
1

VKSEATING PLANEM ;>HMJ

MILLIMETERS INCHES
DIM MIN MAX MAXMIN

A 50 29 51 31 I980 2 020
I4 86B 15 62 0 585 C 615

C 2 54 0 1004 19 0 165
0 0 36 0 53 0015 0 021 NOTE0 76 1 40 0030 0055 1 LEADS. TRUE PÛSlTlONEÛ WITH1N

0 25 mm (0010) DIA (AT SEATING ~
PLANE ). AT MAX.MAT L
CONDITION.

'

2 54 BSCG O 100 BSC
0 76 I 78H 0 030 0070
0 20 0 33J 0 008

0100
0.013

K i.5L 4 »9.o° î ofr
0 165

10«M QO
PU 0 020 0 0601 52

19MOTOROLA Scmlconducfor Rroduct Inc.

1-1 1 5
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1 - VIII

O
- SCHEMAS LOGIQUES DE FONCTIONNEMENT DES CARTES

DE GOUPIL 2 -

- Carte CRT-CPU Version 7 VIII.2

- Carte VIA ENTREES-SORTIES VIII.5

- Carte mémoire 16K STATIQUE VIII.7

- Carte Modem + K7 + Musique (2 versions)

- Carte Floppy (en option)

- Carte mémoire 64 K dynamique

- Carte contrôleur de vidéo 24 x 80

VIII.8bis

VIII.15

VIII.17

VIII.20
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Manuel technique

SCHEMAS DE LA CARTE CRT-CPU



K)

* l

H 3 U U ED Eli
5v

* 5 v> I*
3D

.Vcc 1g8Û2 IB 8D1Y1
7 A)0 BA2 2AL Ta

-k 1A2 1Y2

-15 2A3 2Y3_Ê 'A3 IYJ
J2 2A2 2Y2

8 lAi 1YA
741S244

203 E2Û
7D 7Q

si.IL
12 16 *'// / / /

^ 2AÎ2OI il
2IA KU 6Q

MR BA3D 3Qi 377.5 v
qa 40 4 ,12V ~:2 v

*12v *12V

- 5 v .5 v

•5v * 5 v.5v * 5 v
Ov Ov
Ov Ov

AQ
74LS2Z

CLK 0
S
6DO -S

D »i2
D2il
D3 22
04.2
D5iâ
D62Z
D 7iÊ

(Mé moire 2iu1
11 74

2/ÆM* 'ÆL

j^tf4$32 & CS 1/01 Jé&Jküi) L3 GNP

Sv 8S
2 3 S2H 13 12 11 22 1 in 7 9i6 IJ /8 A7 A6 A$ AA A3

PR06RAM IfiJ
Vdd a>

1 02
Vcc3 C8 I1 oo Leey

Ec [/
VM^

2 E104- E +1?v 1 2 DI
1 012 1 3 D 2PA? Vcc

2 0 +5vA 9 03 *2AO 1 AVs»
74 SOA Q| 02 03 OA 0606 07

1 S 16|Ï7|
1 5 DA39CA2 &

3 P:

13 IA10 11 DJ Hext
D $ NMI
D7 Hall
AO A 1

AO AI A2 A3 Ai A5 A6 A7 A5 A9
Iftl 19120l 2H 2? t ftl ?1 fil Si A|

1 6m2i
RESETÜ

CAI 74LSOj 2 d« 2 C

12 6
VLi 1 7RO 2

) 8&pftnJH î 923PBO
i « A 3AOÜ

A >iZ
A 2i£
A 3î

2 011 2A A 2PB1
1*̂ 0}2 B 2i A 4 A 5

A 6 A 7
A 8 A 3
A 10 An
A 12. A 13

12. ?SPB2
i ' 2 211PBJ EH3.5 J » 23.- >-4» K 7_ 1 i SFF 963 6 APB4

J 241' 2K 7- 2
IS) K ?-^!7

PBS I 25E/Lü PB6 Y ï
25 10 9

Wh? B TOMct 8 Ai^r AlS26H- ACIA 1 KPB? tif -fieT ?I 3

EUH* G A/ VAUC
OB/ OC/
oy 0 E/_
GF/ IRQ

GUC PF5ÊT

/2 275 v
28,2i 18 « 9 v

1?ÎIA|.Sv12 4 S 10 11VIA 19
6SS ?

29CP lt 2 D T 74 LSOO

9

VS A B C D E F G HOC 30SYNC
1 E^ Ryt 15 31S1LCS

—
4-

74l$l*4
CK ABC

7USM
6 Q1 S1L

INT

^AD OHK 7-ef
K7- 1
K 7- 2

b 74 SOA 3l H si
7/7777?,.

7] I6 il2 o 136,

l IT
» Sv O

17CAI
J 2 de 8Z U P A 7 7ALS132 ^ l!L 2 B74 SOA de ,1Qf 74S32C B2

C 81
VIDEO

+5 v
+5 v

SYNC

4 J 2support
16 pins

UMD

3 . 1S0 Ac i GD-R 3
2?0v 150TL

100uf
9!

CEOcerfeuîUe10. 1A "ÏJor icw Vcc 2
1C IB

74 LS123
ICext IRfrrxt

PA7C 7 13 74 S 323de 4 E -*11 121 TRIMER CERMET
TYPE 62

2 <DJO12« L Ov 11 SYNC*r#220ff13 L OV i
15CRT + CPU 14

FAR 38 SV 031 ^ 12 VC18
VERSION 7 47K 220A19 11 61 lOnF
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SCHEMAS DE LA CARTE VIA ENTREES-SORTIES



BA 12vy 1*1ro l
R 22 10kIC 1A3

R-D/ ^049 RI318 1 1* 12 3» 2124 -I2v - 12 v
5 * 12v «-12V

D0> 33 DOy

DV 913 130 1DI 5PAO 10koD 2> D- 5v 31-Sv D2* 26 1 1488RL3 j2 21PA1 2 15 D3jD\, 15\fcc7 3003.Vcc 9RTS/RL0 RL4 6SPA 2 22Di 516D 4> 38 D4,16 13Vcc Di>8 Vcc Wl IcSRLS 6
R16 7
RL7 fl

SHFT g

CONTRQLlO

RU 7 23 1488PA 3 4
PA4 5
Sfr ? . o
PA6 7
PA7 g

17 605;39 DIO %.Ov 59 Ov 5. D7R/RL 2 24 11D615 327 0 6> D610 Ov Ov D6. 6 R4 mkICIA*!RL 3 4
RL4 5
RLS e
RL 6 7

807 [2507, 19 07,RD/ 21911 07,DO 26 P4R 3ers/ i95 36DI WD/
D 2 VMA/

812
1P3 02> P2 <12. P1 $3 IC3C 37 27 ICID i3 ÎC 3A 6ICôB 913

DSR/CA1 170714 D 3 9 114038RSO, t RD RS3_J2
RS2 13
RS 1 14
RSO K
BQ/ K

RL7 gCA2 RÜj 8 4R/W RESET,10 3615 39 10D4 37RS 1 TO
SUIF" 9 WD.PBO _n

PB1 12
PB2 H
PB3 14
PB4_1S
PB5_16
P96_|7
PB7 18
OBI ,9
C B2 *>

a— 21

il 34DS 36WD, fl10RS 2>16 36
Aj>NMI A0 2tï37l RSO10 3306 1117 RS 3, 35

RJ3Hall R /^ 32 RS135D7 12122218
R/WRS2_ n

-PSI 14
RSO 15

2334TRQ*. 13 9 919 50RS0 ÛW*S1
ÜRS2 B3R53

21
A3 IRCj24^2> 33 17142S20 ICIA 4049 A2 1825321521 A4 AS RESET, 34

BD/ Al26 .1923A7 16 INT22 AB
23 A8

16 4 4
AO27 20À9 17 i B328 2118A 10 Ail24 23CS3> 1 B2ST 22 222022CS225 A12 19 IAU
Bl PROM 6SVMA1 30 23A15 7A 14 24 1Vcc26 i BO 74139MC 6551êt 24GA/ JALA£

OBI GC/
GD/ GE/
GP/ FRÇ

SUC RESET/

24 3122 3127 Ail 2S28 23 R9 1K IC 6C»79 A12Î2v6522 627929 6
Vcc30

AlO31

TB, MN6A
74LS00

PROMO
PROH 1
PROM 2gl
PR0M 3 pfî
PROH 4
PROM S

IC5D IC 3DIC9D IC 7DAil 1 15 O 1 O
O f 2 —O <W.A 12

A 13
0 2

6A 7,142 1 23f 12 13ss * 22A6>— T+% 5 v =~"fr AlO ——PROMO35
3 13 21 ?1 A3i±= 4S 206 1912 0— 4-0

O-J 5^0
o

—PROH 6A14 ^5V _V l r f 3
AÇ J-

MN6Ay-
741S00

—PROH 2 —PROM41718GC^ Aldl!̂ ^7
££ oo^z:*9D25310n

1 4 IC9C il
1610 15

D413* PROM95 7O O 72716 271674 LS 138 7 2716 2716O..? OI W9A o
00——{5)— SVMA ^3

CM £
>J-4 *-

IC6D IC 2DIC 8D15Al 1
1 2314 A8AU 2 A' 1 23O 2 2Ab— 3 7 22^ j

A4—15 4 2°19
7 6 18 Î7
9 0 !61S

3 2 «21 —A9—AS c,v —
~8 AlO ——PR0M1 —

ASA^C13A ÏS 3 5v OAO 20

Ë3$°7
MD5

a:*•»S *VMZ 5 12 190 4 0
O 5
O 6 O

A Q.18 z—PROM 3 766 1C9B » Ï2
> V)

LUK

175V D7 169 «AO—10H— 4 1500 14 n 10
D2aî Jn 10 “l3 D4^03 Ui9 D37 13O :>27162716 271674LS138 7 °w!c a <

GUC >

TEG FH
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SCHEMAS DE LA CARTE MEMOIRE 16 K STATIQUE

m



00

>
IMPAIRE

PAIRE
23 ABMA 7 A 723

A 9A9 A 6 22A 6 222
ASA 5 3 3 2121

PROH 1 PR0M2 Ai 20ËROM3PROMOA4 4 20
12vA 3S •uA 3 19S19

A 2 $A 2 18 186
D7AI07Al 17 17

2708 l62708 AOD6AO 1681S
DO 9 DSDO DS15: 15AlO 9141 BAD414 04 DI 1010 14DiAli 2 13 D313 D3 0202 1311Al2 3 12 1

H PRQHO
lolpROMt

* PROMZ

7IPROM 3

4 2
PB 5 3

Z 6 4 -12 v
*12v
-Sv

*5 v
•5v

-12 vA 6 A7
5 12vAS A 81674LSI38 15A 4 A 9 63 - 5v

% U 7 »5 vT5T13S 8 5 vAl 056 2114 12
15 *AHO
H ? AMi
13 MM2
12 1̂
11 IRAM4

9 OvA 2 OvD£11
RAMOA10 10 RAM5D7 RAM 1

Ê?ÿ (
RAM3RAM 2 RAM4 RAM 68 RAM7 10 Ov Ov

A 11 002 11
A12 12 Di ECR
R î D2 VM*13
J>2_ 6

Pf OTEC s
RAM5
RAM 6
RAM7

10 f* 2D314
9 E/L1S 04

DS74LS1387 16
D6 NMI17

00 18 D7 HdtEE AO Al-PROTEC19
IsfRAMj
U|RAM9
13 PAMlO
12 gAMn
H RAM12
10 LAM1_3
9 RAMU

74 LS1387 P d̂l?

A 2 A 320
RAMO RAM ] RAM 2 RAM 4 RAM 5 RAM ?RAM3 RAM 6AlO A 4 A521

Ail A 62 22 A7
A12 3 A 8 A 923
R2 4 24 AlO AU

25 A 12 Al 3
26 AU A 15
27 GA VflLfiD

Èl. 6
P IQTEÇ 5

5ÏÏ GC28
5F29 GD

RAM8 RAM9 RAM 10ri RAM15RAM 11 RAM 12 RAM13I RAMH e IRQGT30
A 13 GUC PKI31

^3AU
A 6 A 7A 15 2 A 8AS
A 4 3 A 9Ov *toA 3
AOVM A 5 DO

tn UiAl OC74LS 138 ^0 A 2 02
RAM10 RAM15 8 OenRAM8 ZRÀM9 «R ÂMÏ2RAMH RAM 13 RAMU ECR;' UJ

2



VIII.8BisManuel technique

SCHEMAS DE LA CARTE MODEM + K7 + MEMOIRE DYNAMIQU'E

- Version 3 sans paddles

- Version 6 avec paddles

SHT





O

>
mO nI

PMPB

Q(DQBR
C7

H C9

rii CilVM/F Hlqoy151
6*Sk 54IN ru æ,7v R5.73 08R49 ï$?kC oT’v<«iOI-F 131MN1C R 52 0,01^ 6 C12MN1C 146,65 k R55 0,01f 92 7ru MN1CR46V, |B7k

12 aIV. MN1C <5>200k 50 27,4 KR48 IV.568157. ,C 31R 53ru " _ -̂5v
C32 6,a^iP

105690<U820 k
//// 787rus*/.R47 17.7Sk

57. X
V.WCR2

IN4148 22kR65R62WCR3 1N4148<§>1N 4U8 CR459k R66R 59 17.
R 522k10k 1k 2 11 6 71N414813 CU _R64

~~T " K

R 58 2 614 5v^
4MN20K5> 1R61R 60 N

7MN2DJMN2D1,43k
IV.17. 12 -5v« 113,9k

3
IM 12D 3 5

G R67Je13 11kw77?. S 07_ 2N3819
R69 TL 084 CN-5v.J&U"* R68V7777/ î Qk

<Jù

MN 1C r T 1084 CN
MN 2 D : **

smt
MODEM*K 7 MUSIQUE *REPROM

VERSION 3 3l-10 - 80

j



0

1CR 14

^ +** C 37
IM .̂

i y

Vy* 820 K fL
i2*- tMN 6 E

3

100 K JLC 35

TVFR 76
8

kit).
H

D 100 K

P&T1-
7C17 15 K MN4D10 K OUTP{RTj}1MN40 R 77

S
11

C 26 IMA

=HI«“flA
8/*HF

'/////5t

- 5 V

MODEM + K7 + MUSIQUE + REPROMT L 0 6 4 C NM N 4 D
M N 6 E :

:
<y

V'f f fS / OA/ J 10 80

V

smt

NJ CO 4k



CD ÛO<

II



CM

>

*5v
—î— C23N) 6,8^
JMN5APA 63320 248DO 5v

R31PA 5Cl 74068,8 IK 6,8 IK 6,8 IK32 6,81 K 6781 K 6,61 K 6/8 IKï f »
ü \i
I!?
vH
>1 ?

nPA 4D2 31 6 IV. IV.IV.IV.
R'£IV. &PA3 R8 RIORt R 4L3 RU530

PA 2 HNBARisD4 29 R30V.V.PA 1D 5 » . Sv26 3
PAO06 *2K IKR 3 RS R 7 R 9 R 11 Ri 3 ]

R2 3,4 K VK 3/ K 3/4K 3,4K BAKplRtS
P/. 6.81 K

27 2
PA 707 926

O"470 2TB1
BC170 CIRQ: . I 1MN3B .SvCAI NC

CA 2 NC
4021 1 KMi RÂ7A B 3934

3 Svî RI7
Û3C27i. T S P80 OUT

PB1 NC
PB 2 NC A10 L
PB3 NC AU &
PB4 NC A12 Ç

MN4CW .SV2

i .M
Ni --

1 BD137113 820A.AO 1 « et•5v4 38 12 13- 5» 100^FMN5AAl R 20 féw6 +SV5 3712v- 5 v.S v
5 v

13 212v
- Sv

5v
Sv

Y12?
A 2 74066 36 14 3

: î A 3 MN5B 1235 15 PB S
PB 6
PB7

7 R 24
16 58 VMA

Gü£ R23R/W Y t 6 BD138Ov Ov 229 17 4 11

*2 25 IK10 0 v 0 v
6 7MN 3B '-SV18 CB1 BREAK

CB2 NC
-ECT/DO11

(u)0'
m

Gl iECR/ 1912 DI 23 851 BC170 CVMA/0213
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