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LPHANUMERIC CHARACTER SET
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The display unit is organized around a um.c: internal bus
(fig.2) controlled by VIN. GEN tontsins a character genc-
retor and two 8 bit registers — TA and TB — which pro-
vide a buffe.ed interface with a gerteral puriose 8 bit bus.
The dispiay unit receives data and commands through
these registers which perform as a mai! box. VIN contains
a Timing Generator, a Disolay Automaton and an Accoss
Automaton.

TIMING GENERATOR

It divides the clock input at half the dot frequency
(3.5 MHz) by 4 to get the winraw frezusney. This fre.
quency is divided ta get the line frequency and the frame
frequency. The size of acharacter being programmable, it
occunies 1. 2 or 4 windowss on the screen. Each windo
10 TV lines high and 8 dots wide. Timirg Generator gives
control over the bus to the dispiay automaton for 40 win-
dow periods per line and 250 {or 210) lines per frame. Ac-
cess autornaton has controi over the internal bus ‘or the
remaining time. -

DISPLAY AUTOMATON

During 2ach displayable window period (= 1.1 us), the
display autornaton controls two read cycles on the internal
bus.

On the first cycle, 3 window code (16 bits) is read from
the page memory (table 1). Attribute field (7 bits) and
character type ficld (4 bits) are latched in VIR

Character code fieid (9 bits) is latched in CC registers.

Then window addrass reg'ster s ingrom enzed.
On the seccnd cycle, adcrass Bus give
ter (0 — 9) to the ciraracter gen

8 dots is read. Then D.eo'3y Autamiisn Jele-:

G. 3 signals and | (doxing cormand).
A set of 123 aidnanumaris charccters 2o

standacd semicarann.e o atizines grm pemy;

Further evtension is ezsi'y 2. using standard
ROM or RAM comporents :¢. 8:.
ACCESS AUTGYATON

written’ from tne ma:n Lus aith C
mMaton kncws that a commard is fencag.

3 SCOT 35 it gols contro! gaer The intarna bus, it ot
the mail bex and gots the commandg.
A coramanc may-be, :

® A cursor modificgtine

A a:splay made (ON CFF, Pull up, eve...}

® A'data trarsfer mode (Read. \Wrive Faza Memery,
Fead. Virite Character Gerarator)

Data wransfars are executed through the mai box gd
sed with C/T = 0 and accorg.rg 10 the currert Daiz Tra
fer hlode. )

The busy fiio-fiop gives the stztus cf *re msit bex
€an be read in the MS3 of the TA byte accresied v.
CiT=1.
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| EF9340 e EF9341 A | f E7Glii w 1F0
| . ' ’ e T/ :
i i . . Write TA, TB by MPU = WE .
! |
) . 3 S er
. ' ! m
TABLE 2 — COMMAND CODE ; oT .
i _ . . - B8/A [
| : . 4 R/W i |
: cs S ¢ oM . °
| 8 —— .
| COMMAND CODE i N :
T - NAME OPERATION
B7:85.85;84/83,82B1/30 |A7|A6|AS >u_>u_>n_>‘_>o : . ' D (0:7)
v D . €
.. . s X (0:5) =—0 -
efojo K 0:4) Begin Row . | |
Y (0:4) =— K (0:4) : )« A
ajo i K (0 :4) Load ¥ Y (0:4) =K (0:4) . Read TA, T8 by MPU
oi1ioi etk K (0:5F Load X - X(0:5) =—K (0:5) . ’
0it1 i1 ] ! [ INCC c -——Ce1 . . \
1j0!0 S KN, Load M MQ:7) =——K(0:7) E AS |
1101 . K©:7  LoadR R(0:7) =K (0:7) . - * : vll._k ;
< ' ! t !
11110 K {0 : 6) Load YO Y0 (0 : Si=—K (0 : 5] . B/A L > - ,
o . CSs i i ! :
i1 ~ ~ M m m Notinterpreted . K : T . b : .
’ : : . : : RV R ACCT | : 152 N
e i X . 3 - . . : - d ! . .
. : . : : . i ; "D (0:7) _ :
8 5 . o 1 .
- . o s A : e VE Output .
i TABLE3 — ACCESS MODE REGISTER . g , " ¢s ‘ :
. , P ) ) Ty . ; :
E, B/A
. i PR
. 2 = > .
ACCESS MODE REG. g SR g% VE 5 )
3 ACCESS MODE SUBSEQUENT DATA TRANSFER . » . , \_.
MO v !
I
" Weite MP(C) = T: C=—C+1 )
- Reference level :  Inpit 0.8and 2.2V
-— MP H *—Ce1
4 i L) ik Output  04and 2.4V
i i Write without INC MP (C) =—— T :
| I Read without INC T =—— MP(C) o0 ) FIGURE 4 — PROCESSOR BUS TIMING CHART (GEN)
i | Write slice : . GC {MPIC), NT)=—T : NT=—NT+1
1181 _ m NT Reac sice T=—GC (MP(C), NT) ; NT=—NT+ 1 e PROCESSOR BUS TIMING CHARACTERISTICS
i ) - 5%, Vgg- B 70° C = Cy = 100 pF 01 3l nutiuts
G Teadt . . X : (VCC- 50V £5% Vg5-0.T4-0tc 70 Cr= 109 pF onall gutputs
) . r-actarish ] Sumbual X T 1w !
NT : Siice number T :Mail Box C:Cumar MP : Page Memory ! . GC : Character Generator . " - Sanacuirisne “ M = ! .\... - I.i T
. . & I N [N ‘oo duration s | s - i i
5 . . ’ 1w A Audrnss setup trme ; 85 =7 i . — ! .
= ' ’ Adcress ho'd tme ! - b} . —_ i - 1 "8
¥ e 20T 1me is3 ) { —_ ; —_ <
-. ncl _U ~— * - ~V - ok g
- . T . . . TA TG ccoss ime ACTT - S = . B H =5
Dty o't tme _‘ s ) - L) ! ~
. ' . VE aetay vme (S0 :E=BA=1) } PR . - o “ 143 H
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== 77474 3 ADR (0:20 X |
[ 2 - %
External . B (5:6) A< ADR (1:2) | tAS
Character Code LE — — >4 — o
Lazch 2 _ h , 2 SM. SG !
ADR3 N .
| _.l' . |
| ¢ ) VIN -
| E 8 (0:4) A\ a4 i ADRO = A . .
5 Y i . 1 :
i EF9340 i _ As ST
R/WI g
i i - —
A R/W
m B (0:6) e \ ' o
F ] 1Kx8 ADR4 ~
f Exzernal cs . .
Character Generator ___ sG ;
| : X ) s SG _
”, B (0:7) : ,. _
LA SIS A {0:7) ; B (0:7) ; MAIL BOX CONTENTS
4 . .
) ; 48 '
A7) 8 . .
it i | FIGURE 7 — INTERNAL BUS — FROM MAIL BOX TO PAGE MSMORY OR CHARACTER GENERATOR OR VIN
1
e TRANSFER CYCLES
FIGURE 8 — ADDING AN EXTERNAL CHARACTER GENERATOR : | . )
) 3 ' INTERNAL BUS TIMING CHARACTERISTICS
. ! {Vce=5.0V = 5%,Vgg=0,Ta=0to 70° C, C_= 100 oF on all outputs. fin= 3.5 MHz)
1
. ; g _ ) Charicteristic Symtal — Typ . ~tax _ Ur .2
, . . m TASM | - = ! s
i L gL Acd-ee held te 5 ! - | - | L
r ~ Strobe durat.c~ (@isplay cycles! | s ! - i - m i
5 S = ! - V- H
o . . i #1 r2ss hotd Te tisp 3y cvzies) (Ref 1 5V for 54,85, ADA 1 2 i g - {
) i AGS-es5: 10 51000 s CASS | i = = SRS
- g Cataserep time 03 i3 | S - | ~
- . ) . Data hotd 1me Eelt) | o} | - ! - 5
b 2 i Precharce Character Generator tin GEN) 69 m - i - H r-
H Access 1o Chara:ter Generaicr in GENI - ! - 1o2es i L
. ” : ) : From S1Y 01 SG 10 §1 i R - i - s
- S ' S*ior 85 no'd nime i I 0 - ' - s
2 : e Wraie 2L <trabe ¢uration S R - . = s
.,- . Write setup ume 49 A_ - [} - 3
. 320 - ! - 2
] 3
- : o Il Box tin GEN) - - P200 : i
. R ST hod t.me 6J - “ - " .:.
) R . Mail Eox oif tim2 < - R M -
Reterdnce level : 0.8 V and 2 V on any input e e e
s G.4 V and 2.4 Von any ouiput
| S L]
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CHARACTER ATTRIBUTES

SERIAL ATTRIBUTES, PARALLEL ATTRIBUTES

The shape tc be displayed in a window is defined by :

- @ pattern held in the character generators and addressed

Dy the CC fieid ot the window code.
- the actua' va'ue of the attributes.

The atuributes dre ©
C; 3 bits) and C, (3 bits) : 2 colours

e
® Blinkng (1)

® Double height (1) , Double width (1)
® Reverse video {1)

® Cox:ing (1) o

® Conceal {1}

°

Undertining (1}

In any column 0 window, their implicit value is Co = black,
not boxed, notconcealed, not underlined. The window co-
de defines the type of the character to be displayed in
this window and the value of its parallel attributes (sce
table 1). The value of the remaining attributes is ser
‘detined by scanning the windows from left to right (co-
lumn O to 39) then up to down. Thercfore, any other
type of character gives the valyes of Co for a subseguent
string of alphanumerics. »wﬁ_amm. a delimitor gives the
value of the boxing, ‘conceal and undertining attributes
for the following windows. A boxing zone is a string of
windows be'onging to the same.row, in which 9n uox_:m
attribute value is 1.

DOUBLE HEIGHT, DOUBLE WIDTH .

- A correct operation assumes that the same window co-~

de had been repeated in the page memory (twice for
double he:ght or double width, four times for double
size).

- No dcubie height windows are supposed to be held in'

service row,
- No double width character should begin in column 39.

- Single sized, double width, double height and double
sized characters may be mixed On 3 given row.

- But coun'e of rows bearing double height character
should not be jnierieaved : .

Mere precisely, this attribute defines a H parit} for each
oW :

® service row is H even

L] m:<. row is H even if the ua,nuam:n row does not hold
any double height window. -

® any row has an H parity reverse to the preceding row
if the latter holds at least one double height window.

In the same way, double width define a W um:n< .on :5
s::aosa as double height for :ﬁ rows.
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The display automaton .32033 the attributes in the fol-

fowing order :

Uncerlining

® type .u.“m:On G is set in the pattern,

Blinking .

® blirking : the pattern is periodically (0.5 Hz) reset. }f
the viceo is reversed ‘a type only}, the u_._us of the

Siinking cock is compiemented. In “cursor” position,
the reset does NOT OCQUr.

mnﬁan video — Cursor position
@ reverse video : (x oniy). The pattern is comp!emented.

® cursor pos:tion : ..m:< type). The pattern is periodically
complemented. If blinking is disabled (R7 = 9 the
pattern is permanently compiemented.

Double height, double width (a only) .

® double width : each bit of the pattern is horizontally
doubled so as 0 get 3 10 x 16 doubie pattern. if the
window is W even, only the left pattern is kept. The
right'pattern is kept if the window is W odd.
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VIN SIGNAL DESCRIPTION

VIN contro's severa!l types of data transfers on the internal Sus.
- From the mai' box to VIN

iie Character Generator to VIN

Box and Page Memory

- Betwern Mail 2ox and Character Generator

ers R, G, B and synchronizadion signa's to the CRT.

- From

INTERNAL BUS INTERFACE

fIN a .
NAME | [oe N FUNCTION DESCAIPTION .
A(0:7) | 36, 37 Internai VIN gets oniy eieven inputs out of the sixigen lines of the bidireciicna
38,39 data bus internal data bus.
40,2 | ‘.
3.22 : T :
B(5:7) ! 20-18
ADR(0:9) O 35-26 Internal These ten TTL compatibie oulputs o ‘uitipiex the ozz2 meTory saliess
. address bus with the siice number — ADRI0:3) — and the scixion ¢f an exizengi
charactar qenerator — ADR4.
. R/Wi (0] 15 Read/Write This TTL compatible output determines whather the page memory or the
on Internal Bus| character gererator gots read or written. * .
A write is active low (70").
s o 12 Memory This TTL ncJuN: e cutout, when act
strobe source (R/\ikigh) or amw::c?w: .n
Vihen Sii goes active fig
SG Q 13 Eharacter This TTL compatible output,
generator 2s source {R:\Wi high) or destinztion (R ..:us. ca th
* strobe Wren SG gens active (low), ADR0:4) and R
3 are never active 3t the szme time.
ST 0 14 Mail box This .3.—. compatibic ouzp ten actlize, so'ects
strobe (R/W! low) or destnation I high) on the interna! bus. ST may on
: sctive (low) at the same time 23 Sl or SG.
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