/N THOMSON SEMICONDUCTEURS

EF9340. EF9341

ADVANCE INFORMATION j

MOS

SEMI-GRAPHIC CRT DISPLAY PROCESSOR (N-CHANNEL, SILICON GATE)

SEMI-GRAPHIC CRT

Two 40 pin circuits EF9340 (VIN) and EF9341 (GEN) and 16 K bits DISPLAY PROCESSOR

of standard static RAM are enough to build a complete semi-graphic
display unit :

® Simple, low cost yet flexible, asynchronous interface with micropro- CASE CB-182
cessor

® Display of 25 or 21 rows of 40 characters

® On chip {GEN) 128 alphanumeric and 128 semi graphic character

generator

Easy extension up to 2 additional sets of 96 characters each

One colour, double height, double width, negative (alphanumeric) or

two colours (semi-graphic) and blinkingareprovidedasparaliel attributes

Conceal, boxing, underlining as serial attributes

Programmable roll up, roll down, zoom, and cursor display F

50 Hz2/60 Hz operation C SUFFIX

On chip R, G, B shift registers (VIN) CERAMIC PACKAGE
Half dot frequency (3.5 MHz) clock input
Vertical synchronization input

Single +5 Volt supply

TTL/MOS compatible 1/0

P SUFFIX
PLASTIC PACKAGE

FIGURE 1 ~ TYPICAL DISPLAY UNIT

Address bus

Microprocessor
or one chip Data bus
microcomputer [
2 8
y \
10, 3
EFo3a1 ¢ 7 EF9340 |———+—»R,G,B
(GEN) (VIN) 2 .y and H sync
1Kx 16
Character RAM [ &——— V sync
Generator
ROM
o te
- - [——— CLK 3.5 MHz

43 - 45, Avenue de I'Europe 78140 VELIZY-FRANCE Tel. (1) 39.46.97.19 Telex : 240780F

799

Ref.01950



J.r..

1AS
Ju s

IVA 30178

NIA

ore6d3

30A  SSa
G !
55
=t LbE643
. N3D
T m_m_ A [c:0)a_ twH ﬂ 8

— ]

._Om._.ZOo
sng

N |
| m ;M@_mﬁ ﬂL |
..ml M ! s_<m N
a L |:m 0] yav|
RN Er it
s T =i
N ' oL [6:0) wav fe:0] wavw
AL A LA S=y M _ A
;om-ﬁ|m- Ml-
[N
wuu S
Is1

sN8 viva

$N8 SS3HAAvY

NOILVHNDIINOD WANINIW — Z JHNDIY

SN8 TJOYLNOD

Jossaoosd
oo
wios4

2/28

THOMSON SEMICONDUCTEURS

800



GENERAL OPERATION DESCRIPTION

The display unit is organized around a 16 bit internal bus
{fig.2} controlled by VIN. GEN contains a character gene-
rator and two 8 bit registers — TA and TB — which pro-
vide a buffered interface with a general purpose 8 bit bus.
The display unit receives data and commands through
these registers which perform as a mail box. VIN contains
a Timing Generator, a Display Automaton and an Access
Automaton.

TIMING GENERATOR

It divides the clock input at half the dot frequency
(3.5 MHz) by 4 to get the window frequency. This fre-
quency is divided to get the line frequency and the frame
frequency. The size of a character being programmable, it
occupies 1, 2 or 4 windows on the screen. Each window is
10 TV lines high and 8 dots wide. Timing Generator gives
control over the bus to the display automaton for 40 win-
dow periods per line and 250 {or 210} lines per frame. Ac-
cess automaton has control over the internal bus for the
remaining time.

DISPLAY AUTOMATON

During each displayable window period (> 1.1 us), the
display automaton controis two read cycles on the internal
bus.

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

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

- THOMSON SEMICONDUCTEURS
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Then window address register is incremented.

On the second cycle, address bus gives the slice num-
ber (0 — 9} to the character generator and a slice of
8 dots is read. Then Display Automaton deiivers R,
G, B signals and | {(boxing command).

A set of 128 alphanumeric characters and a set of 128
standard semi-graphic characters are provided by GEN.
Further extension is easily done using standard (1k x 8)
ROM or RAM components {fig. 8).

ACCESS AUTOMATON

When TA register and then TB register of the mail box are
written from the main bus with C/T = 1, Access Auto-
maton knows that a command is pending.

As soon as it gets control over the internal bus, it reads
the mail box and gets the command.

A command may be :

® A cursor modification

® A display mode (ON/OFF, Roll up, etc...)

® A data transfer mode {Read/Write Page Memory,
Read/Write Character Generator)

Data transfers are executed through the mail box addres-
sed with C/T = 0 and according to the current Data Trans-
fer Mode.

The busy flip-flop gives the status of the mail box. It
can be read in the MSB of the TA byte addressed with
C/T=1.




MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Volitage Vee * —0.3 to+ 7.0 Vde
{nput Voltage Vip * —-03t07V Vdc
Operating Temperature Range TA Oto+ 70 3¢
Storage Temperature Range Tstg —56 to+ 150 °c
Max Power Dissipation Ppm 0.75 w

* With respect to Vss

This device contains circuitry to protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voitage
higher than maximum rated voltages to
this high impedance circuit.

ELECTRICAL CHARACTERISTICS (VCC=5.0V £ 5%, Vgg=0, TA= 0 to 70°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Supply Vottage Vee 4,75 5.0 5.25 Vdc
Input Low Voltage ViL —-0.3 - 0.8 Vdc
Input High Voltage {except SYT and CLK) Viy 2.2 — Vee Vdc
Input Hith Voitage SYT and CLK Vin 3 — Vce Vdc
Three State and Input Leakage current {except CLK). lin - - 10 rA
CLK input current ViN=04V e — — -2 mA
Output High Voltage
toad= —150 pA R,G,B,I| Vou 24 _ B v
lload= —500 uA Other outputs
Output Low Voltage
toag= 0.4 mA R, G, B,
VoL - - 0.4 v
ligad= 1.6 mA Other outputs
Power Dissipation
VIN PO - 200 - mw
GEN 260
Input Capacitance Cin - - 10 pF
TO=1/fin
l— »
-« >
CLK ’ /
|
| DX DX
R.G,B
or |
FIGURE 3 — R, G, B and | TIMING {VIN}
CLOCK R, G,B AND | TIMING CHARACTERISTICS (Vee=50%5%, Vg5 0, TA=0—70°C, GL= 70 pF)
Characteristic Symbol Min Typ Max Unit
Clock frequency fin 34 — 3.6 MH2
R, G, B or | delay time from clock edge tDX — — 130 ns
R, G, 8 and | relative delay - 5 - ns
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Write TA, TB by MPU WE

CS -
‘ tDs IDH

D (0:7) :><

Read TA, TB by MPU

E 2/ \Q
| 1AS tAH
1
B/A a
Ccs_ |
C/T
R/W TACCT toz
‘ - > -
L
D (0:7} _<
i
VE Output :
—_ |
[033] |
| X
E,B/A ' e
' PR PR
VE | —
Reference level :  Input 08and 2.2V

Output 04and24V

FIGURE 4 — PROCESSOR BUS TIMING CHART {GEN)

PROCESSOR BUS TIMING CHARACTERISTICS
(VCce=5.0V £5%, Vgg=0, TA=0to 70° C — Cy = 100 pF on all outputs

Characteristic Symbol Min Typ Max Unit
Enable pulse duration WE 200 - - ns
Address setup time tAS 40 — — ns
Address hold time tAH 0 —_ —_ ns
Data setup time DS 140 —_ - ns
Data hold time 1DH 10 — — ns
T, Tg access time TACCT — — 200 ns
Data off time 0z 0 — — ns
VE delay time (CS=0 ;E= B/A- 1) PR — — 140 ns
5/28
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ADR (%

WINDOW ADDRESS

SLICE ADDRESS

tASM

SM

—

tAs

WM

ey

B (0:7)
tnternal data bus

A(0:7) %

DS

tAHD

MG

A —err— e
Data Out Page Memory

_ tASM . L _tAHD
tASG
-
WG ]
tACCG! | tDs tDH

Data Out Character Generator

FIGURE 6§ — INTERNAL BUS - DISPLAY READ CYCLES — TIMING CHART (R/Wi= 1}

ADR (0:9} ><

WINDOW OR SLICE ADDRESS

tASM

tDSM

tAH

1DHM

A {0:7) ;B (0:7)

wWwT

DS

v

1DH

CODE OR SLICE

N

Data out Page Memory or Character Generator

FIGURE 6 — INTERNAL BUS — FROM PAGE MEMORY OR CHARACTER GENERATOR
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ADR (0:9) ><
A

tAS tDST AtDHI
ST ﬁ\
A (0:7} ;B {0:7) ——< MAIL BOX CONTENTS >—
2

FIGURE 7 — INTERNAL BUS — FROM MAIL BOX TO PAGE MEMORY OR CHARACTER GENERATOR OR VIN

TRANSFER CYCLES m
INTERNAL BUS TIMING CHARACTERISTICS
(Vee=5.0V £5%, Vsg=0, TA=01to 70° C, CL= 100 pF on all outputs, fin= 3.5 MHz)

tACT 10z

Characteristic Symbol Min Typ Max Unit

Address setup time tASM 460 - - ns
Address hold time tAH ] — - ns
Strobe duration (display cycles) WM 300 - - ns
WG 380 - — ns

Address hold time (display cycles) (Ref. 1.5 V for SM, §G, ADR) TAHD 0 [¢] - ns
Address to strobe TASG 40 — — ns
Data setup time DS 140 - - ns
Data hold time 1DH 0 - — ns
Precharge Character Generator {in GEN) MG 60 - - ns
Access to Character Generator {in GEN) tACCG - - 240 ns
From SM or §G to 5T tpSM 400 - - ns
SM or SG hold time tDHM 0 - - ns
Write Mail Box strobe duration tWT 250 — — ns
Write setup time tAS 40 - - ns
[ From 8T to 5M or 36 1nST 350 - - ns
Access time to Mail Box {in GEN) tACT — — 200 ns
ST hold time tOHT 60 - - ns
Mail Box off time 10z 0 - 270 ns

Reference level : 0.8 V and 2 V on any input
0.4 V and 2.4 V on any output

unless otherwise specified.
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(GND) Vsg

INTERNAL A5
DATA BUS A AB
Vss
CLK
VE
c/T
B
G
R
[
S
INTERNAL) SG
CONTROL BUS ST
R/W!
TT
SYT
B7
INTERNAL B6
DATA BUS B

B85
(GND) Vsg
ADRO
INTERNAL ) ADR1
ADDRESS BUS { ApR2
ADR3
R/WI
INTERNAL hd
CONTROL SG
BUS W

s
B7

/
[ 86
\ g5
INTERNAL B4
DATA BUS B B3
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B1
{ BO
INTERNAL 5T
CONTROL —
BUS VE
PROCESSOR cs
CONTROL E
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A4
A3
A2
A1
AQ
ADRO
ADR1
ADR2
ADR3
ADR4
ADRS
ADR6
ADR7
ADRS
ADRS
TL
TEST
RES
A7
vee

A7
A6
A5
A4
A3
A2
Al
AD
DO
D1
D2
D3
D4
D5
D6
D7
c/T
R/IW
B/A
vee

INTERNAL DATA BUS A

INTERNAL ADDRESS BUS

> INTERNAL DATA BUS A

PROCESSOR DATA BUS

PROCESSOR CONTROL
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VIN SIGNAL DESCRIPTION

VIN controls several types of data transfers on the internal bus.
- From the mail box to VIN
- From the Page Memory to VIN
- From the Character Generator to VIN
- Between Mail Box and Page Memory
- Between Mait Box and Character Generator
VIN delivers R, G, B and synchronization signals to the CRT.

INTERNAL BUS INTERFACE

PIN o
NAME TYPE N FUNCTION DESCRIPTION
A(0:7) | 36, 37 tnternal VIN gets only eleven inputs out of the sixteen lines of the bidirectional
38, 39 data bus internal data bus.
40, 2
3,22
B(5:7} | 20-18
JADR(0:9) O 35-26 Internal These ten TTL compatible outputs multiptex the page memory address
address bus with the slice number — ADR(0:3) — and the selection of an external
character generator — ADR4.
R/WI o} 15 Read/Write This TTL compatible output determines whether the page memory or the
on Internal Bus{ character generator gets read or written.
A write is active low ("'0"’).
SM (o] 12 Memory This TTL compatible output, when active, selects the page memory as
strobe source (R/WI high) or destination (R/Wt low) on the internal bus.
When SM goes active {low), ADR(0:9) and R/WI are stable.
sSG (0] 13 Character This TTL conEatibIe output, when active, selects a character generator
generator as source (R/WI high) or destination (R/W| low) on the internal bus.
strobe When SG goes active {low), ADR(0:4) and R/WI are stable. SM and 5G
are never active at the same time.
ST (o] 14 Mail box This TTL compatible output, when active, selects the mail box as source
strobe (R/W1 low) or destination {(R/WI high) on the internal bus. ST may be
active (low) at the same time as SM or 5G.

9/28
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VIDEQ INTERFACE

PIN o
NAME TYPE N FUNCTION DESCRIPTION

R 0] 10 Red These three TTL/LS compatible outputs deliver the video signal. They

G 9 Green are low during the vertical and horizontal blanking intervals.

B 8 Blue

TT o 16 Vertical This TTL compatible output is active (low) for two lines each field
synchronization| period. The field period is programmable at 262 lines (60 Hz) or 312

lines (50 Hz),

TL (0] 25 Horizontal This TTL compatible output is at line frequency. It can be program-

synchronization med active low for 4 window periods (for composite signal generation)

or active high for 16 window periods (to directly drive a monitor).
| (e] 11 Boxing This TTL/LS compatible output is active high. | allows to insert R,G,B
command in an external video signal for captioning purposes, for example.

SYT | 17 Vertical This high impedance, high noise margin input is internally sampled

synchronization and memorized on the 12 th window period of each line. When the
input memorized signal goes from high to low, the line count is reset at the end
of the present line. This input allows to vertically synchronize VIN on an
external composite or AC line signal. This input should be grounded if
not used.
OTHER PINS

Vss | 4 This input has to be grounded.

CLK | 5 Clock input External TTL clock input. {(nominal value : 3.5 MHz)

VE | 6 VIN select This TTL/MOS high impedance input must be wired to the corres-
ponding GEN output. This input is active {low) each time the TB
register of the mail box is accessed by the microprocessor.

c/T | 7 Command This TTL/MOS high impedance input determines whether a command

or transfer ({C/T hi@) or data (C/T low) is accessed _by_the processor in the mail
select box. C/T is latched on the falling edge of VE and the request is memo-
rized.

RES i 23 Restart When this TTL/MOS high impedance input goes low, the TL output
goes high and remains in this state until the display mode register is
loaded.

TST i 24 Test This pin must be grounded for normal operation.

\ole S 21 Power supply +5V .

GND S 1 Power supply Ground.

THOMSON SEMICONDUCTEURS
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GEN SIGNAL DESCRIPTION

GEN takes place in the video display unit between the internal 16 bit bus controlled by VIN and a general purpose 8
bit bus controlled by a processor. GEN contains :

- A character generator with 128 alphanumeric characters and 128 semigraphic characters.
- Two 8 bit registers - TA and TB - which perform as a mail box between the two buses.

PROCESSOR INTERFACE

GEN interfaces to a processor bus on the bidirectional data bus D (0:7) usingég, B/A, C/T, E and R/W as control
signals.

PIN o
NAME TYPE N FUNCTION DESCRIPTION
D{0:7) | 1/O |32-25 Data bus The bidirectional data lines D(Q:7) allow command and data transfers
between the GEN internal mail box and the processor. Data bus output
drivers are 3-state buffers which remain in the high impedance state
except when the processor performs a display unit read operation. A
high level on a data pin is a logical "' 1",

E | 20 Enable The enable signal is a high impedance TTL/MOS compatibie input
which enables the data bus input/output buffers and clocks data to and
from the mail box. Thissignal is usually derived from the processor
clock.

%3 1 19 Chip select The CS line is a high impedance TTL/MOS compatible input which selects
the display unit, when low, to read or write the internal mail box.
R/W | 23 Read/Write This high impedance TTL/MOS compatible input determines whether the
internal mail box gets written or read. A write is active low (”0").
B/A | 22 Register TA This high impedance TTL/MOS compatible input selects either the TA
or T8 select register (B/A=0) or the TB register {B/A= 1) of the mail box.
/T 1 24 Command or This high impedance TTL/MOS compatible input defines the contents
data transfer of the mail box either asacommand (CT = 1) or as adata transfer {C/T=0).
select The C/T input of GEN and the C/T input of VIN must be wired together
for correct operations.

11/28
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VIN INTERFACE

PIN o
NAME TYPE N FUNCTION DESCRIPTION
VE o] 18 VIN select This TTL compatible output must be wired to the corresponding VIN
input. This signal goes active (low) when the TB register is accessed by
the processor.
A{0:7) | YO | 33-40 Internal These 16 bidirectional data lines allow data transfers between GEN,
B(0:7) 16-9 data bus VIN and memory.
R/WI | 6 Control These inputs must be wired to the corresponding VIN outputs.
M 7 signals
SG 8 from VIN
ST 17
ADR(0:3)] | 2-5 Slice address These four inputs must be wired to the corresponding four outputs of
VIN. When SG is active, they are stable and determine the BCD address
of a character slice in the character generator.
vee S 21 Power supply +5V
Vss S 1 Power supply Ground.

THOMSON SEMICONDUCTEURS
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MICROPROCESSOR INTERFACE

The complete display unit is accessed by the processor through 4 addresses when CS is low and E is high.

ADDRESS ADDRESSED REGISTER
c/T B/A R/W =1 RW=0 c .
Read Write omments
T
g ? TB?H T;—?I) A 16 bit data is read or written from/into the mail box
! 0 Busy (2) TA A 16 bit command is written in the mail box or the
busy flip-fiop i d (4).
1 1 _ ) TB (1) sy flip-flop is read (4)

(1) Sets the busy flip-flop and activates VE.
(2)  Busy is read MSB on the MPU bus (D7), Other bits
are don't care.

(3)  lllegal operation.
(4) A valid command should be loaded at least 64 us

after power on or RESET without testing busy to
reset it.

COMMAND — (C/T = 1)

When the mail box is written with_a command, the busy
flip-fiop is set and GEN activates VE. A Read command
request (VE low and C/T high) is memorized by the access
automaton of VIN. As soon as the access automaton takes
control over the internal bus, it reads the command in the
mail box ; this resets the busy flip-flop. 11 bits only out
of the 16 bits of the command are read :

B (5:7) give the address of the register or the operation to
perform.

A (0:7) give a parameter.

4 registers may be modified by a command :

the Cursor Register C, the Origin Register Y0, the Access
Mode Register M and the Display and Timing Mode
Register R.

COMMAND CODE
NAME OPERATION

B7|86|B5|B4|B3/B2(81|B0 |A7]|A6 |A5 A4|A3‘A2]A1]AO

X {0:8) =-—0
0|00 K (0 :4) Begin Row

Y (0:4) «—K(0:4)
00 |1 K {0:4) Load Y Y 0:4) =—K (0:4)
aj11|0 K {0:5) Load X X (0:5) «—K (0:5)
AERE [T 111 INCC c —C+1
tjo|o0 K{0:7} Load M M{0:7) -—K{0:7)
11001 K{0:7} Load R R(0:7) =—KI(0:7
11140 K{0:5) Load YO Y0 (0 :5)=—K (0:5)
111 | I [ } l Not interpreted

i 1

The first 4 commands allow cursor handling :

Initialization at the beginning of a row
Vertical movement

Horizontal movement

Incrementation

13/28
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DISPLAY AND TIMING MODE REGISTER R{0:7)

R({0:7) is an 8-bit register.

This register is loaded through a LOAD R command.
The 6 bits R{0:4) and R7 define the display modes.
The 2 bits R(5:8) define the timing modes.

Bit0: When RO = 0, the display automaton is disabled.
R, G, B and | outputs stay low.
When RO = 1, the display automaton is enabled.
When the display automaton is disabled, loading
the R register with RO = 1 may alter the page
memory contents if not done during the vertical
blanking intervals.

Bit1: When R1 = 0, the boxing attribute is disabled.
} stays high, during the display periods.
When R1 = 1, the boxing attribute is enabied.
R, G, B and | outputs are low out of the boxing
zone. | is high in the boxing zone.
The CRT and VIN are supposed to be synchronized
by a composite external video signat. | switches
the boxed windows on the screen.

Bit2: When R2 = 0, the conceal attribute is disabled.
When R2 = 1, the conceal attribute is enabled.
Bit3: When R3 = 1, the service row is displayed at the

top of the screen.
When R3 =0, it is concealed.

CURSOR REGISTERC

The cursor register C points to the page memory. It is
subdivided into two counters X and Y ;

X{0:5) points to a column. The decimal value of X comes
from 00 to 39 when columns are addressed from left to
right.

Y (0:4) points to a row. The decimal address of the service
row is 31. The other rows are addressed from 00 to 23,

When the cursor is incremented, X is incremented. When
X overflows, Y is automatically incremented as shown in
the state diagram below.

Nota : the 11 bits of X and Y are transcoded to geta 10
bit binary address in the page memory.

RO | R1 Condition | RGB
o] — - 0 Black
1 0 - — —
1 1 In boxing zone 1 -
1 1 Qutside boxing zone 0 Black
Bit4: When R4 = 1, the cursor position is displayed.
The character in the window alternates between
normal and reverse video at blinking frequency.
When blinking is disabled (R7 = 0}, it is perma-
nently reversed,
When R4 = 0, the cursor position is not displayed.
Bit5: When R6 =0, TL is active low during 4 window
periods.
When R5 = 1, TL is active high during 16 win-
dow periods.
Bit6 : When R6 =0, TT period is 262 lines (60 Hz).
When R6 = 1, TT period is 312 lines (= 60 Hz).
Bit 7 : When R7 =0, blinking is disabled.

()

When R7 = 1, blinking is enabled.

D

Overflow

—
—

Y counter X counter

STATE DIAGRAM

Y4Y3 ADR9 | ADR8 | ADR7 | ADR6 | ADR5 | ADR4 | ADR3 | ADR2 | ADR1 | ADRO
00 X5=0 Ya Y3 Y2 Y1 Yo X4 X3 X2 X1 X0
10
01 X5=1 1 1 Y2 Y1 YO Ya Y3 X2 X1 X0
1 — 1 1 X5 X4 X3 1 1 X2 X1 X0

14/28
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ORIGIN REGISTER Y0(0:5)

YO0(0:5) is a 6 bit register.
This register is loaded through a LOAD YO command.

Bit 0 to 4 : YO (0:4) give the number of the first row
displayed directly after the service row.
A circutar roll up or roll down may be commanded
by incrementing or decrementing modulo 24 the
value of Y0(0:4).

Bit5: YO(5) = 1 sets the zoom mode : the first 12 rows
are displayed in double height. If a character was
already displayed in double height, it'is now in
quadruple height. The service row is always dis-
played in single height.

YO(5) = 0 resets the zoom mode.

row # 31 | ——————Service row ——————| row #31

r~ row # 22 }‘ ‘V{ _______ rOW #22m e e e
row #23

row # 00 } » { ——————— row #23-----=
row # 01

------- row #00 - -----

Iy y

A A 4
row # 20

e S row #9-------
row #21

L]

No zoom mode Zoom mode

First displayed row = 22 First displayed row = 22

ACCESS MODE REGISTER M(0:7)

M({0:7) is an B bit register.

This register is loaded through a LOAD M command.
Subsequent data transfers are executed according to the
current access mode (see ""Data transfer”.)

ACCESS MODE REG.
ACCESS MODE SUBSEQUENT DATA TRANSFER
M7|m8 | ms [ma[m3|m2[m1|mo
0|0 |0 Write MP(C) «— T Cw—C+1
0[O0 {1 Read T «—MP(C); C=—C+1
of11}o Write without INC MP (C) =—T
o1 (1 Read without INC T =— MP (C}
110 (0 NT Write slice GC (MP{C), NT)=—T ; NT=—NT+ 1
110 |1 NT Read slice T=—GC (MP{C), NT} ; NT=—NT+1
11 Iltegal
NT . Stice number T : Mail Box C : Cursor MP : Page Memory GC : Character Generator
15/28
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DATA TRANSFERS (C/T = 0)

When the mail box is written or read with C/T = 0, the
busy flip flop is set and GEN activates VE. A data transfer
request is memorized by the access automaton of VIN, As
soon as the access automaton takes control over the inter-
nal bus, it executes the request according to the contents
of the M register.

M(0 : 3) is a modulo 10 counter referred to as NT (slice
number)

M({5:7) defines an access mode (see table 3).

WRITE

It is the most commonly used data transfer : the contents
of the mail box is written into the page memory location
addressed by the cursor. Then the cursor is incremented.

READ

The page memory location addressed by the cursor is writ-
ten into the mail box.

Then the cursor is incremented.

These two modes give sequential access to the page memo-
ry.

WRITE, READ WITHOUT INCREMENTATION

Same as above but the cursor is not incremented.

WRITE SLICE
This mode is used to load a RAM used as extended charac-
ter generator,
The execution takes two cycles :
e A read without incrementation cycle is performed on
the page memory. The character code is latched in the

extended character code register. A7, B{5:7) are latched
in VIN.

o The contents of the TA register of the mail box is
written into the character generator. The address is given
by the extended character code register and the contents
of NT, which is sent on ADR(0:3). The extension condi-
tion B7 A (B5 v B6) issent on ADR4, Then NT is incremen-
ted modulo 10.

READ SLICE

This mode is used to read a slice in any character genera-
tor.

The execution takes 2 cycles :

® The first cycle is identical to the first cycle of WRITE
SLICE.

® On the second cycle, a character 8-bit slice is written
into the mail box.

NOTA :

1. In READ or WRITE SLICE mode, the character code
address is indirectly given by the cursor. The page
memory must have been previously initialized.

2. The first data transfer following the loading of any
READ mode into the M register is triggered by a mail
box read by the microprocessor. Consequently these
first data are invalid.

3. Any access of the mail box by the internal bus resets
the busy flip flop. If the display is disabled, then the
busy flip flop remains set for a maximum of 4 window
periods, otherwise a maximum of 44 window periods.

TIMING GENERATOR AND INTERNAL
BUS CYCLES

LINES AND FRAME

The input clock is at half the dot frequency (3.5 MHz).
8 dot periods (4 clock periods) make a window period.
56 window periods make a line period (= 64 us).

TL output is at line frequency. The duration of TL is
programmable through R5 (Display and Timing Generator
Mode Register).

THOMSON SEMICONDUCTEURS

With R5 = 0, TL output is at 0" (low level) for 4 win-
dow periods (= 4.5 us).

With R5 = 1 (Monitor Mode}, TL output is at 1" (high
level) for 16 window periods (18.3 us). In this mode, TL
may directly drive the horizontal deflection circuitry.
To protect the Darlington from overloading, the TL out-
put is set to “’1” when a low level is applied on RES and
remains in this state until reception of a LOAD R com-
mand.




Tl WA T el

TF = Window Period =~ 1.1 us

Line : 56 TF =64 us

- 16 TF =
[ ; gl
TL /L | |,
T 1
(RE=1) 1| i L ,I,I I
3TF 4TF
TL f—
= // /L
{R5=10) —_— 7/ 14
R,G,B 4TF~J'A 12TF .~ I 4TF

T

262 line periods (if R6 = 0) or 312 line periods {if R6= 1}
make a frame period. The TT output is at frame period
(60 Hz/50 Hz) and is low during 2 lines. SYT input resets
the line count inside the frame : this input is triggered,
then sampled when the 12th window of each line occurs.
When the sample transits from 1 to 0, the line count will
be reset on the next TL.

TIME SHARING OF THE BUS

When the display is enabled (RO = 1), the timing genera-
tor gives control over the bus to the display automaton
from the 40th line after TT to the 290th (if R6 = 1) or
from the 32nd line to the 242nd (R6 = 0) and from the
13th to the 53rd window period of each line.

When the display is disabled (RO = 0), the access auto-
maton keeps control over the bus.

READING WINDOW CODES AND CHARACTER SLICES

During each displayable window period {=~ 1.1 us), the
display automaton controls two read cycles on the inter-
nal bus.

1 .-

Bus controlled by display

automaton : 40 TF

On the first cycle, ADR(0:9) address a window code in the
page memory.

The page memory is strobed by SM and a 16 bit window
code is read (table 1).

The, 11 bits of the attribute field A (0 : 6) and type field,
A7, B(5 :7) are latched in the display automaton.

The 9 bits of the character code field A7, B{O : 7) are
latched in CC registers of the character generator.

CC register addresses one set of character and one cha-
racter in the set.

A character is 10 slices of 8 bits each.

On the second cycle the slice number is given by ADR{0:3)
and the extension select by ADR4. The character generator
is strobed by SG and the value of the slice is read by the
display automaton on the internal A(0:7) bus.

When a delimitor is addressed by CC, its contents is read
in place of the value of the slice.
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INTERNAL BUS CYCLES

The different types of internal bus cycles are given in the table below :

CONTROL
ADDRESS BUS AD (0:9) | DATA BUS A(0:7), B(0:7) | CYCLE
R/WI M 56 sT TYPE
Read Active WINDOW ADDRESS (X, Y) | MP—= VIN, MP—= CC 1
or CURSOR {X,Y)
Read Active SLICE ADDRESS  (NT') GC or CC— VIN 2
Write Active - T—~VIN 3
Read Active Active | CURSOR (X, Y} MP—-T 4
Write Active Active | CURSOR (X, Y) T~ MP 5
Read Active Active | SLICE ADDRESS {NT) GC—-T 6
Write Active Active | SLICE ADDRESS (NT) T—+GC 7
MP : Page Memory T : Mail Box GC : Character Generator CC : Character Code Register
1,2 1 Used by display automaton
3 : Load command in access automaton
4 . Read MP
5 : Write MP Controlled by
6 . Read Slice access automaton
7 1 Write Slice
NOTA : In cycle types 6 and 7, stice address is at ADR{0:3}). ADR4

In cycle type 2, slice address is at ADR(0:3).

ADR4 gives the extension condition B7 a (B5 v B6) which -

has been latched on the previous type 1 cycle.
ADR(5:9) are not used.
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gives the extension condition B7 a (B5 v B6) which has
been latched on the previous type 1 cycle (with cursor
address).

In cycle types 4 to 7, two strobes are simultaneously active.
When a memory is read, T is written and reciprocally.




CHARACTER ATTRIBUTES

SERIAL ATTRIBUTES, PARALLEL ATTRIBUTES

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

- a pattern held in the character generators and addressed
by the CC field of the window code.

- the actual value of the attributes.

The attributes are :

C, {3 bits) and C, (3 bits) : 2 colours
Blinking {1)

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

Boxing (1)

Conceal (1)

Underlining (1)

In any column O window, their implicit value is Co = black,
not boxed, not concealed, not undertined. The window co-
de defines the type of the character to be displayed in
this window and the value of its parallel attributes (see
table 1). The value of the remaining attributes is serially
defined by scanning the windows from left to right (co-
lumn 0 to 39) then up to down. Therefore, any other
type of character gives the values of Co for a subsequent
string of alphanumerics. Besides, a delimitor gives the
value of the boxing, concea! and underlining attributes
for the following windows. A boxing zone is a string of
windows belonging to the same row, in which the boxing
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 height or double width, four times for double
size).

- No double 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 a given row.

- But couple of rows bearing double height character
shouid not be interleaved :

More precisely, this attribute defines a H parity for each
row :

® service row is H even

® any row is H even if the preceding 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 parity for the
windows as double height for the rows.

Ho H

legal

S

S

DISPLAY OF NON DELIMITOR TYPES OF CHARACTERS

The display automaton interprets the attributes in the fol-

lowing order :

Underlining

® type « :slice 9 is set in the pattern.

Blinking

® blinking : the pattern is periodically (0.5 Hz) reset. If
the video is reversed {a type only), the phase of the

blinking clock is complemented. In “cursor” position,
the reset does not occur,
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Reverse video — Cursor position

® reverse video : (& only). The pattern is complemented.

® cursor position : (any type). The pattern is periodically
complemented. If blinking is disabled {R7 = 0), the
pattern is permanently complemented.

Double height, double width (a only)

® double width : each bit of the pattern is horizontally
doubled so as to get a 10 x 16 double pattern. If the
window is W even, only the left pattern is kept. The
right pattern is kept if the window is W odd.




® double height : the slices of the pattern are repeated so
as to get a 20 x 8 double pattern. If the row is H even,
the upper pattern is kept, otherwise lower pattern is

kept. Cursor
i -—
The double pattern is obtained by :

— tripling slice 0 A :

— doubling slice 1 to0 8 '

- keeping slice 9 [ ] }

|

Double height and double width may be combined to }
get a double size, g !

x i

Colors I i
hd |

Each bit of the final 10 x 8 pattern corresponds to a pixel. }
The color of the pixelis C, if the bit value is 0. Otherwise, :
itisC, . !
|

Y I

Boxing, conceal

. . . - Non reverse Reverse
If the conceal is enabled (R2 = 1), and if the window is in
a conceal zone, then the colors in the window are reset to
black.

If the boxing is enabled (R1 = 1), and if the window is
out of a boxing zone, the color resets to black in the win-
dow and { output is low. The window is “transparent”.

Non Reverse and reverse character display with blinking
or in cursor position.

DISPLAY OF DELIMITORS

In the 10 x 8 implicit pattern associated with a delimitor, boxing : if the boxing is enabled (R5 = 1), and if the
all the bits have the same value : 1. delimitor defines a boxing zone border, half of the window
is transparent. Out of boxing zone, a delimitor is comple-
. . L tely transparent.
"eursor” position : the pattern is periodically reset.
. Remark : the value of the lining and the conceal bits gi-
colors : same as any other type : a delimitor is displayed as ven by a delimitor is ignored in the window associated
a space in color C, . with this delimitor.

CHARACTER GENERATORS

GEN contains a CC register ; a standard 128 character A latch CCE is loaded by the character code with SM.
a, set and a standard 128 semi graphic 7 set.

A quad 2 to 1 muitiplexer transcodes 11 bits of logi-
Further extension of these character sets is easily done by cal address. — 96 character codes CCE (0 : 6) by 10 slice
adding 1 K x 8 standard ROM or RAM components (fig 8). address codes ADR({0:3) ~ to 10 bits of physical address.

Logical Address

ADR3-0 CCE6 CCE5 CCE4 CCE3 CCE2 CCE1 CCEO ADR2  ADR1 | ADRO

ADR3=1 0 0 CCE4 CCE3 CCE2 CCE1 CCEO CCES CCE5 | ADRO

The external character generator is selected by ADR4 high and SG low. Itis read or written whether R/WI is high or low.
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External
Character Code
Latch

—~

Y 7
B (0:6)

B (0:7

A (0:7)

77174
B (5:6) 2 ADR (1:2)
LE
2 i 2
ADR3
C
¢ B (0:4
£ (0:4) P ADRO
5 } 1
R R/WI
W =
RAM
1Kx8 ADR4
External cs
Character Generator SG

v 8

FIGURE 8 — ADDING AN EXTERNAL CHARACTER GENERATOR
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TABLE 1 — CHARACTER CODES

WINDOW CODE IN PAGE MEMORY COMMENTS
Type and character code field Attribute field implicite Ad - hoc Serial
Type " " Remark
B7|B6 |B5 [B4|B3/B2|B1|B0|A7 | A6 (A5 [A4 [A3{a2(A1 |a0 Attiibute Attribute
Oy X X XX |x|x|x|o|[NlLin{s|s (G |r |- 128 Underlined,
° in GEN
Tjofo[—j—[s]i[m[o}Be|Go|Ra|—|81]G; IR, DEL
110 (1 EXTENSION
TIVIOIX X XXX | O|NIL[HIS|B |G |R; | a, (96) Cq
(1 1
oo | x|xIx|x|x|x|1]8g|Ge|Ro!s |B;|GyIR; | ¥s 64} Normal size, in GEN
In
O 1 [ XXX | XXX |1]Bo|Go|Ro|S|By|G1|Rs [ vy 6a) positive
11010 || || —|—=] " | —j | — = | =] — | — |ILLEGAL
110 1
TLT 1O XIXIX| XX | 1]89|GolRo|S |By|G([R; | 7, to8) Normat size EXTENSION
1)1 1
Nota : Extension for & 1 and Y 1 may be mapped in only one 1 K x 8 RAM or ROM.,
GLOSSARY :
] ¢ Alphanumeric Co (Rg, Gg, By} : Background colour
Y : Semi-graphic C; (Ry. Gy, By) : Foreground colour
YS : Separated semi-graphic H : Double height
YM :  Mosaic semi-graphic L Double width
DEL : Delimitor N Reverse video (negative}
m :  Blanking S Stable (non blinking)
i 1 Boxing X Character code
s : Underlining - Don’t care
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
0 0 0 4
r—-—=-——=-——-—-" 1 1
1 | g A 1
2 | 2 2
3 | 3 3
4 4 4 A
oo . ; .
6 | 6 6
7
7 | 7 B
8 i 8 B Bs 8
N NNNERN | .
TM : Mosaic ‘YS : Separated
T — Te— ———
& : ALPHANUMERIC Y : SEMI-GRAPHIC
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TABLE 2 —~ COMMAND CODE

COMMAND CODE
NAME OPERATION

B7(B6|B5|B4|B3{B2!B1|30 |A7|A6 |A5|A4 |A3]A2'A1 IAO

X {0:8) =——0
o|o|o0 K (0 :4} Begin Row

Y1{0:4) «— K (0:4)
010 |1 K({0:4) Load Y Y (0:4) =+—K (0:4)
al1jo0 K (0:5) Load X X{(0:8) =——K(0:5)
of1 ] I T 11 INCC c -~ C+1
t(o|o K{(0:7) Load M M{Q:7) =-—KI(0:7)
1101 K{0:7) Load R R(0:7) =—K{0:7)
L] | K {0 :5B) Load YO Y0 {0 :5)=—K (0:5)

1 7 -

1 I J 1 l ! i ! Not mtérpreted

TABLE 3 — ACCESS MODE REGISTER

ACCESS MODE REG.
ACCESS MODE SUBSEQUENT DATA TRANSFER

M7|M6|M5|M4 (M3| M2 (M1 (M0

0[O0 0 Write MP(C}) =— T, Cw—C+1

0|0 |1 Read T +—MPI(C); C=—C+1

0|10 Write without INC MP (C) =— T

o1 |t Read without INC T = MP {C}

LR NT Write slice GC (MP(C}, NT)=—T ; NT=—NT+1

110 |1 NT Read slice T—GC (MP{C), NT} ; NT=-—NT+ 1

it llegal
NT : Slice number T :Mait Box C : Cursor MP : Page Memory‘ GC : Character Generator
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REGISTERS

DISPLAY AND TIMING MODE REGISTER R CURSOR REGISTER C
[r]els]efaf2]r]0] Lefsfzfr]o] [s]afefe]r]0]
L Display
Boxing enable
———— Conceal enable

-———————— Service row enable
t—————— Display cursor enable

Row address (modulo 24)  Column address {(modulo 40}

»  Monitor mode (TL)
» 50 Hz/ 60 Hz (TT)
— ~—- -———» Blinking enable

ORIGIN REGISTER Y0 ACCESS MODE REGISTER M
[s]ee]2] ]0] L7]efsfefe]2]1]o]
g
Zoom mode  First displayed row number Access mode Slice number NT
{after service row) {modulo 10)
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ALPHANUMERIC CHARACTER SET

B7

B6

BE

B4

%ﬁ%

BO

B1

B2

B3

= output high {GEN}

NOTA : Black dot
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MOSAIC Semi-graphic SEPARATED Semi-graphic

87 [} 0 0 0 0 0 0 [}
B6 1 1 1 1 0 0 0 0
85 0 ] 1 1 [} 0 1 1
84 0 1 0 1 0 1 0 1
B3 B2 B1 | BO
i
1 0 0 0
"

WRERE

Registered patent ANTIOPE PTT/TDF
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This is advance information and specifications are subject to change without notice.
Please inquire with our sales offices about the availability of the different packages.

28/28

THOMSON SEMICONDUCTEURS

826



