GRAPHIC

PROCESSORS

DATABOOK

T EDITION

A ICREOEREEIRONIES

' ' SGS-THOMSON



GRAPHIC
PROCESSORS

DATABOOK

15t EDITION

MARCH 1989







TABLE OF CONTENTS

INTRODUCTION Page 4
GENERAL INDEX 5
PRODUCT GUIDE 7

ALPHANUMERICAL and SEMI-GRAPHIC
CRT CONTROLLERS 11

GRAPHICS CONTROLLERS 105

COLOR PALETTE 213




INTRODUCTION

The SGS-THOMSON Graphics data book contains comprehensive data on three
groups of graphics products: alphanumeric/semigraphics processors, full graphics
processors and colour palettes. The optimised price/performance characteristics of
the proven HMOS 2 technology, coupled with SGS-THOMSON’s six years of suc-
cessful participation in the graphics market, makes these products particularly sui-
table for low- to mid-range applications such as video games, home computers and
CAD workstations.

The alphanumeric/semigraphic range is based around the highly successful EF9345
architecture. For applications requiring flexible character display with simple gra-
phics support, these devices provide a low-cost, single-chip solution that includes
a built-in character generator and attribute controller.

For applications requiring direct pixel addressing, with screen resolutions from
256 x 256 up to 2048 x 2048, SGS-THOMSON offers several products based on the
established EF9367 and the TS68483 advanced graphics processor. With integral
drawing processors and character generators, these products combine high perfor-
mance with cost-effectiveness.

Colour palette devices are now widely used to increase the number of displayable
colours and to provide a direct interface with monitors. SGS-THOMSON is establi-
shed in the low-end market with a number of devices that allow 16 of 4096 colours
to be selected.
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SELECTION GUIDE

ALPHANUMERIC and SEMI-GRAPHIC CRT CONTROLLERS

Part Number Description Format Package Page
EF9345 Single Chip Color CRT Controller 25/21 Rows DIP40 13
On-Chip Attributes Controller of 40 or 80 PLCC44
On-Chip Character Generator Characters
R,G,B,| Video Shift Registers
Page Memory up to 16K x 8 Bits
TS9347 Single Chip Color or B/W 25/21 Rows DIP40 63
CRT Controller of 40 or 80 PLCC44
On-Chip Attributes Controller Characters
On-Chip Character Generator
R,G,B,l Video Shift Registers
Analog Output: 8 Grey Levels
Page Memory up to 32K x 8 Bits
GRAPHICS CONTROLLERS
Part Number Description Format Package Page
EF9365 Graphics Coprocessor 512(256) x 512 DIP40 107
EF9366 DRAMs Interface Pixels
On-Chip ASCII Character Generator 50 Hz
High-Speed Vector Drawing
EF9367 Graphics Coprocessor 512x 1024 DIP40 137
DRAMs Interface Pixels
On-Chip ASCII Character Generator 50 Hz, 60 Hz
High-Speed Vector Drawing
TS68483 Alphanumeric and Graphic Drawing Capabilities | 2048 x 2048 DIP64 171
Upto 256 Colors 8-Bit Pixels
Four Video Shift Registers
For Video rate Less than 18 Md/s
Command Set: Vector, Arc, Circle
Area Filling, Character
COLOR PALETTE
Part Number Description Format Package Page
EF9369 4-Bit DACs with Gamma Law Correction 16 Colors DIP28 215
Marking Bit Among 4096 PLCC28
Upto 30 Mdots/s
TS9370 4-Bit DACs 16 Colors DIP28 231
Marking Bit Among 4096 PLCC28
Upto 45 Mdots/s
r SGS-THOMSON
Y/ WicrozLECTRONICS
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EF9345

HMOS2 SINGLE CHIP SEMI-GRAPHIC

DISPLAY PROCESSOR

» SINGLE CHIP LOW-COST COLOR CRT CON-
TROLLER

» TV STANDARD COMPATIBLE (50 Hz or 60 Hz)

= 2 SCREEN FORMATS :

» 25 (or 21) ROWS OF 40 CHARACTERS

» 25 (or 21) ROWS OF 80 CHARACTERS

a ON-CHIP 128 ALPHANUMERIC AND 128 SE-
MI-GRAPHIC CHARACTER GENERATOR
THREE STANDARD OPTIONS AVAILABLE
FOR ALPHANUMERIC SETS

» EASY EXTENSION OF USER DEFINED AL-
PHANUMERIC OR SEMI-GRAPHIC SETS
(> 1 K characters)

u 40 CHARACTERS/ROW ATTRIBUTES :
foreground and background color, double height,
double width, blinking, reverse, underlining,
conceal, insert, accentuation of lower case cha-
racters

= 80 CHARACTERS/ROW ATTRIBUTES:
Underlining, blinking, reverse, color select

» PROGRAMMABLE ROLL-UP, ROLL DOWN,
AND CURSOR DISPLAY

= ON-CHIP R, G, B, | VIDEO SHIFT REGISTERS

s EASY SYNCHRONIZATION WITH EXTERNAL
VIDEO SOURCE : ON-CHIP PHASE COMPA-
RATOR

= ADDRESS/DATA MULTIPLEXED BUS DI-
RECTLY COMPATIBLE WITH STANDARD
MICROCOMPUTERS SUCH AS 6801, 6301,
8048, 8051

= ADDRESSING SPACE : 16 Kx 8 OF GENERAL
PURPOSE PRIVATE MEMORY

= EASY USE OF ANY LOW COST MEMORY
COMPONENTS : ROM, SRAM, DRAM

= UPWARD COMPATIBLE WITH EF9340/41
CHIP SET

December 1988

P
DIP40
(Plastic Package)

FN
PLCC44
(Plastic Chip Carrier)

(Ordering information at the end of the datasheet)

DESCRIPTION

The EF9345, new advanced color CRT controller,
in conjunction with an additional standard memory
package allows full implementation of the complete
display control unit of a color or monochrome low-
cost terminal, thus significantly reducing IC cost and
PCB space.

1/50
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EF9345

TYPICAL APPLICATION

Low cost personal terminal
2K x8 to 16K x8
memory
A
| J
EF9345
v
MODEM MCU
EFG7515 EF6801
EFB7513 156301
EF7910
E88 EF9345-03
PIN CONNECTION
DIP40 PLCC44
Vss 1 40 [J ADMO
OE ]2 39 3 ADMI1
WE 3 38 [1 ADM2
ASM 4 37 [ ADM3
HVS/HS (] 5 36 [1 ADM4 2 ccaeo
pcivs CJ6 35 [ ADMS $hpps8933823
87 34 [0 ADM6 SRR egRTEY
G 8 33 [J ADM7 revsd 7 @) D aoma
R 9 32 [J AMS8 gwws
ADME
| 10 31 (3 Am9 [ aom7
HP n 30 (O AM10 B ame
CLK 12 29 [ AMI1 gmg
SYNC IN 13 28 [ AM12 Amio
(ami
AS 14 27 [ AM13 2
DS 15 26 1 CS Dami3
RIW 16 25 (3 AD7? hes
ADO 17 24 [ AD6
AD1 18 23 [ ADS
AD? 9 22 1 AD4
vee 20 21 [ AD3
E88 EF9345-01 E88 EF9345-02
20 (37 SGS-THOMSON
Y/ wicRoELECTRONIGS
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EF9345

BLOCK DIAGRAM

+5V

ROW BUFFER
120x8

r's
AOM ATTRIBUTE
LOGIC
MAT
| PAT
|
|
! aairt=t=tullt [
| |
| I ‘ HP
|
| [ t ] HVS/HS
)
| | |
| { PC/VS
" TRANSCODER | |
|
| I TIMING SYNC.IN
ADDRESS UNIT ERATOR
L {roomess o =] o] cenearon
LT
6 8
AM(8:13) ADM(0:7) ASM OE WE CLK
E88 EF9345-04
Ly7 SGS-THOMSON 3/50
Y/ wicRoELECTRONICS
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EF9345

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee* Supply Voltage -03t07.0 \Y
Vin* Input Voltage -03t07.0 \

Ta Operating Temperature Range 0to+70 °C
Tstg Storage Temperature 55 to + 150 °C
Ppom Max Power Dissipation 0.75 w

* With respect to Vss.

Stresses above those hereby listed may cause permanent damage to the device. The ratings are stress ones only and functional opera-
tion of the device at these or any conditions beyond those indicated in the operational sections of this specification is not implied. Expo-
sure to maximum rating conditions for extended periods may affect reliability. Standard MOS circuits handling procedure should be used
to avoid possible damage to the device.

ELECTRICAL CHARACTERISTICS (V¢ =5.0V£5%, Vgs =0, Ta =0to 70 °C)

Symbol Parameter Min. Typ. Max. Unit
Vee Supply Voltage 4.75 5 5.25 Vv
ViL Input Low Voltage -03 - 0.8 \
ViH Input High Voltage CLK 22 - Vce Vv

Other Inputs 2 - Vee -
lin Input Leakage Current - - 10 uHA
VoH Output High Voltage (lioadg =— 500 pA) 24 - - \Y
VoL Output Low Voltage lipag =4 mA ; AD (0:7), ADM (0:7), AM (8:13)| 0.4 - \%
lioad =1 MA ; Other Outputs| 0.4 -
Po Power Dissipation - 250 - mwW
Cin Input Capacitance - - 15 pF
Itsi Three State (off state) Input Current - - 10 HA
4,
& b7 3TN
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EF9345

MEMORY INTERFACE

Voe =5.0V 5%, Tp =0°to + 70 °C.
Clock : fi, = 12 MHz ; Duty Cycle 40 to 60 % ; t,, t; < 5 ns
Reference Levels : V =0.8VandVy =2V, Vg =0.4Vand Voy =24 V.

Symbol | dent. Parameter Min. | Typ. | Max. | Unit
Number
tELEL 1 Memory Cycle Time - 500 - ns
tp 2 Output Delay Time from CLK Rising Edge (ASM, OE, WE)| - - 60 ns
teHEL 3 ASM High Pulse Width 120 - - ns
teLov 4 Memory Access Time from ASM Low - - 290 ns
toa 5 Output Delay Time from CLK Rising Edge - - 80 ns
(ADM (0:7), AM (8:13))
tAVEL 6 Address Setup Time to ASM 30 - - ns
tELAX 7 Address Hold Time from ASM 55 - - ns
tcLaz 8 Address Off Time - - 80 ns
tGHDX 9 Memory Hold Time 10 - - ns
toz 10 Data Off Time from OE - - 60 ns
taLov 11 Memory OE Access Time - - 150 ns
tavwL 12 Data Setup Time (write cycle) 30 - - ns
twHax 13 Data Hold Time (write cycle) 30 - - ns
twwe | 14 | WE Pulse Width 110 - - ns
TEST LOAD
VoD
AL AD (0:7), AM (8:13)| Other
oo Symbol "™ "\om (0:7) | Outputs
C 100 pF 50 pF
MMD7000 RL 1 KQ 33 KQ
oreaut R 47 KQ 47 KQ
E88 EF9345-05
K77 S5 THomsoN




EF9345

MEMORY INTERFACE TIMING DIAGRAM

T ®
- ) _
ek Jﬁdku—umgu}rummm
2
-~ I N O N
ASM
@O r® © 0| |OTO
ADM(0:7) ——< READ ADDRESS OIN WRITE ADDRESS DouTt x
AM(8.13)
2
ol Lon i
ot s
WE
E88 EF9345-06
MICROPROCESSOR INTERFACE
EF9345 is motel compatible. It automatically selects -
the processor type by using AS input to latch to state EF9345 6801 INTEL Family
of the DS input. Timing 1 Timing 2
No external logic is needed to adapt bus control si- AS AS ALE
gnals from most of the common multiplexed bus DS DS, E, ¢ 2 RD
MiCroprocessors. RW R/W WR
6/50
Ly SGS-THOMSON
Y/ nicrozELECTRONICS
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EF9345

MICROPROCESSOR INTERFACE TIMING AD (0:7), AS, DS, RW, CS

Voo =5.0£5%, Ta =0°to + 70 °C, C = 100 pF on AD (0:7)
Reference Levels : V. =0.8 Vand V|5 =2V on All Inputs ; Vo = 0.4 V and Vgy on All Outputs.

Ident. : :
bol P Min. Typ. Max.
Symbo Number arameter in yp ax Unit
teve 1 Cycle Time 400 - - ns
tasp 2 DS Low to AS_High (timing 1) 30 - - ns
DS High or R/W High to AS High (tming 2)
taAsED 3 AS Low to DS High (timing 1) 30 - - ns
AS Low to DS Low or R/W Low (timing 2)
tPweEH 4 Write Pulse Width 200 - - ns
tPWASH 5 AS Pulse Width 100 - - ns
tRws 6 R/W to DS Setup Time (timing 1) 100 - - ns
trRwH 7 R/W to DS Hold Time (tlming 1) 10 - - ns
tasL 8 Address and CS Setup Time 20 - - ns
tAHL 9 Address and CS Hold Time 20 - - ns
tosw 10 Data Setup Time (write cycle) 100 - - ns
toHw 11 Data Hold Time (write cycle) 10 - - ns
tooR 12 Data Access Time from DS (read cycle) - - 150 ns
toHR 13 DS Inactive to High Impedance State Time (read cycle) 10 - 80 ns
tacc 14 Address to Data Valid Access Time - - 300 ns
MICROPROCESSOR INTERFACE TIMING DIAGRAM 1 (6801 type)
®
o8 ® O oy \ @
_A
AS y ® —
®, -~®
P's
R/W >< ><
K.
4
= (N 111007071 11100
NN || JAZZZZTTITITTI
@
O~ 4+® @
‘s
WRITE CYCLE JADDRESS INPUT DATA >-——
AD(0:7) N\ \
K.
READ CYCLE / ADDRESS /l ouTPUT
AD(0:7) 4 N DATA ;
®© l
E88 EF9345-07
LNy SGS-THOMSON 7150
Y/ sicroELECTRONICS
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EF9345

MICROPROCESSOR INTERFACE TIMING DIAGRAM 2 (INTEL type)
READ CYCLE

/RN B
i e N | (
= e

tasL (@ (® tAHL OHR @)
g
AD(0:7) j\ ADDRESS }—————< Dout
@

tacc

E88 EF9345-08

WRITE CYCLE
o |
ALE (Pin AS) 1[ 'PW®ASH
®

ﬁ(rinos)fzzgzzzg;—“ﬁ’ tASED

' - G
—R(PinRIW)fZEZEEEf/_V/ | A _J/

- S\\E (B

tASL fe—sf O DSw oo (i1) tDHW

AD(0:7) < ADDRESS / Din >____
\ 4

E88 EF9345-09

8/50
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EF9345

VIDEO INTERFACER, G, B, |, HP, HVS / HS, PC / VS

Vec =5.0V£5%, Ta =0°to + 70 °C, CLK Duty Cycle = 50 %, C, = 50 pF
Reference Levels : V. =0.8 Vand V|4 =2.2 V on CLK input. Vo = 0.4 Vand Vo = 2.4 Von all
outputs.

Symbol Parameter Min. Typ. Max. | Unit
tsu Setup Time R, G, B, | to HP 10 - - ns
tho Hold Time R, G, B, | from HP 50 - - ns
tp Output Delay from CLK Edge - - 60 ns

tpwcH | CLK High Pulse Width 30 ns
tewcr | CLK Low Pulse Width 30 ns
—
cLK / \ L___/—\ /
tp tp
o
R.G.B.I,
40 char/row ><
Ik A
& 15U tHO
tp 0
HP
D

R.G.B,I,
80 char/row
K

D

1)
HVS/HS ‘
PCIVS
INPUT CLK
tPWCH
P )V Sa—

% L

tPWCL

E88 EF9345-10
Reference level ViL=0.8 V, VH=2.0V

[Ny SGS-THOMSON 950
Y/ wcroELECTRONICS
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HORIZONTAL SYNCHRO 64 us
4.5 us 4.5 us
HVS ;
' Odd frame 1/2 pulse | Even frame 1/2 pulse _J
32us 1
R.G.8.1 Hblanking |Marginf  Buk Margin] | H blanking
40 cher./row 10 us 6 us 40 us Gus | 2us
80 char./row 9.96 us 6 us 40 us 6 us 2.04 us
VERTICAL SYNCHRO

NON INTERLACED
312 lines (TGSg = 0)

262 lines (TGSg = 1)

HVS(TGS.-‘)-TVOH ———
TGSg =0 |VoL Blanking 25 lines Margin 16 lines page 250 lines M-rmnwhnﬂ Blanking 3 lines

TGS = 1 25 lines 10 linas 210 lines 14 lines 3 lines

2 lines

VS (TGS4 =0) —| l_l—

INTERLACED

O | 1 e | T 1 O M T

HVS (TGS4 = 1)

kel | | UL

N | 312.5 lines (TGS =0)
250ines | 262.5 lines (TGSp = 1)

N ae—
VS (TGS4 =0)

70) SLNdLNO NOILVZINOHHONAS TVINOZIHOH ANV TVOILH3IA

(zZHW 21

0Odd frame ——\._—-—l




EF9345

EF 9345 PIN DESCRIPTION
All the input/output pins are TTL compatible.

MICROPROCESSOR INTERFACE

Name Pin N° Function Description
Type
AD (0:7) 110 17 — 19 | Multiplexed | These 8 bidirectional pins provide’communication with the
21 — 25 | Address/Data | microprocessor system bus.
Bus
AS | 14 Address The falling edge of this control signal latches the address on the
Strobe AD (0:7) lines, the state of the Data Strobe (DS) and Chip
Select (CS) into the chip.
DS | 15 Data Strobe | When this input is strobed high by AS, the output buffers are
selected while DS is low for a read cycle (R/W = 1). |
In write cycle, data present on AD (0:7) lines are strobed by R/W,|
low (see timing diagram 2). _
When this input is strobed low by AS, R/W gives the direction of
data transfer on AD (0:7) bus. DS high strobes the data to be
written during a write cycle (R/W = 0) or enables the output
buffers during a read cycle (R/W = 1). (see timing diagram 1).
RW | 16 Read/Write | This ipnut determines whether the internal registers get written
or read. A write is active low ("0").
cs | 26 Chip Select | The EF9345 is selected when this input is strobed low by AS.
MEMORY INTERFACE
Name Pin Ne Function Description
Type
ADM(0:7) 110 40 - 43 | Multiplexed | Lower 8 bits of memory address appear on the bus when ASM
Address/Data | is high. It then becomes the data bus when ASM is low.
Bus
AM (8:13) (@] 32 -27 Memory These 6 pins provide the high order bits of the memory address.
Address Bus
OE (0] 2 Output Enable| When low, this output selects the memory data output buffers.
WE [e] 3 Write Enable | This output determines whether the memory gets read or
written. A write is active low ("0").
ASM (@] 4 Memory This signal cycles continuously. Address can be latched on its
Address falling edge.
Strobe
OTHER PINS
Name Pin N° Function Description
Type
CLK | 12 Clock Input | External TTL clock Input. (nominal value : 12 MHz,
duty cycle : 50 %).
Vss S 1 Power Supply | Ground.
Vee S 20 Power Supply | + 5V
LNy SGS-THOMSON 1150
Y/ wicrorLEcTRONICS
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EF9345

VIDEO INTERFACE

Name Pin N° Function Description
Type
R (o} 7 Red These outputs deliver the video signal. They are low during the
G 0] 8 Green vertical and horizontal blanking intervals.
B O 9 Blue
| O 10 Insert This active high output allows to insert R : G : B :in an external
video signal for captioning purposes, for example. It can also be
used as a general purpose attribute or color.
HVS/HS o 5 Sync. Out This output delivers either the composite synchro (bit TGS4 = 1)
or the horizontal synchro signal (bit TGS, = 0).
PC/VS O 6 Phase When TGS, = 1, this signal is the phase comparator output.
Comparator / | When TGS, = 0, this output delivers the vertical synchro signal.
Vertical Sync
SYNC IN | 13 Synchro In | This input allows vertical and/or horizontal synchronizing the
EF9345 on an external signal. It must be grounded if not used.
HP (0] 11 Video Clock | This output delivers a 4 MHz clock phased with the R, G, B, |
signals

GENERAL DESCRIPTION

The EF9345 is a low cost, semigraphic, CRT con-
troller.

It is optimized for use with a low cost, monochrome
or color TV type CRT (64 us per line, 50 or 60 Hz
refresh frequency).

The EF9345 displays up to 25 rows of 40 charac-
ters or 25 rows of 80 characters.

The on-chip character generator provides a 128
standard, 5 x 7, character set and standard semi-
graphic sets.

More user definable (8 x 10) alphanumeric or semi-
graphic sets may be mapped in the 16 K x 8 private
memory addressing space.

These user definable sets are available only in 40
characters per row format.

MICROPROCESSOR INTERFACE.

The EF9345 provides an 8-bit, address/data multi-
plexed, microprocessor interface.

It is directly compatible with popular (6801, 8048,
8051, 8035...) microprocessors.

REGISTERS.

The microprocessor directly accesses 8 registers :

* RO : Command/status register

* R1, R2, R3: Data registers

* R4,R5 } : Each of these register pairs points
R6, R7 J into the private memory.

Through these registers, the microprocessors indi-
rectly accesses the private memory and 5 more re-
gisters :

12/50
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* ROR, DOR : Base address of displayed page
memory and of used external character gener-
ators.

* PAT, MAT, TGS : Used to select the page attri-
butes and format, and to program the timing gen-
erator option.

PRIVATE MEMORY

The user may partition the 16 K x 8 private memo-
ry addressing space between :

* pages of character codes (2 Kx 8 or 3 K x 8),

¢ external character generators,

* general purpose user area.

Many types of memory components are suitable :

* ROM, DRAM or SRAM,

* 2K x8,8Kx 8,16 K x 4 organizations,

* Modest 500 ns cycle time and 250 ns access time
is required.

40 CHARACTERS PER ROW : CHARACTER
CODE FORMATS AND ATTRIBUTES.

Once the 40 characters per row format has been se-
lected, one character code format out of three must
be chosen :
* 24-bit fixed format :

All the attributes are provided in parallel.
* 8/24-bit compressed format :

All the attributes are latched.
* 16-bit fixed format :

Some parallel attributes, other are latched.

The 16-bit fixed format
EF9340/41 CRT controller.

is compatible with

MICROELECTRONICS
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EF9345

Character attributes provided :

- Background and foreground color (3 bits
each),

- Double height, double width,

- Blinking,

- Reverse,

- Underlining,

- Conceal,

- Insert,

- Accentuation of lower case characters

- 3 x100 user definable character generator in
memory

- 8 x 100 semi-graphic quadrichrome charac-
ters.

80 CHARACTERS PER ROW FORMAT : CHA-
RACTER CODE FORMAT AND ATTRIBUTES.

Two character code formats are provided :
¢ Long (12 bits) with 4 parallel attributes :
- Blinking,
- Underlining,
- Reverse,
- Color select.
¢ Short (8 bits) : no attributes.

TIMING GENERATOR.

The whole timing is derived from a 12 MHz main
clock input.

The RGB outputs are shifted at 8 MHz for the 40
character/row format and at 12 MHz for the 80 cha-
racter/row.

Besides, the user may select :

¢ 50 Hz or 60 Hz vertical sync. frequency,

* Interlaced or not,

¢ Separated or composite vertical and horizontal
sync. outputs.

Furthermore, a composite sync. input allows, when

it is required :

* An on-chip vertical resynchronization,

* An on-chip crude horizontal resynchronization,

¢ An off-chip high performance horizontal resyn-
chronization by use of a simple external VCXO
controlled by the on-chip phase comparator.

57 SGS-THOMSON

MEMORY ORGANIZATION
LOGICAL AND PHYSICAL ADDRESSING.

The physical 16-Kbyte addressing space is logical-

ly partitioned by EF9345 into 40-byte buffers (figure

1). More precisely, a logical address is given by an

X, Y, Z triplet where :

* X =(0to 39) points to a byte inside a buffer,

* Y =(0,1;8to 31) points to a buffer inside a 1
Kbyte block,

* Z=(0to 15) points to a block.

Obviously, 1 K = 2'% = 1024 cannot be exactly divi-
ded by 40. Consequentiy, any biock hoids 25 fuii
buffers and a 24-byte remainder. Provided that the
physical memory is a multiple of 2 Kbytes, the re-
mainders are paired in such a way as to make avai-
lable :

¢ afull buffer (Y = 1) in each even block,

* apartial buffer (Y =1 ; X =32to 39) in each odd

block.

POINTERS.

Each X, Y and Z component of a logical address is
binary encoded and packed in two 8-bit registers.
Such a register pair is a pointer (figure 2). EF9345
contains two pointers :

* R4, R5 : auxiliary pointer,

* R6, R7 : main pointer.

R5 and R7 have the same format. Each one holds
an X component and the two LSB’s of a Z compo-
nent. This packing induces a partitioning of Zin 4 dis-
tricts of 4 blocks each.

R5, R7 points to a block number in a district. R4 and
R6 have a slightly different format : Each one holds
a'Y component and the LSB of the district number.
But R6 holds both district MSB.

Figure 4 gives the logical to physical address trans-
coding scheme performed on chip.

13/50
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EF9345

Figure 1 : Memory Row Buffer.

Figure 2 : Pointer Auto Incrementation.

f[, DISTRICT l

~

PR e
;—l

Le—od.

L m—as.

T

o¥...

a1
A%

2 DISTRICT ~ &

-

7 DISTRICT =3 [~

120-BYTE ROW BUFFER 80-BYTE ROW BUFFER

E88 EF9345-12

* Row buffers lay inside a district.

* At two or three successive block addresses
(modulo 4).

¢ First block address is even.

Y ={0,1;81t031)

dlld’lid)TAlZilZ IIJEJ R6

MAIN
X=01t039 POINTER
EXC EFETEN T L
¥'={0,1:;81031)
——-,d0(4 3,2 ,1 0| Ra
] AUXILIARY
X' =01039 POINTER
h'Olb'11514131211 0|R5
=(0to 15)

|3121110‘

0 1
2=0e—_. |
40—
650k<s7‘1

0
o~
‘n/.\‘ / \/\
| X )l{ Y 1;!
\ AN\ l
\\\_—// \\_
X i Yi

Modulo 24 mmmumanon
Modulo 4 on the

block number only

Modulo 40

E88 EF9345-13

DATA STRUCTURES IN MEMORY.

A page is a data structure displayable on the screen

up to 25 rows of characters. According to the cha-

racter code format, each row on the screen is asso-

ciated with 2 (or 3) 40-byte buffers. This set of 2 (or

3) buffers constitutes a row buffer (figure 1). The

buffers belonging to a row buffer must meet the fol-

lowing requirements :

¢ they have the same Y address,

¢ they have the same district number,

* they lie at 2 (or 3) successive (modulo 4) block
addresses in their common district.

Consequently, a row buffer is defined by its first buff-
er address and its format.

A page is a set of successive row buffers :
¢ with the same format,
* with the same district number,

14550 L7 SGS-THOMSON

* with the same block address of first buffer. This
block address must be even.
* lying at successive (modulo 24) Y addresses.

Consequently, a page should not cross a district
boundary. General purpose memory area may be
used but should respect the buffer or row buffer
structure. See figure 2 for pointer incrementation im-
plied by these data structures.

MEMORY TIME SHARING (see figure 3).

The memory interface provides a 500 ns cycle time.

That is to say a 2 Mbyte/s memory bandwidth. This

bandwidth is shared between :

* reading a row buffer from memory to load the in-
ternal row buffer (up to 120 bytes once each row),

* reading user defined characters slices from me-
mory (1 byte each ps),

MICROELECTRONICS
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indirect microprocessor read or write operation,
¢ refresh cycles to allow DRAM use, with no over-
head.

A fixed allocation scheme implements the sharing.
Notes on Figure 3.

1. Dummy cycles are read cycles at dummy ad-
dresses.

2. RFSH cycles are read cycles performed by an 8-
bit auto-incrementing counter. Low order ad-
dress byte ADM (0:7) cycles through its 256
states in less than 1 ms.

Figure 3 : Memory Cycle Allocation.

3. The microprocessor may indirectly access the
memory once every us, except during the first
and the last line of a row, when the internal buff-
er must be reloaded.

During these lines, no microprocessor accessis pro-
vided for 104 us ; this hold too when no user defi-
ned character slices are addressed.

a—— Ous ————ofa—— 24 ys —o
]
T 0
|
s12/262 A
TV LINES ONE ROW =10TV LINES
250 /210 ACTIVE
ACTIVE DISPLAY
TV LINES TIME
y _l .
| | MEMORY CYCLE
INACTIVE LINE DUM | wP RFSH | uP DUM : dummy cycle
AST ROW LINE uDs ! b D | D #P : indirect access to memory
L : } L RFSH : refresh cycle
FIRST ROW LINE uos ! Lo RFSH ! wp UDS : slice read cycle
| i u LD : read cycle to ioad the internal
{ | row buffer.
OTHER ROW LINE uDs | uP RFSH | uP
- 1 ys ——| 1 us —o|
40 us - 24 us ——=

E88 EF9345-14

Figure 4 : Logical to Physical Address Transcoding Performed On-chip.

Z (0 to 15) Y (0,1 ;8to31) X (0 to 39)

T N T T — e T T T~

D 8
— . p——
LOGICAL ADDRESS |3 2|1|0| '4]3 2 'IIOI 1541413]721110]

TRANSCODING

—— e e —— —T—
1
PHYSICAL ADDRESS f ! r ! r
E88 EF9345-15
L3y SGS-THOMSON 1550
Y/ GicRoELEcTRONICS
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X and Y PHYSICAL ADDRESS AM (3:10)
Condition 10 9 8 7 6 5 4 3
Y8 X5 =0 b0 Y4 Y3 Y2 Y1 Yo X4 X3
X5 =1 b0 0 0 Y2 Y1 \() Y4 Y3

Y0 =0 b0 0 0 X5 X4 X3 0 0

= | X X4 0

V<8 |Y0-1 gg:? < 0 0 | i Xa 0 0

SCREEN FORMAT AND ATTRIBUTES

The screen format and attributes are programmed
through 5 indirectly accessible registers : ROR,
TGS, PAT, MAT and DOR. IND command allows
accessing these registers. TGS is also used to se-
lect the timing generator options (see Screen For-
mat Table).

ROW AND CHARACTER CODE FORMAT
PAT7 ; TGS(:7).

Two row formats and 5 character code formats are
available but cannot be mixed in a given screen.
DOR register interpretation is completely row format
dependent and is discussed in the corresponding
40 char/row and 80 char/row section.

SCREEN PARTITION - PAGE POINTER ROR
(see top of the Screen Format Table).

The screen is partitionned into 3 areas :
¢ the margin,

* the service row,

* the bulk of remaining rows.

MAT 0:3) declares the color of the margin and the va-
lue Im of its insert attribute.

ROR register points to the page to be displayed and
gives the 3 MSB'’s of the Z address : Zo = 0 implicit-
ly ;the page block address must be even. YOR gives
the first row buffers to be displayed at the top of the
bulk area. The next row buffers to be displayed are
fetched sequentially by incrementing the Y address
(modulo 24). This address never gets out of the ori-
gin block. Incrementation of YOR by the micropro-
cessor yields a roll up.

SERVICE ROW : TGSs - PATo.

The service row is displayed for 10 TV lines on top
of the screen and does not roll. Following TGSs, it
is fetched from the origin block at either Y = 0 or Y
=1.The Y =1 is a partial row buffer. It can be used
only with variable 40 char./row and an 8 byte attri-
bute file. The service row may be disabled by PATo
=0 itis then displayed as a margin extension.

16/50
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BULK : TGSo ; PAT(1:2) ; MAT7.

It is displayed after the service row for 200 or 240
TV lines according to TGSo. Each row buffer is
usually displayed for 10 TV lines. However, MAT7 =
1 doubles this figure. Then every character appears
in double height (double height characters are qua-
drupled).

PAT1 = 0 and/or PAT2 = 0 disables respectively the
upper 120 lines and/or the lower 80/120 lines of the
bulk.

When disabled, the corresponding TV lines are dis-
played as a margin extension.

CURSOR MAT4s)

To be displayed with the cursor attributes, a charac-

ter must be pointed by the main pointer (R6, R7) and

MATes must be set. The cursor attributes are given

by MAT@4:5) :

* Complementation : the R, G and B of each pixel

is logically negated.

R,G,B—>R,G,B

* Underline : the underline attribute of this charac-
ter is negated.

* Flash : the character is periodically displayed
with, then without, its cursor attributes (50 % /50
% ; =1 Hz).

FLASH ENABLE (PATs) - CONCEAL ENABLE
(PAT3).

Any character flashing attribute is a "don’t care”
when PATe = 0. When PATe = 1, a character flashes
if its flashing attribute is set. It is then periodically
displayed as a space (50 % /50 % ; = 0.5 Hz).

PAT3 is a "don't care" for 80 char./row formats.

When any 40 char./row format is in use :

¢ if PAT3 = 0, the conceal attribute of any charac-
ter is a don't care.

¢ if PAT3 =1, the conceal attribute of each charac-
teris interpreted : a concealed character appears
as a space on the screen.
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INSERT MODES : PAT4:5).

During retrace, margin and extended margin pe-
riods, the | output pin delivers the value of the insert
margin attribute.

I =Im=MAT4.

During active line period, the | output state is con-

trolled by the Insert Mode and i, the insert attribute

of each character. The | output pin may have seve-

ral uses : (see figure below) :

* As a margin/active area signal in the active area
mark mode.

VIDEO OUTPUTS DURING ACTIVE PERIODS

¢ As acharacter per character marker signal in the
character mark mode.

* As a video mixing signal in the two remaining
modes, provided that the EF9345 has been ver-
tically and horizontally synchronized with an ex-
ternal video source : the | pin allows mixing RGB
outputs (I = 1) and the external video signal (I =
0). This mixing can be achieve by switching or
ORing. It may occur for the complete character
window (Boxing Mode) or only for the foreground
pixels (Inlay Mode).

Char. Level Outputs

Insert Mode

Pixels (1) R, G, B (2)

Active Area Mark | — - X

X

Character Mark %

Boxin
9 X

oO|=0O|=0
|

BLACK

Inlay BACKGND

FOREGND

BLACK

—_

1
1
0
1
0 BLACK
1
0
0
1

NOTES :

(1) PIXEL TYPE

—:Don' t care

FOREGND = A foreground pixel is :

» Any pixel of a quadrichrome character,
« A Pixel of a bichrome character generated from a
"1" in the character generator cell.

(2) RGB OUTPUTS
X : Not affected.
BLACK : forced to low level.

TIMING GENERATOR OPTIONS :TGS (04
TGS(0:1) select the number of lines per frame :

TGS, | TGS, | LINES
0 0 312_| NON INTERLACED
0 1 262
! 0 812.5 INTERLACED
1 1 262.5

The composite incoming SYNC IN signal is separa-
ted into 2 internal signals :

¢ Vertical Synchronization In (VSI),

¢ Horizontal Synchronization In (HSI).

TGS3 enables VSI to reset the internal line count.
SYNC IN input is sampled at the beginning of the
active area of each line. When the sample transits
from 1 to O, the line count is reset at the end of the
cuirent line.

TGS2 enables HSI to control an internal digital
phase lock loop. HSI and on-chip generated HS Out
are considered as in phase if their leading edges
match at +1 clock period.

When they are out of phase, the line period is leng-
thened by 1 clock period ( = 80 ns).

TGS4 controls the SYNC OUT pins configuration :

TGS, HVS / HS PC/ VS
1 Composite Sync PC
0 H Sync Out V Sync Out
T 1
§ i
SYNC IN—PO——»{ D Q D Q»-D:Dzi&
AN

VaN
3
HS
HVS/HS Vs

E88 EF9345-16

R —

o
r
=
Ff-

PC is the output of the on-chip phase comparator.

An external VCXO allows a smoother horizontal
phase lock than the internal scheme.

L7 S5S-THOMSON 17150
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SCREEN FORMAT TABLE

) MEMORY &
BLOCK ORIGIN
o 0 39— (even) MARGIN
Tesg q|--——--2 *———— —=1+=| semvicemrow | |
8 Y ORIGIN
Y ORIGIN +1
YOR —» - . BULK
YOR +1—= i
il
Kl — I 4
4 <

7 6 5 4 3 2 1 0
Zalzllzzrl L1 J ROR (r = 7)
® .l Origin row address
3V0ﬂ - (8 10 31)

—— e & Block origin (even)

Service row select
ty = 1/0)

3 2 1 0

[T T L] wse=n

625/675 lines
Interlaced

Horizontal resync enable

CHAR CODE PAT7 | TGSy | TGSg Vertical resync enable
40 CHAR LONG 0 0 0 Sync out pins configuration
1 : Composite sync +
40 CHAR VAR 0 0 ’ phase comparator
40 CHAR SHORT 1 o 0 0 :Vsyne +H sync
7 6 5 4 3 2 1 o
80 CHAR LONG o 1 1 [ l ] l ‘| l l ‘I PAT 3)
r=
80 CHAR SHORT 0 1 o 1 (
~————
L Service row enable
. Upper bulk enable
Lower bulk enable
INSERT MODE PATs | PAT, Conceal enable
INLAY 0 o Flash enable
BOXiNG 0 ! 7 6 5 a4 3 2 1 0o
CHARACTER MARK 1 0 .
[ | Jm]em omrm] mat(-2)
ACTIVE AREA MARK 1 1 4 i
[3 ~———
L__, Margin color
Margin insert
» Cursor display enable
CURSOR DISPLAY MODE MATg | MAT, » Double height
FIXED COMPLEMENTED o] 0 -
FLASH COMPLEMENTED 1
FIXED UNDERLINED o 1 NOTE : PROGRAMMING BIT VALUE
FLASH UNDERLINED 1 1 1~ True
0 - False
E88 EF9345-17
18/50 Lyy SGS-THOMSON
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40 CHAR/ROW CHARACTER CODES

To display pages in 40 character per row format,

one out of three character code formats must be se-

lected :

* Fixed long (24 bits) code : all parallel attributes.

* Fixed short (16 bits) code : mix of parallel and lat-
ched attributes.

* Variable (8/24 bits) code : all latched attributes.

Fixed short and variable codes are translated into
fixed long codes by EF9345 during the internal row
buffer loading process. The choice of the character
code format is obviously a display flexibility/memo-
ry size trade off, left up to the user.

FIXED LONG CODES.

This is the basic 40 char./row code. Each 8 pixels x
10 lines character window, on the screen is asso-
ciated with a 3-byte code in memory, namely the C,
B and A bytes (figure 5). A row on the screen is as-
sociated with a 120 byte row buffer in memory.

3-BYTE CODE STRUCTURE.

1. C7is adon't care. Up to 128 characters may be
addressed in each set. Each user definable set
holds only 100 characters : C byte value ranges
from 00 to 03 and 20 to 7F (hexa).

2. B(4:7) give the type and set number of the cha-
racter.

3. All the bichrome characters have the same attri-
butes except that alphanumerics may be under-
lined, semi-graphics cannot. Accentuated alpha-
numerics allow orthogonal accentuating of any
one of the 32 lower case ROM characters with
any of 8 accents (see figure 19).

Figure 5 : 40 Char/ Row Fixed Long Codes.

4. Bichrome and quadrichrome characters use two
different coloring schemes.

For bichrome characters, character code byte A de-
fines a two color set by giving directly two color va-
lues (figure 6). The negative attribute exchanges the
two values. Each bit of the slice byte selects one co-
lor value out of two.

The "A" byte in a quadrichrome character code de-
fines an ordered 4 color set (figure 7). When more
than 4 bits are set, higher ranking bits are ignored.
When less than 4 bits are set, the color setis com-
pleted with implicit "white" value. The slice byte is
shifted 2 bits at once at half the dot frequency (= 4
MHz).

Each bit pair designates one color out of the 4 color
sets.

Quadrichrome characters allow displaying up to 4
different colors (instead of 2) in any 8 x 10 window
at the penalty of an halved horizontal resolution.

By programming the R attribute in byte B, one may
chose to keep the full vertical resolution (1 slice per
line) or to halve it (each slice is repeated twice). In
any case, it is possible to change the color set free-
ly from window to window and to mix freely all the
character types. So, fairly complex pictures may be
displayed at low memory cost.

HANDLING LONG CODES.

The KRF command allows an easy X, Y random ac-
cess or an X sequential access to/from the micro-
processor from/to a memory row buffer (figure 8).

BICHROME CODE
7 6 5 4 3 2 1 4]

(=

[ ]n] ]

|
—————
| Insert
Double heigth
Conceal

Double width
» Type and set

L1 ] CBYTE

B BYTE

DOERIL

—————

lao IG" Jno ABYTE

Bnckground color Cg
Flash (Blink)
» Foregivund colur Cq
Vegative {Reverse video)

QUADRICHROME CODE
5 4 3 2 1 o

7 6
L‘[ I T S B ]
[ 1'

L» Insert
[——> Low Resolution
Subset index
(low resolution only)
Set number

[ | 4 COLOR PALETTE

E88 EF9345-18
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Figure 5 : (continued).

Type and Set Number of Character Set Set Cell
Code : B(4:7) Per Set Name Type Location
7 6 5 4 C(0:6)
0 1 0 128 Standard Mosaics Gio | SEMI-GR.
1 1 32 Strokes Gi1
0 0 0 U 128 Alphanumerics Go. B
N
D I | ON-CHIP
E C ROM
R Accentuated Lower Case Alpha ALPHA :
1 0 I|- G20 (0]
1 N G21 M
0 o | E 100- Alpha UDS G'o E
1 0 1 0 100 Semi—graphic UDS G'to | SEMI-GR.
1 1 100 Semi-graphic UDS G'14 EXTERNAL
8 Sets of 100 Qo MEMORY
1 X X to |QUADRICHROME
Quadrichrome Character Q7
Note : Programming bit value : 1 = True ; 0 = False.
Figure 6 : Coloring with Bichrome Characters.
B G R Color Value
0 0 0 Black
0 0 1 Red 7 6 5 4 3 2 1 0
0 1 0 Green
0 1 1 Yellow CHARACTER N 81,61 R [ 80 Go)Ro]
CODE
1 0 0 Blue ABYTE — —
1 0 1 Magenta
1 1 0 Cyan
1 1 1 White 3 3
N=1
E xchanges values
Cq Co
Foreground 3 3 Background
color color
SHIFTED SLICE BYTE
(LSB first)
7 6 5 4 3 2 1 0 MUX
Lol Jol s oot ]o] —
I I J 7 Pixel color R,G,B
Foreground ¢ —
E88 EF9345-19
20/50
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Figure 7 : Coloring with Quadrichrome Characters.

6 5 4 3

CHARACTER 2 10
CODE Lo] 1 ] o [1 l 1 l OLIL] ORDERED

A BYTE COLOR VALUES COLORSET

I*. Black —

Red Co

Green —

» Yeliow Cq

» Blue Co

» Magenta -

» Cyan C3

_m  White -

—_—
7 6 S 4 3 2 1 0

C [ o] (o [ o] )

Cotor set

I S A

SLICE BYTE SHIFTING :

MUX (1 out of 4)

) C1 (yellow)
2 bits at once at half the pixel frequency 3'L 1y

E88 EF9345-20

Figure 8 : Fixed Long Codes in Memory 120 Byte Row Buffer.

X
0 l 39 -e—— D district number
—> I(H 8 {even)
KRF COMMAND

R1 [}
R2 B
R3 A
R4 Z Y —¢—» 8] B +1
R5 -
R6 DY
R7 B, X

L [a] B +2

E88 EF9345-21
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VARIABLE CODES

In many cases, successive characters on screen
belong to the same character setand have the same
attributes. Variable codes achieve memory saving
by storing B and A bytes only when it is required by
exploiting the C7 bit.

C7 =1 This is a long 3-byte code.
Character set and attribute values are com-
pletely redefined by B and A bytes.

C7 =0 This is a short 1-byte code.
Character set and attributes value are iden-
tical to the previous code.

A further saving comes from the fact that an accen-
tuated alphabetic character is, more often than not,
followed by a not accentuated alphabetic character.

So, G2o or Gzt sets are processed as one-shot es-

cape with return to Go. For normal operation, varia-

ble codes should obey the following rules :

¢ the first character code of any row (X = 0) should
be long,

* a character code may be short when it has the.
same attributes as the previous character code
and belongs to the same set.

Figure 9 : Expansion / Compression Move.

However :

- any code belonging to Gzo or G2t must be long
and must be repeated if the character is dou-
ble width,

- acode belonging to Go following a G2o or G2+
code may be short.

HANDLING THE VARIABLE CODES.

During the display process, a row of variable code
should be laid in an 80/120 byte row buffer. The first
buffer holds the C bytes. The second buffer holds
the B, A file providing up to 20 long codes per row
(figure 10). In the exceptionnal case when this is not
enough, the second buffer overflows in the third one.
Every code may then be long. Variable codes can
almost always achieve a memory saving over long
fixed codes and can never be worse.

The KRV command gives a very easy sequential ac-
cess to/from a row buffer from/to the microproces-
sor. This command automatically updates the C
byte and the B, A file pointers (the last one when C7
is set).

X
0 v 39 . ow
EXP and CMP
Commands DI BW (even)
R1 -
R2 B ™ EXPAN
XPANDED
R3 — CODE
R4 ZW, YW TA] BW+1
R5 BF, XF
R6 D, Y
R7 B, X 1
:P »
-+— D
r lC L B (even)
v T e
[8A] B+1=8F
|
XF
E88 EF9345-22
22/50
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Random access to a variable code is obviously not
as easy. The EXP, KRE are CMP commands are
designed to facilitate this task (figure 9).

The EXP command translates a full row of variable
codes into a row of expanded codes. Expanded
codes are generally not displayable but very similar
to the long codes.

Figure 10 : Variable Codes in Memory.

KRE gives a random access to an expanded code
and makes it appear as a regular long code.

The CMP command translates a full row of expan-
ded code into a row of variable codes and minimizes
the file size in the process.

These commands use a buffer pair as working area.

X
0 * 39 «a— D district number

KRV COMMAND — T B (even)

R1 C

R2 B

R3 A

R4 - BA +.8+1-

RS | BF, XF Yo el > LAl

R6 D,Y 1 xe:

R7 B, X - -7 File pointer

> 5 Siiembite | 842
E88 EF9345-23
FIXED SHORT CODES. * G'11 and quadrichrome sets cannot be reached,

These fixed 16-bit codes are compatible with

EF9340/41 display controllers. They achieve me-

mory saving by another way. They may be easier to

handle than variable codes. The penalty is in lesser

display capabilities :

* accentuated character sets are no longer availa-
ble : accentuated characters must be individual-
ly provided by the character generators.

¢ some attributes are latched and can be changed

only while displaying a space (delimitor code).
The KRG command allows an easy access from/to
an 80-byte row buffer in memory to/from the micro-
processor (figure 11). Figure 12 gives the fixed short
to fixed long translation process which occurs for
each row - while loading the internal row buffer - be-
fore display.

Figure 11 : Fixed Short Codes in Memory 80 Byte Row Buffer.

KRG COMMAND

R1 A
R2 B*
R3 w
R4 -
R5 -
R6 DY
R7 B, X

4] + 39

-— DISTRICT

[~ B (even)

N B+1

E88 EF9345-24
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Ge-G¥€643 883

Alphs

Semi-
graphic
Alpha

" Semi-
graphic

DEL

Notes :

FIXED SHORT CODE FIXED LONG CODE

B* A C B A
— e ——
1

SET

e ™ el e — .
7 6 8 4 3 2 1 0 7 8 5 a4 3 2 [)
ralxl"lxlxl"l"Lxl.N L.F ) [—[x x xeAx‘xJT] o o oflulce[m|uli M ¢ Fl ]

Colelx i xxyxyxxJ ] e, [r

| o ’]u07° G Ioumm; z S

I,
1 ERENENEICIENED § KN BTN BT ) B K NS ﬂ[*’ o 1 JooIm[o[i] [o
[T#w Txx x x ] [ofw]e]n]r]

o ) Elre xoxxx o] [0 o »Wm w1 e r [,

DO [ INCRE TR B C OO | R U D D D O RCE R 1swi
(LT ) e ]

c,lJ[-[o o 00 0 0 °I[°[°J‘I“‘°J"’[°[']L'£ R To[ o, J?p.ago.eﬁw

: Don't care

- N thl!wﬂ L : Double width D

i : Insert U H  : Double height Latched attribute
m : Conceal X Co Background color

F : Flash DEL : Delimitor Cq Foreground color

1. Translation Process.

The translation process operates through 3 elementary operations :

* Field-to-field : a character code or an attribute value (i.e : Co, flashing) is directly loaded from short to long code.

* Field-to-constant : the decoding of a short code forces the value of the equivalent long code attribute. For example. semigraphic short ctaracters forces
normal size (H = o, L = O) aftributes.

* Latcher attributes : at the beginning of each row, these attributes are reset (no underline, not concealed, black background). Then, they keep their cur-
rent value unti modified by either a field to fieid or field to constant operation.

2. EF9340.41-.Compatibility.

It is binary zode compatible with few exceptions :

* Flashing attribute is negated,

® A7 is negated in delimitors.

It is also display compatible with 2 exceptions concerning the underling :

* An alphanumeric belonging to G'o may be underlined,

* Any alphanumeric following a semigraphic cannot be underiined.

2l ainbig
Sve6d43
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USED DEFINED CHARACTER GENERATOR IN MEMORY : DOR REGISTER

With 40 char /row, the elementary window dimen- gure 13). However, 5 bytes of a low resolution qua-
sions on the screen are 10 slices x 8 pixels. Thus, drichrome cell are enough to fill up to window. In this
acharacter cell holds 10 bytes inmemory and 4 cha- case, 8 character cells can be packed in one 40-byte
racter cells are packed in one 40-byte buffer (fi- buffer.

Figure 13 : Packing UDS Cells in Memory.

& ‘LP |cs|c5TaIc31c2]cnIcoJ
~———
Character set base address 0 39
and Z block address —» 0
character set number g
ONE . Y
1K BYTE 4 CHARACTER CELLS | :
BLOCK :
3
Slice number (0 to 9}
———— ——
:f > 5 4 3 2 1 0
Lo T
e N —
MEMORY X |
A CHARACTER SET LAYS IN ONE BLOCK
PIXELS {Up to 100 characters per set)
012345867
0 ]
1
2
SLICE 3 ?7 6 5 4 3 2 1 0
NUMBER [ 4 ONE SLICE
(00 9) 5 ofofo]Oo]|O]|1 [+]
NT 6 ONE BYTE
7
8 u SLICES ARE SHIFTED LSB FIRST
9 -
Window on screen
Window on screen Character code C byte (0 to 3 ; 32 10 127)
0 [CG] C5TC4 l C3l c2 CLl(li]
]
~———
1 TWO SLICES 5
SLICE 1 ONE BYTE (repeated)
NUMBER 2 +
NT
3 NT
3 ———
4 NT* ~A—
4 s 4,3 2]t o0
—————
A SPECIAL CASE . LOW RESOLUTION QUADRICHROME CELL (R =1) X
(Up 1o 200 characters per set) NT* =5k +NT
k = subset index
E88 EF9345-26
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The cells of one given character set should be layed
in one block.

Up to 100 character cells may be addressedin each .

set (or 200 for low resolution quadrichrome only).
The location in memory, where to fetch the sets in
use, are declared by DOR register (figure 14). For

Figure 14 : UDS Fetch to Display.

each type of set, it gives the MSB(s) of the Z block
address. EF9345 reads the Z LSB(s) in the B byte
of the (equivalent) long code. As usual, the charac-
ter code is read in the C byte. NT is derived from the
TV line rank in the row and the double height status.

MEMORY
N ¥
* -<«—— DOR G’g (alpha UDS)
1 Kbyte G'g
‘ 7 6 5 4 3 2 1 ]
¥ T DOR regi
T <—— DOR G’y (Semi-graphic LZ;; ] %3 LZz [ Z|1 231 ZZJ Z [ % ] register
uDs) —~——m
G"10 Even block DOR Q DOR G’y DOR G'g
2 Kbytes
l G'11 % Odd biock
7 6 5 4 3 2 1 0
i) 1 CHARACTER
T T <-—— DOR Q (Quadrichrome) t lx ] X | XJ X | X ] X 1 X LONSVCT(})EDE 8
Qg
[o3]
8 Kbytes
A L UDS Set Z Address
B7 B6 B5 Z3 Zy Z4 Zo
Q7 G'o 1 0 0 |[DOR3|DOR,|DOR+|DORg
G'14 1 1 |DORs|DORs|DOR4| B4
::F :F Qo—Q7 1 1 X |DOR7| B5 B3 B4
E88 EF9345-27

LOADING USER DEFINED CHARACTER SET.

Before loading a character set into RAM, the user
must :
* Assign a name to the set :
- G, G'10 or G'11 for bichrome characters.
- From Q0 to Q7 for quadrichrome characters.
¢ Assign a character number to each character be-
longing to this set, character numbers range from
O0to 3and 32to 127.
- It is binary coded into 7 bits C(0:6) — C(0:6)
will be loaded later on into a C byte character

26/50
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code in order to display the character.

* A pointer to a character slice in memory is then

manufactured from :

- the character number C(0:6)

- the slice number NT(0:3)

- the block number assigned to the set Z(0:3).
Figure 15 shows how to proceed with the auxiliary
pointer and the OCT command.

Note : The main pointer may be also used. When
sequentially accessing slices of a given cha-
racter, auto incrementation is helpless.

MICROELECTRONICS
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Figure 15 : Accessing a Character Slice in Memory Using OCT Command with Auxiliary Pointer.

R1 Slice

R2 -

R3 -

R4 [- ‘122'66 cs ca C3 czl
1 1 1 L L

PR

ICI lCO]

o Cml )

R7l»

E88 EF9345-28

ON-CHIP CHARACTER GENERATOR.

Go set is common to 40 and 80 char./row modes
(figure 16 and figure 25).

Gi1o is the standard mosaic set for videotex (fi-
gure 17).

* Gi1,Gzoand Gz1 cannot be reached from the 16-

bit short fixed codes (figure 18 and figure 19).

DISPLAYING THE ATTRIBUTES.

1.

For normal operation, a double height and/or
double width character must be repeated in me-
mory in two successive Y and/or X positions. The
user may otherwise freely mix any character
size.

The attributes are logically processed in the fol-
lowing order :

Underline or underline cursor : foreground forced
on the last slice (NT = 9).

Flash : background periodically forced on the
whole window ( 0.5 Hz). The phase depends on
the negative attribute.

Conceal : background forced permanently on the
whole window. A concealed character neither
blinks nor is underlined.

Negative : exchange the background and fore-
ground color values when set.

Coloring.

¢ Complemented cursor mode.

Insert : black color forced when required.

. Basic pixel shift frequency : fcik x 2/3 = 8 MHz.

L7 SGS-THOMSON 27150
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Figure 16 : Go Alphanumeric Character Set in 40 Character/Row Mode — EF9345.

c6 [} ] [} 1
cs [ 1 1 1
ca [ [} 1 1
c2fct[co
o|ofo
ofof1
o|1]o
o 1}
1 (o]0
101
1|10
1 1|1
of[ofo
o | ofn
o|11]o0
0 1 1
1/]0]o
1101

E88 EF9345-29
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Figure 16 bis : Go Alphanumeric Character Set in 40 Character/Row Mode — EF9345 R003.

ce o o [} 1 1 1 1
[~} o o 1 ] o 1 1
ca 1 [\ 1 o 1 0 1
€3 JC2 ) C1 | Co
[ o [ o
(] [} o 1
0 ] 1 o
o o 1 1
o 1 o [}
[\] 1 /] 1
4] 1 1 o
o 1 1 1
1 0 0 o
1 o [ 1
1 o 1 ]
1 o 1 1
1 1 (] o
1 1 ] 1
1 1 1 o
1 1 1 1
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Figure 16 ter : Go Alphanumeric Character Set in 40 Character/Row Mode — EF9345 R005.

cée o o o o 1 1 1 1
cs o o 1 1 ] 0o 1 1
ca /] 1 o 1 o 1 ] 1
c3 |c2 ]| cC co
o o o o
[} [} o 1
o o 1 [}
[\] ] 1 1
o 1 o )
[} 1 o 1
o 1 1 ]
] 1 1 1
1 [ [} 0
1 o o 1
1 o 1 o
1 o 1 1
1 1 ] o
1 1 o 1
1 1 1 ]
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Figure 17 : G1o Semigraphic Character Set.

MOSAIC Semi-graphic

SEPARATED Semi-graphic

Ccé 1 1 1 1 0 o o 0
Ccs o [\] 1 1 o ] 1 1
ca o 1 o 1 o 1 o 1

c3 |c2 jct|co

%@%%

T T .,
AEFT e AR
R PR L A

E88 EF9345-32
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Figure 18 : G11 Stroke Set.

Ccs5 0o 0
c4 0 1
C3 |C2 [c1 | cCo
o o 0 0
0 0 0o 1
0 0 1 [
o o 1 1
0o 1 0 o
o 1 0 1
0 1 1 0
0 1 1 1
1 o 0 0
1 o 0 1
1 [ 1 o
1 0 1 1
1 1 o 0
U I I N
1 1 1 0o
1 1 1 1 E
E88 EF9345-33
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Figure 19 : G2 and Gz1 Accentued Character Sets for 9345.

c6 0 1 1
cs 1 o | [ce[ o] 1]
85 c3|c2|c1|co
i
0 0 o oo
} H
H
o [} 1|0
Example :
7 6 5 4 3 2 1 0 oo LN
Byte C Ix 0I|T0Tololol11
(] 1 [} 0
Byte B of1]ofo|x|[x|[Xx]|x —
theA{XXlXXXXXX o 1} 0|1
0 1 1]0
X = bits defined by user.
[ 1 1)1
Frt: 1 lofolo
1 ] [ ]
1 [] 110
1 [ 1
f
1 1 o o i
EHHHH
1 1 0|1
ity
jas
1 1 100 i B
trrh HHIEH
HITIE
NN ]
5
E88 EF9345-34
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Figure 19 bis : G20 and G21 Accentued Character Sets for 9345 — R003.

cé 0 0 1 1
cs| o] 1+ | o | 1 [cal o] 1]
' ca3[c2]ci]co
0 olojolo
! o [of ol
o 0 1 1]
Example :

7 6 5

Byte C X]0 1

[x[el TeJe o o] ]
oes [0 [0 o [x[x[x[x] ' —
[x[x I

xxxxlx[xlx[xJ o 1 o |1

Byte A

X = bits defined by user.

F e 5: 1 0 oo
o | P
stygiets
1 0 0 1
1 0 1 1)
1 0 1 1
_T"“ - . "l
1 1 () 0 1
1 1 1] 1
1 1 1 1] HEH
1 1 1 1
E88 EF9345-35
34/50
‘ SGS-THOMSON
Y/ GacRoELECTRONICS

46



EFY340

Figure 19 ter : G2o and Ga1 Accentued Character Sets for 9345 — R005.

ce| o 0 1 1
es] o] + | o | o [ce] o] 1]
(1] cafcz|c1|co
m
0 [ [ ofo u i
1 o |o]| o] m
_rll
b
oo 1]0
Example : t .ii
7 6 5 4 3 2 1 0 (] [} 1 1 %
Byte C [x[o]1|o|o[o]o||] ———
0 1 ofo i H
Byte 8 ﬁ]!ﬁlolx[xlx[xl — EW'EEE
[
Byte A [x]xlexlexTxm 0 1 o | 1 L L
338
- o1 1]o i
X = bits defined by user. ﬁ
0 1 1|1 i
. e
i L I L i i
H .L _T_: ;
1 o fo]1 { H
il
1 0 1]0 e
1 0 1]
1 1 oo i
o H ] .
1 1 o1 Y
Hini
1 1 1]o0
1 1 1|
E88 EF9345-36
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80 CHAR/ROW CHARACTER CODES

To display pages in 80 character per row format,

one of two character code formats must be selec-

ted : '

* Long (12 bits) code : 4 parallel attributes and
large on-chip 1024 semigraphic character set,

* Short (8 bits) code : no attribute, no semigraphic
set.

Both formats address the on-chip Go set (128 cha-
racters 6 x 10). None allows UDS addressing.
LONG CODES.

Each 6 pixels x 10 lines character window on the
screen is associated with a 12-bit code in memory,
namely a C byte and an attribute nibble A (figure
10). C7 bit designates the set.

Figure 20 : 80 Char/Row Character Code.

* Alphanumeric set : C7 = 0.

C(0:6) designates one out of 128 alphanumeric
characters in the Go on-chip set. This set is com-
mon to the 40 char/row format, with the 2 right
most columns truncated (see figure 25).

A(0:3) gives 4 parallel attributes.

- * Mosaicset:C7 =1.

A(1:3) and C(0:6) address a dedicated mosaic
character. Each of these address bits controls the
foreground/background status of a 3 pixels x 2
lines sub-window : foreground when the bit is set.

A0 provides a color select attribute.

7 6 5 4 3 2 1 0 3 2 1 0

L’l"l‘l"t"t"l"ﬁj L"J"IXLDI

7 6 5 4 3 2 1 0 3 2 1 0

707 XX | X X XX, X N|F UP)]

e —————_——— ————
c A
ALPHANUMERIC CHAR CODE

N = Negative

F = Flash

U = Underline
D = Color set

128 ALPHANUMERICS
In G set.

— - ———_— ~ o -
c A

MOSAIC CHAR CODE

3 pels 3 pels
o
1 c0 ¢ DEDICATED
;2; c2 c3 MOSAIC
4 SET
5 ca C5
6
7 c6 Al
8
9 A2 A3

E88 EF9345-37

SHORT CODES.

They are derived from the long code by giving a 0
implicit value to each bit of the A nibble : positive,
not underlined, not flashing.

PACKING THE CODES IN MEMORY.

Long codes are paired. A pair is packed in a 3-byte
word. Therefore, the 80 codes of a row fill a 120-
byte row buffer (figure 21). The left most position on
the screen is even. Its corresponding C byte is at
the beginning of the first buffer. The next position on
the screen is odd. Its corresponding C byte is at the
beginning of the second buffer. Both nibbles are
packed in the third buffer. With short codes, the
same scheme yields 80-byte row buffers.

36/50
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ACCESS TO THE CODES IN MEMORY.

KRL command transfers 12 bits from/to the R1 and
R3 registers to/from memory. The read modify write
operation, necessary to write the A nibble in memo-
ry, is automatically performed provided that the A
nibble is repeated in the R3 register (figure 22). De-
dicated auto-incrementation is also performed when
required.

KRC command does a similar job for the short codes
(figure 23).

A very simple scheme allows the microprocessor to
transcode an horizontal screen location into a poin-
ter (figure 24). The joint use of this scheme with the
dedicated command alleviates all the packing/un-
packing troubles.

MICROELECTRONICS
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Figure 21 : 80 Char/Row Code Packing.

EVEN POSITION

7 6 5 4 3 2 4] 7 6 5 4 3 2 1 0
—————
| C J ! ! 8 (even)
U N SR S N N S R RS TS G RSN GO N G
PACKING2CODES ,— — — — - — — — — . _ -
IN 3 BYTES H | { [ B+t
IN MEMORY e d Ao Al Y Y Y W W S |
_______ - - -
—Jd_d_1_ el J__

————— N T —
ODD POSITION
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Figure 22 : KRL Command : Sequential Access to Long Codes.

7 6 5 4 3 2

— /oE B even -+ even position
- C— :
l/ \l
A’ !
KRL COMMAND ' i
\
/
R1 Cc \ %
R2 - - AV <
R3 A Y —¢>» TO f B + 1 odd -w—e odd position
R4 -
RS -
Ré DY
R7 B, X
L TJA] B +2
X

<4— D district number

v Flulo nN]F]

ulo |

The A nibble should be respected.

E88 EF9345-39
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Figure 23 : KRC Command : Sequential Access to Short Codes.

KRC COMMAND

R1 C
R2 -
R3 - Y
R4 -
R5 -
R6

R7

oo
x <

<e— D district number

Lo ro B (even)
// N
\
/ y
+ T
’
\\\ ,/,
"\ .
Tl B +1 (odd)

E88 EF9345-40

Figure 24 : Transcoding an Horizontal Screen Location into a R7 Pointer.

7 6 5 4 3 2 1 o

bt [ X5 | X4 X3 X2 | X1 X0 b0
Bl Rl il Bl il |

e —— T ———

Character position (0 to 79)

Rotate right
_—_— >

4 3 2 1

7 6 5 0
lb()lbl |X5|X4|X3|X? XIIXO

X = (0 to 39)

Block parity E88 EF9345-41

DISPLAYING THE ATTRIBUTES - DOR REGIS-
TER.

Short code and mosaic characters are not flashing,
not underlined and "positive".

The attributes are processed in the following order :

Underline or underlined cursor : foreground is for-
ced on the last slice (NT = 9).

Flash : background is periodically (0.5 Hz
—50 %) forced on all the window. The phase de-
pends on the negative attribute.

¢ Color select : a "positive” character is displayed

with a background color same as the margin co-
lor. The foreground color is selected in DOR re-
gister by the D attribute.

Negative : when the character is negative, ba-
ckground and foreground colors are exchanged.
In complemented CURSOR position, these co-
lors are complemented.

Insert : the D attribute selects one insert value in
DOR register. This attribute is then processed up
to the current insertion mode (see screen format
and attribute insert section).

7 6 5 4 3 2 1 0
DOR i1] 81)Gy Ry ig | Bog) Go; Ro
[ I—i%-i—luj ICOI ] D | N | BACKGND | FOREGND | i
b COLOR | COLOR
“—D—i—mie— D=0 —» 0|o0 Cwm Co i0
) 01 Co Cwm i0
MAT - = X xI - |8m Gwm AM 1 0 Cwm Cq i1
o 1 1 Cq Cwm i1
The pixel shift frequency is foik (12MHz). E88 EF9345-42
38/50
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Figure 25 ter : Go Alphanumeric Character Set in 40 Character/Row Mode — EF9345 R005.

c? ] 0 o [ 0 0 [} 0
Cc6 o )] o 0o 1 1 1 1
cs o [} 1 1 [} ] 1 1
ca o 1 o 1 o 1 o 1
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MICROPROCESSOR ACCESS COMMANDS

A microprocessor bus cycle may transfer one byte

from/to the microprocessor to/from a directly ad-

dressable register. These registers provide an indi-

rect access :

* to/from 5 on-chip indirect registers : ROR, DOR,
MAT, PAT and TGS.

* to/from the private memory.

Due to address/data multiplexing, a bus cycle is a 2
phase process (see Timing diagram 1 or Timing dia-
gram 2).

ADDRESS PHASE.

The falling edge of AS latches to AD(0:7) bus state
and CS signal into the temporary A address regis-
ter (figure 26).
e A(0:2) =i
This register index designates one out of 8 direct
access registers Ri.
* A3=XQR
This is the execution request bit.
* A(4:7)=ASN
This is the Auto-Selection Nibble.

Figure 26 : Direct Access Registers.

*+ A8=LCS .
This is the latched value of CS input pin.

EF9345 is selected when the following condition is
met : ASN = 2 (Hexa) and LCS = 0.

Therefore, EF9345 is mapped in the hexadecimal
microprocessor addressing space from XX20 to
XX2F, where XX is up to the user. When EF9345 is
not selected, its AD bus pins float and no register
can be modified.

I ] 1] JADDRESS

— REGISTER

(Temporary)
L_> Registre index
—» Execution request (XQR)
o Autoselect mibble

(compared 10 0010)
LCS (Latched CS)

E88 EF9345-46

7 0
R LL L1 lwl L1 J
DATA
A2 [4 N N N O ]mmms

"3[_1111111]

g l 1Yy ]AUXILIAHY
I LLX | I POINTER

e | o [ v L] wan

reo| s [ ) o gy ] romER

7 6 5 4 3 2 1

0 COMMAND

REGISTER

(write unly)

RO

7 6 5 4 3 2 1 0 STATUS

REGISTER
J [ [ 0 [0 {Read only)

[_.___> V sync status

—  » RI;
L e LXa(X'=39)
L e Xm(X-39)

—— . Alarm

» Busy

E88 EF9345-47
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DATA PHASE - REGISTERS.

When EF9345 is selected and while AS input is low,
the Ri register is accessed.

RO designates a write-only COMMAND register or
a read-only STATUS register.

R1 to R7 hold the arguments of a command. They
are read/write registers.

R1, R2, R3 are used to transfer the data.

R4, R5 hold the Auxiliary Pointer (AP).

R6, R7 hold the Main Pointer (MP).

(see memory organization ; pointer section for poin-
ter structure).

COMMAND REGISTER.

This register holds a 4-bit command type and 4 bits
of orthogonal parameters (see command table).

Type

There are 4 groups of command :
The IND command which gives access to on-chip
resources,

* The fixed format character code transfer com-
mands,

* The variable character code handling com-
mands,

¢ The general purpose commands.

Parameters.

RW:  Direction
1:to DATA registers (R1, R2, R3)
0 : from DATA registers.

r: Internal resource index (see figure 27).
l: Auto-incrementation
1 : with post auto-incrementation

Figure 27 : indirect On-chip Resource Access.

0 : without auto-incrementation.

p: Pointer select
1 : auxiliary pointer
0 : main pointer
S,S: Source, destination select
01 : source : MP ; destination : AP
10 : source : AP ; destination : MP

a,a: Stop condition
01 : stop at end of buffer
10 : no stop.

STATUS REGISTER

This is a read-only, direct access register.

S7:BUSY BUSY is set at the beginning of any
command execution. Itis reset at com-
pletion.

S6 : Al 7| LXm or LXa is set when respectively
the main pointer or the auxiliary poin-

S5:LXm  ter holds X = 39 before a possible in-
crementation.

S4: LXa The alarm bit S6 is set when LXm or
LXa is set and an incrementation
is performed after access.

S3: Gives the MSB value of R1.

S2: Gives the vertical synchronization signal

state.
This is maskable by the VRM command.

S1=80=0 Not used.

S3to S6 are reset at the beginning of any command.

The COMMAND TABLE shows every command
able to set, each of these status bits, after comple-
tion.

5

2 1 0

R1 X
R2 -
R3

Ra
RS

R6
R7 -

. B6.Cg C5Ca C3C
l 86, C6 C5,Ca C3 2]

7 6 4 3

|uluuR/W v
B T
—

* Note' A slice in 40C only can be read from the internal character generator The slice address must be initialized in R6. R7

IND COMMAND

s
TI

Register
ROM (*)
TGS

MAT
PAT
DOR

~ o w s N ~0

ROR

NT

R7 841153710(:(
TR SNl

E88 EF9345-48
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NOTES ON COMMAND EXECUTION.

1. The execution of any command starts at the trai-
ling edge of DS when (and only when) :
- EF9345 has been selected,
- XQR has been set,

at the previous AS falling edge.

This scheme allows loading a command and its ar-
gument in any order. For instance, a command,
once loaded, may be re-executed with new or part-
ly new arguments.

2. At power on, the busy state is undeterminated.
It is recommanded to load first a dummy com-
mand with XQR = 1 before any effective com-
mand.

3. While Busy is set, the current command is under
execution. Register access is then restricted.

Register access with XQR =0
- Read STATUS is effective.
- Write COMMAND or any other register ac-
cess are ineffective.

That is to say, the microprocessor reads undetermi-
ned values and may not modify a register.

Register access with XQR =1
- Read STATUS or write COMMAND are effec-
tive,
- Access to other registers is ineffective.

However, the previous command is aborted and the
new command execution launched (with an initial
state undetermined for registers and memory loca-
tions handled by the aborted command).

4. Execution suspension.

The execution of any command (except VRM, VSM)
is suspended during the last and first TV line of an
active row. This is because the memory bus cannot
be allocated for microprocessor access during this
104 us period.

44/50 L3y SCS-THOMSON

This holds too for internal resource access because
on-chip data transfer uses internal data memory
bus.

IND COMMAND (see figure 27).

This command transfers one byte between R1 and
an internal resource. The r parameter designates
one on-chip indirect register.

FIXED FORMAT CHARACTER CODE ACCESS :
KRF, KRG, KRL KRC

Each of these commands is dedicated to transfer
one complete character code between DATA regis-
ters and memory. MP is exclusively used.

KRF transfers 24 bits.
KRG transfers 16 bits.
KRL transfers 12 bits.
KRE transfers 8 bits.

Code packing, pointer and data structures are ex-
plained in the corresponding character code sec-
tion.

When auto-incrementation is enabled, MP is auto-
matically updated after access so as to point to the
next location. This location corresponds to the next
right position on screen. When last position (X = 39)
isaccessed, LXm is set. When last position is acces-
sed with auto-incrementation, alarm is also set. MP
is then pointing back at the beginning of the row :
there is no automatic Y incrementation.

VARIABLE CODE HANDLING COMMANDS :
KRV EXP, CMP, KRE

An overview on these commands is given in "han-
dling the variable codes" (40 char./row section).
KRV uses R5 to point the attribute file. LXa is set

when this file is full (the last attribute pair has been
accessed).

MICROELECTRONICS
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EXP and CMP use MP and R5 in the same way as
KRV. Furthermore, R4 points to a working double
buffer. These two commands process a whole row
buffer and stop either at the end of the row buffer or
when the file overflows. In the last case, the alarm
bit is set.

KRE uses MP to point to a buffer and R4 to point to
a working double buffer. R5 is unused. In other res-
pects, KRE is identical to KRL.

For these commands, R4(5:7) hold the LSB’s block
dress of the working buffer W.

7 6 5 4 3 2 1 0
[opryz] | vy ] e
———— TNt

7w Yw

ZWs is given by bit 6 of R6

GENERAL PURPOSE ACCESS TO ABYTE-
OCT.

This command uses either MP or AP pointer.

When MP is in use, an overflow yields to a Y incre-
mentation.

&1

SGS-THOMSON
MICROELECTRONICS

MOVE BUFFER COMMANDS : MVB, MVD, MVT.

These are memory to memory commands which
use R1 as working register.

MVB transfers a byte from source to destination,
post-increments the 2 pointers and iterates until the
stop condition is met. MVD and MVT are similar but
work respectively with 2 byte word and 3 byte word.
That is to say, MVB works on buffers, MVD on dou-
ble buffers and MVT on triple buffers. If the parame-
ter a = 1, the process stops when either source or
destination buffer end is reached. If the parameter
a = 0, the process never stops until aborted. In this
case, main pointer overflow yields to a Y incremen-
tation in MP. So, a whole block or page may be ini-
tialized.

MISCELLANEOUS COMMANDS : INY, VRM and
VSM.

INY command increments Y in MP.

VRM and VSM respectively reset and set a vertical
synchronization status mask. When the mask is set,
status bit S2 remains at 0. When the mask is reset,
status S2 follows the vertical sync. state : it is reset
for 2 TV lines per frame and stays at 1 during the re-
maining period. It becomes readable by the micro-
processor from the status register. After power on,
the mask state is undetermined.

45/50
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COMMAND TABLE

Type Memo Code Parameter Status Arguments Execution Time (1)
7 6 5 4 3 2 1 0 [AlLXn LXe R17{R1 R2 R3 R4 R5 R6 R7 Write Read
Indirect IND 1 0 0 0 |RW r o 0 0 O|D - =-|- =~ MP 2 35
40 Characters - 24 Bits KRF 0 0 0 0 [RWO 0 | X X 0o o|C B A|- - MP 4 75
40 Characters - 16 Bits KRG 0 0 0 0 |RWO 1 1 X X 0 O0fA" B* W|- - MP 55 75
80 Characters - 8 Bits KRC 0 1 0 0 |RWO 0 | X X 0 0|C - -—-|- - MP 9 9.5
80 Characters - 12 Bits KRL 0 1 0 1[RWO 0 I X X o ofC - A|- - MP 125 115
40 Characters Variable KRV 0 0 1 0|RWO 0 | X X X X|[C B A|- XF| MP (2)3+3+j 35+6"]
Expansion EXP o 1 1 0 00 0 O X 0 X 0fC B A|PWXFl MP (3) < 247 -
Compression CMP O 1t 1 1 00 0 O X 0 X 0}C B A|PWXF MP (3) < 402 -
Expanded Characters KRE |0 0 0 1 [RWO 0 | X X 0 0fC B A|PW-| MP 4 75
Byte ocT {0 0 1 1 [RWp 0 | |[X X X 0|D - -| AP MP 4 45
Move Buffer MVB 11 0 1 ss§a a|0 0 0 Oo|]wW - -| AP MP () 2+4.n -
Move Double Buffer MVD 1 1 1 0 ssa al|0 0 0 O0O|W - -~ AP MP (2) 2+8.n -
Move Triple Buffer MVT (1 1 1 1 s§a a{0 0 0 O0|W - - AP MP (2) 2+12.n -
Clear Page (4) - 24 Bits CLF 0 0 0 O o1 0 1 X X 0o 0(C B A|- - MP < 4700 (1 K code) -
Clear Page (4) - 16 Bits CLG 0 0 0 © o1 1 1 X X 0 O0]|A" B W|- - MP < 5800 (1 K code) -
Vertical Sync Mask Set VSM |1 0 0 1 1 0 0 1 0o 0 0 0f|- - —-|=- =-|- - 1 -
Vertical Sync Mask Reset | VRM 1 0 0 1 01 0 1 === - == -]- - 1 -
Increment Y INY 1 0 1 1 0 0 0 O 0o 0 oO - =|- -1y - 2 -
No Operation NOP (1 0 0O 1 000 1t |- - - - == -]- - 1 -
P : Pointer select - . Not affected (1) Unit : 12 clock periods (= 1 ps) without possible suspension.
1 : auxiliary pointer w : Used as working register . total number of words < 40 ; j = 1 for long codes, j = 0 for short
0 : main pointer. PW (Z, YW) : Working buffer codes.
s, S : Source, destination o ;F )S(e;_“oer Reset : Worst case (20 long codes + 20 short codes).
?; :g::z: : LA: .; :::il::ttig::ai | Pointer incrementation : These commands repeat KRF or KRG with Y.incrementatfon when X
- ' D : Data overflows. When the last position is reached in a row. Y is
a,a: Stop condition MP : Main pointer incremented and the process starts again on the next row
01 : stop at end of buffer AP - Auxiliary pointer

10 : no stop
r . Indirect register number

Sv€643
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INTERFACE WITH EF6801

PORT C <‘r > AD(0:7)

EF6801 EF9345
sc1 > as
E > DS
sC2 RIW
i0s cs

EBBEF9345-49

MINIMUM APPLICATION WITH 2K X 8 MEMORY
One page memory terminal in 16-bit fixed format or 24-bit compressed format.

$ D0-D7
ADM (0:7) C_J > iy > AO-A7
RAM
EF9345 2K x 8
ET2128
ASM &
AM (8:10) 4> AB.A10
GE OE
WE WE
E88EF9345-50
[Ny SGS-THOMSON 47/50
7’ MICROELECTRONICS
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TYPICAL APPLICATION WITH 8 K X 8 DYNAMIC OR PSEUDO-STATIC RAM
Multipage terminal with possibility of multiple user definable character sets.

ADM (0:7)

EF9345

l

>
ol £

g
m

AM {8:12)

4>

00-07

HETE]

AB8-A12

RAM
8Kx8

EB8EF9345-51

MAXIMUM APPLICATION WITH 16 K X 8 MEMORY
Multipage terminal with user definable character sets and buffer areas.

EF9345

CLK

ADM (0:7}

AM (8:13)

ASM

o
o
o
[}

(o]
Q112741574
(2]
Q12741574

ADDRESS MUX
2 x 74L8157

12 MH2z
CLOCK

Y

AD-A7

CAS

o % 3
12

DO0-D3

DRAM:
16K x 4

I

EB88EF9345-52

48/50
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EF9345

ORDERING INFORMATION

Part Number Package Character
Generator
EF9345PRYYY DIP40 RYYY
EF9345FNRYYY PLCC44 RYYY

PACKAGE MECHANICAL DATA
40 PINS — PLASTIC DIP

Datum

Hﬁmmm_?%nmmnng;

27

nm T
/

.2 9
. o
e 1324
(2j

(1) Nominal dimension

(2) True geometrical position

o /

&U’D%’_/I OO0 UOJnILn
1 20 |

53 max. . 14

)

40 PINS
LSy SGS-THOMSON 49/50
’l MICROELECTRONICS
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EF9345

PACKAGE MECHANICAL DATA (continued)
44 PINS ~ PLASTIC CHIP CARRIER

17,40

—L=r

17,65

44 pins

50/50 (37 SGS-THOMSON
’I MICROELECTRONICS
62
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Y/ s1cRoELECTRONICS TS9347

SINGLE CHIP SEMI-GRAPHIC DISPLAY PROCESSOR

a SINGLE CHIP LOW-COST CRT CONTROLLER

= UP TO 60 Hz SCREEN REFRESH RATE

s 32 KBYTE DEDICATED MEMORY ADDRES-
SING SPACE

= 2 SCREEN FORMATS :

25 ROWS OF 40 CHARACTERS
25 ROWS OF 80 CHARACTERS

» ON-CHIP 154 ALPHANUMERIC AND 128 SE-
MIGRAPHIC CHARACTER GENERATOR

u EASY EXTENSION OF USER DEFINED AL-
PHANUMERIC OR SEMI-GRAPHIC SETS
(>1K characters)

u 40 CHARACTERS/ROW ATTRIBUTES :
FOREGROUND AND BACKGROUND COLOR,
DOUBLE HEIGHT, DOUBLE WIDTH, BLIN-
KING, CONCEAL, INSERT

= 80 CHARACTERS/ROW ATTRIBUTES :
UNDERLINING, BLINKING, REVERSE, CO-
LOR SELECT

» PROGRAMMABLE ROLL-UP, ROLL-DOWN,
UPPER OR LOWER SERVICE ROW

= ON-CHIP R, G, B SHIFT REGISTERS

= ANALOG COMPOSITE LUMINANCE SIGNAL
OUTPUT

= VERSATILE /O CONFIGURATION : VIDEO
AND SYNC OR GENERAL PURPOSE I/0

DIP40
(Plastic package)

PORTS FN

» ADDRESS/DATA MULTIPLEXED BUS DI- PLCC44
RECTLY COMPATIBLE WITH STANDARD (Plastic Chip Carrier)
MICROCOMPUTERS SUCH A 6801, 6301,
8048, 8051

DESCRIPTION

A complete display control unit may be implemen-
ted with TS9347 and a single standard memory
package. This new advanced CRT controller drasti-
cally reduces IC cost and PCB area for low-end co-
lor or monochrome terminal.

January 1989 1/42
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TYPICAL APPLICATION

2K x8 to 32K x8
memory
A
TS9347
i
|/
M
oot
515 EF6801
TSG7514
E88TS9347-01
PIN CONNECTIONS
TS9347 TS9347 TS9347
CP/1R00 CP/2R00 CFN/R00
Ve O 40 [1 ADMO Ve 1 40 [1 ADMO
VSEE 2 39 [1 ADM1 Vo 2 39 [1 ADM1
CE(]3 38 [J ADM2 CE[3 38 [] ADM2
WE [ 4 37 ] ADM3 WE [] 4 37 [] ADM3 8§|ii‘“w §$§§§§
Aswlls 36 [] ADM4 Aswi 0 s 36 ] ADM4 zzEEla22 222
C e YA e -39 d3g g
Vppl e 35 [] ADM5 Vpplle 35 [] ADMS5 il pos P
vz 34 [1 ADM6 vz 34 [] ADM6 88 381 ADMS
B (s 33 [] ADM7 B8 33 [] ADM7 Rlo 37[1aDMe
RO 9 32 [J AM8 Rl 32 [] AM8 a0 asJaom7
all10 31 [ AM9 cQ10 31 [ AM9 ceourGnn ssflaue
i xTALj12 34[1ame
cLkout [ 11 30 [1 AM10 XTAL [] 11 30 [J Am10 owkDia aslamo
XTAL [ 12 29 [J AM11 CLK [ i2 29 [J AM11 SYNG INL[ 14 a2llam1t
oLk [ 13 28 [J AM12 SYNCIN [} 13 28 [J AM12 aslits a1[Jamr2
SYNC IN [] 14 27 [1 AM13 As [} 14 27 [1 AmM13 osfe aoflamia
Wil
As [ 15 26 [ AD7 ps {15 26 [ AM14 W '7mmo_wgqmmezngM”
s [ 16 25 [] AD6 RW (] 16 25 [1 AD7 R a-a-a- e
- [=] o o o Qo o
RW [ 17 24 [} AD5 ADo [ 17 24 [] ADB @ER= ez
ADO [] 18 23 [1 AD4 AD1 [ 18 23 [J AD5
AD1 [] 19 22 [1 AD3 AD2 [ 19 22 [] AD4
AD2 [] 20 21[1CS ¢s 20 21 [J AD3
/
242 (37 SGS-THOMSON
Y/ raicroELECTRONICS
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BLOCK DIAGRAM

[ STATUS l couuan
' j ROW BUFFER
AD(7:0) |- T 40x24 BITS
ADORERS BUFFER DATA BUS
A8 —— >
- L
— [ |
DS
preseesd R2
A3 ADOREGSE BUS USER DEFINE
W TERS ROM
R4
CHARACTER
cs RS
GENERATOR
[ R6
il J
q BUS INTERFACE }‘ > RG.B
ATTRIBUTE LOGIC -
DOR vDDC
VRANSCODER L PAT DAC 4= ¥
MAT vSSC
REFRESH —J
I % - TGS F—> XTAL
{ \ {' ROR 0sc CLK
TIMING GENERATOR ﬂ# » CLKou
[ MEMORY INTERFACE ] J
AM(14:9 ADM(T:0)  ASM  OF WE SYNC vDD vss
E88TS9347-02
(37 SGS-THOMSON 42
’I MICROELECTRONICS
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PIN DESCRIPTION

All the input/output pins, XTAL and Y excepted, are TTL compatible.
MICROPROCESSOR INTERFACE

Pin . .
Name Type Function Description
AD (0:7) 110 Multiplexed These 8 bidirectional pins provide communication with the
Address/Data Bus microprocessor system bus.
AS | Address Strobe The falling edge of this control signal latches the address on
the AD (0:7) lines, the state of the Data Strobe (DS) and Chip
Select (CS) into the chip.
DS | Data Strobe When this input is strobed high by AS, the output buffers are
selected while DS is low for a read cycle (R'W = 1).
In write cycle, data present on AD (0:7) lines are strobed
by R/W low (see timing diagram 2). _
When this input is strobed low by AS, R/W gives the direction
of data transfer on AD (0:7) bus. DS high strobes the data to
be written during a write cycle (R/W = 0) or enables the output
buffers during a read cycle (R/W = 1). (see timing diagram 1).
RIW | Read/Write This input determines whether the internal registers get written
or read. A write is active low ("0").
cs | Chip Select The TS9347 is selected when this input is strobed low by AS.
MEMORY INTERFACE
N Pin Functi Descripti
ame Type unction escription
ADM (0:7) 110 Mutiplexed Lower 8 bits of memory address appear on the bus when ASM
Address/Data Bus is high. It then becomes the data bus when ASM is low.
AM (8:14) (o} Memory These 7 pins provide the high order bits of the memory
Address Bus address.
OE (e} Output Enable When low, this output selects the memory data output buffers.
WE O Write Enable This output determines whether the memory gets read or
written. A write is active low ("0").
ASM o Memory This signal cycles continuously. Address can be latched on its
Address Strobe falling edge.
a2 Ly7 SGS-THOMSON
Y/ HaicRoELECTRONICS
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VIDEO INTERFACE

Pin . L

Name Type Function Description

R [¢] Red/Composite Sync * When TGSs =0, this output delivers the Red component of
the video signal. It is low during the H and V blanking intervals.
* When TGSs = 1, this output delivers the composite
synchronization signal.

G (e} Green/Insert/Port 1 * When TGS, = TGSs = 0, this output delivers the green
component of the video signal. It is low during the V and H
blanking intervals.

* When TGS, = 1, this output delivers the Insert attribute. It
allows to insert the video signals in another external video for
captionning purposes for example. It can also be used as a
general purpose attribue or color.

* When TGSs =1 and TGSy =0, this pin is a general purpose
output port. lts state is programmed by the value of PAT2.

B O Blue/Port 2 * When TGSs = 0, this output delivers the blue component of
the video signal. It is low during the V and H blanking intervals.
* When TGSs = 1, this pin is a general purpose output port
programmed by the value of PAT7.

Y (0] Composite Luminance This analog output delivers the composite luminance signal
with 8 different grey levels plus the synchronization level.

Sync | Sync. Input/Input Port * When TGS; =1, this input allows to vertically and, if TSGo,
is set, horizontally synchronize the TS9347 on an external
signal.

* When TGS, = TGS3 =0, the logic state of this input may be
read by the microprocessor, and acts as a generall purpose
input port.
* This input must be grounded if not used.

OTHER PINS

N Pin F . D ioti

ame Type unction escription

CLK /0 Crystal/Clock Input These pins allow to connect a crystal to generate the input

XTAL Crystal Output frequency from 12 to 15 MHz. If an external signal is used, it
must be applied on CLK input, XTAL is left unconnected.

CLKOUT o Clock Output When internal oscillator is used, this pin provides a TTL
compatible oscillator output for general operation.

Vss S Power Supply Ground.

Vop S Power Supply +5V

Vssc S Power Supply These pins provide separate 0 V and 5 V power supply for the

Vopc Power Supply Y analog converter, allowing asier noise reduction.

L7 S6S:THOMSON 542

MICROELECTRONICS
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FUNCTIONAL DESCRIPTION

The TS9347 is a low cost, semigraphic, CRT con-
troller.

The TS9347 displays up to 25 rows of 40 charac-
ters or 25 rows of 80 characters, including either an
upper or lower service row.

The on-chip character generator provides a stand-
ard, 5 x 7, character set and standard semigraphic
sets.

More user definable (8x10) alphanumeric or semi-
graphic sets may be mapped in the 32 K x 8 private
memory addressing space.

These user definable sets are available only in 40
characters per row format.

MICROPROCESSOR INTERFACE

The TS9347 provides an 8-bit, address/data multi-
plexed, microprocessor interface.

It is directly compatible with popular (6801, 8048,
8051, 8085....) microprocessors.

REGISTERS

The microprocessor directly accesses 8 registers :

n RO : Command/status register

a R1:R2, R3: Data registers

n R4, R5] Each of these register pairs points into
Re, R7} the private memory.

Through these registers, the microprocessor indi-
rectly accesses the private memory and 5 more re-
gisters :

» ROR, DOR : Base address of displayed page
memory and of user external character gener-
ators.

» PAT, MAT, TGS : Used to select the 1/O configu-
ration, the page attributes and format, and to pro-
gram the timing generator options.

PRIVATE MEMORY

The user may partition the 32 K x 8 private memo-

ry addressing space between :

m pages of character codes (2 K x 8 or 3 K x 8),

» external character generators,

= general purpose user area.

Many types of memory components are suitable :

= ROM, DRAM or SRAM,

m 2Kx8,8Kx8, 16 Kx 4, 32 K x 8 organization,

= Modest400 ns cycle time and 240 ns access time
is required.

6/42 L7 SGS-THOMSON

40 CHARACTERS PER ROW : CHARACTER
CODE FORMATS AND ATTRIBUTES

Once the 40 characters per row format has been se-
lected, one character code format out of two must
be chosen :
n 24-bit format

All the attributes are provided in parallel.
» 16-bit format :

Some parallel attributes, others are latched.

The 16-bit fixed format is compatible with EF9345
CRT controller.

Character attributes provided :

- Back ground and foreground color (3 bits
each),

_ Double height, double width,

- Blinking,

- Reverse,

- Underlining,

- Conceal,

- Insert,

- 11 x 100 user definable character generator
in memory.

80 CHARACTERS PER ROW FORMAT : CHA-
RACTER CODE FORMAT AND ATTRIBUTES

Two character code formats are provided :
= Long (12 bits) with 4 parallel attributes :
- Blinking,
- Underlining,
- Reverse,
- Color select
= Short (8 bits) : no attributes.

TIMING GENERATOR

The whole timing is derived froma 12 to 15 MHz on
chip oscillator.

The RGB outputs are shifted at 8 to 10 MHz for the
40 character/row format and at 12 to 15 MHz for the
80 character/row.

The timing generator allows different display
modes :

= Interlaced or not

= Master or slave synchronization.

VIDEO OUTPUT

The video output is always available as a composite
luminance signal on the analog output Y ; the logic
R, V, B, Syncout and Insert components may be se-
lected on the RGB output pins.

MICROELECTRONICS
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MEMORY ORGANIZATION

LOGICAL AND PHYSICAL ADDRESSING

The physical 32 Kbyte addressing space is logical-
ly partitioned by the TS9347 into 40-byte buffers (Fi-
gure 1). More precisely, a logical address is given
by an X, Y, Z triplet where :

= X = (0 to 39) points to a byte inside a buffer,

= Y =(0,8 to 31) points to a buffer a 1 Kbyte block,
» Z =(0to 31) points to a block.

Figure 1 : Memory Row Buffer.

Both pointers have the same format. R7 (resp. R5)
holds the X component and the two LSB’s of the Z
component. R6 (resp R4) holds the Y component
and the three MSB'’s of the Z component. This
package induce a partitionning of Z in 8 districts of
4 blocks each.

Logical to physical translation is performed on chip
following Figure 4 scheme.

Figure 2 : Pointer Auto Incrementation.

X X

-—
0 39 0 3g
qlr DISTRICT ,‘1 ,11; ]’,

BLOCKO
(1 Kbyte)

frss
oo
oo

BLOCK 2

BLOCK 3

v DISTRICT 2 I~ ]

@ DISTRICT @

POY
it

120-BYTE ROW BUFFER 80-BYTE ROW BUFFER

® Row buffers lay inside a district.
® At two or three successive block addresses (modulo 4).
@ First block address is even.

E88TS9347-03

Y =(0,1;81t031)

[dzldlldOJ4L3 12 L1 JOJ R6

MAIN
X=01039 POINTER
1 a 2 1 o] R7
EICIENENERENER
Y*=(0,1:;81031)
42, d1 d'or4 3,2 1 o]m
1971 |l
- AUXILIARY
X'=01039 POINTER
[nolstJaLa 12! io RS,
Z=(01o031)
4
. L3 2l1|ol
2=0e—_ . T T
4:0e—0 271 o 8
6=02— o ;7
-—

Y 10
1

! 0 B 2
N 2\ // \
\\_’/, \\__// 3

N ’

Z incrementation/
decrementation
Modulo 4 on the

block number only

Y incrementation
Modulo 24

X incrementation
Modulo 40

E88T7S9347-04

POINTERS

Each X, Y, and Z component of a logical address is
binary encoded and packed in two 8-bit registers.
Such a register pair is a pointer (Figure 2). TS9347
contains two pointers :

= R6, R7 : main pointer

= R4, R5 : auxiliary pointer.

:77 SGS-THOMSON

DATA STRUCTURES IN MEMORY

A page is a data structure displayabie on the screen
up to 25 rows of characters. According to the cha-
racter code format, each row on the screen is asso-
ciated with 2 (or 3) 40-byte buffers. This set of 2 (or
3) buffers constitutes a row buffer (Figure 1). The
buffers belonging to a row buffer must meet the fol-

7/142
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lowing requirements :

» they have the same Y address,

» they have the same district number,

n they lie at 2 (or 3) successive (modulo 4) block
addresses in their common district.

Consequently, a row bufferis defined by its first
buffer address and its format.

A Page is a set of successive row buffers :

= with the same format,

= with the same district number,

» with the same block address of first buffer. This
block address must be even.

aQlress Must e ©

= lying at successive (modulo 24) Y addresses.

Consequently, a page should not cross a district
boundary. General purpose memory area may be
used but should respect the buffer or row buffer
structure. See Figure 2 for pointer incrementation
implied by these data structures.

MEMORY TIME SHARING (see Figure 3)

The memory interface provides a 500 ns cycle time
at Fin = 12 MHz. That it to say a 2 Mbyte/s memo-
ry bandwidth is shared between :

= reading a row buffer from memory to load the in-
ternal row buffer (up to 120 bytes once each row),

= reading user defined characters slices from me-
mory (1 byte each us),

m indirect microprocessor read or write operation,

n refresh cycles to allow DRAM use, with no over-
head.

A fixed allocation sheme implements the sharing.

Notes on Figure 3.

1. Dumming cycles are read cycles at dummy ad-
dresses.

2. RFSH cycles are read cycles performed by an
8-bit auto-incrementing counter. Low order address
byte ADM (0:7) cycles through its 256 states in less
than 1 ms.

3. The microprocessor may indirectly access the
memory once every us, except during the first and
the last line of a row, when the internal buffer must
be reloaded.

During these lines, no microprocessor access is pro-
vided for 104 us ; this holds too when no user defi-
ned character slices are addressed.

Figure 3 : Memory Cycle Allocation (12 MHz operation).

40 us - 24 ps ——»
!
N |
|
|
|
. |
312
SCAN LINES I ONE ROW = 10 SCAN LINES
250 ACTIVE
ACTIVE DISPLAY
SCAN LINES TIME
v __
| MEMORY CYCLE
INACTIVE LINE ouM | uP RFSH | uP DUM : dummy cycle
| | uP :indirect access to memory
LAST ROW LINE uos | LD LD ; LD " RFSH : refresh cycle
: | UDS : slice read cycle
FIRST ROW LINE uns 1 Lo RFSH up LD : read cycle to load the internal
| row buffer.
OTHER ROW LINE ubs | uP RFSH | uP
-— 1 ps ———a -1 ps —|
40 ps -—— 24 uys ———»
E88TS9347-05
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Figure 4 : Logical to Physical Address Transcoding Performed on—chip.

———

Z (0to 31) Y {0, 8 10 31) X {0 10 39)
T ——— T e, At
D B
——e e,
LOGICALADDRESS|43 2l1l0’ 14[3’2|l|0i [51413J211iv0_]

TRANSCODING

PHYSICAL ADDRESS |14 13,12 (11

|1°]9J8J7]6|5]413J 2 41 0

Xand Y
CONDITION

PHYSICAL ADDRESS AM (3:10)

10 9 8 7 6 5 4 3

X5=0
X5 =1

b0 | Y4 Y3 | Y2 Yi YO | X4 X3
b0 0 ] Y2 vi YO | Y& Y3

Y0 =0

b0 0 0 X5 X4 X3 0 0

E88TS9347-06

SCREEN FORMAT AND ATTRIBUTES OUTPUTS CONFIGURATION

The screen format and attributes are programmed
through 5 indirectly accessible registers : ROR,
TGS, PAT, MAT, and DOR. IND command allows
accessing to these registers. TGS is also used to
select the timing generator options (see Screen For-
mat Table).

ROW AND CHARACTER CODE FORMAT : TGS
(6:7)

Two row formats and 4 character code formats are
available but cannot be mixed in a given screen.

TIMING GENERATOR AND CONFIGURATION
OPTIONS : TGS (1:5)

TGS1 =0 : noninterlaced mode, 312 lines/frame.
TGS1 =1 : interlaced mode, 312.5 lines/frame.
TGS (2,3) : input synchronization configuration.

The SYNC input may be interpreted as a synchro-
nization signal or as a general purpose input port,
which state can be read by the microprocessor in
the status register (bit 2). Alternatively, the vertical
synchronization output from the timing generator
can be read in the same register.

The composite incoming SYNC IN signal is separa-
ted into two internal signals :

» Vertical Synchronization In (VSI)

» Horizontal Synchronization In (HSI)

‘7_,' SGS-THOMSON

TGS3 = 1 enables VSI to reset the internal line
count : SYNC IN input is sampled at the beginning
of the active area of each line. When the sample
transits from 0 to 1, the line count is reset at the end
of the current line.

TGS3 = TGS2 = 1 enables HSI to control an inter-
nal digital PLL : HSland on-chip generated H. SYNC
OUT are considered as in phase if their leading
edges match at plus or minus 1 clock period. When
they are out of phase, the line period is lenghtened
by 1 clock period (80 ns at 12 MHz).

Screen Format Table resumes the different combi-
nations.

TGS (4,5) : output configuration

Three output pins may be configured to output ei-
ther video signals or general purpose output ports.
The Screen Format Table summarizes the possible
configurations, with the following definitions :

R, V, B : Red, Green and Blue Video components
| : Insert signal

HVS  : Composite H and V synchro output

P1, P2 : General purpose output ports

PAT2 gives the value of P1, PAT7 gives the value
of P2 : alogical "1" will cause a "high" on the corre-
sponding output, while a "0" results in a "low".

9/42
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SCREEN PARTITION, PAGE POINTER ROR
(see top of the Screen Format Table)
The screen is partitioned in three areas :

"The margin
" The service row
The bulk or remaining rows

MAT (0:3) declares the color of the margin and the
value IM of its insert attribute.

DOR?7 and ROR register point to the page to be dis-
played : DOR7 gives the MSB of the Z address,
ROR (7:5) three next bits, the LSB is implicitly ZO
=0 (the page block address must be even). YOR
(= ROR (4:0)) gives the first row to be displayed at
the top of the bulk area. The next row buffers to be
displayed are fetched sequentially by incrementing
the Y address (modulo 24). This address never gets
out of the origin block. Incrementation of YOR by the
microprocessor yields a roll up.

SERVICE ROW : TGSO ; PATO

The 10 scan line service row can be displayed at the
top or the bottom of the screen, depending on the
value of TGSO. The service row is fetched from the
origin block at Y = 0 ; it does not roll ; it may be di-
sabled by PATO = 0 ; it is then displayed as a mar-
gin extension.

BULK : PAT1 ; MAT7

The bulk is displayed for 240 scan lines. Each row
buffer is usually displayed for 10 scan lines. Howe-
ver, MAT7 = 1 doubles this figure : then every cha-
racter appears in double height (double height
characters are quadrupled).

10/42 .
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PAT1 = 0 disables the bulk. When disabled, the cor-
responding scan lines are displayed as a margin ex-
tension.

CURSOR : MAT (4:6)

To be displayed with the cursor attribute, a charac-
ter must be pointed by the main pointer (R6, R7) and
MAT6 must be set. The cursor attributes are given
by MAT (4,5) :

= Complementation :

The R, G, B or each pixel is logically negated :

R,G,B— R GB
= Underline :

The underline attribute is negated
u Flash :

The character is periodically displayed with, then wi-
thout the cursor attribute (50%/50% =~ 1 Hz).

FLASH ENABLE (PAT 6) - CONCEAL ENABLE
(PAT3)

Any character flashing attribute is a "don't care"
when PAT6 = 0. When PAT6 = 1, acharacter flashes
if its flashing attributes is set. It is then periodically
displayed as a space (50%/50% = 0.5 Hz).

PAT3 is a 'don’t care" for 80 char./row formats.
When any 40 char./row format is in use :

* if PAT3 = 0, the conceal attribute of any character
is a "don’t care"

* if PAT3 = 1, the conceal attribute of each charac-
ter is interpreted : a concealed character appears
as a space on the screen.
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INSERT MODES : PAT (4:5)

These modes make sense only if the insert signal |
is available on the G pin, that is to say when
TGS4 = 1.

During retrace, margin and extended margin pe-
riods, the | signal outputs the value of the insert mar-
gin attribute : | = IM = MAT3.

During active line period, the | output is controlled
by the insert mode, and I1 and 12, the insert attri-
butes of each characters. The | output may have se-
veral uses : (See figure below).

VIDEO OUTPUT DURING ACTIVE PERIODS

"As a margin/active area signal in the Active Area
Mark mode

As a character per character marker signal in the
Character Mark mode

As a video mixing signal in the other modes, pro-
vided that the TS9347 has been vertically and hori-
zontally synchronized with an external video
source : the | output allows mixing TS9347 video
output (I = 1) and external video signal (I = 0). This
mixing may occur for the complete character win-
dow (Boxing mode) or only for the foreground pixels
(Inlay mode).

Insert Mode 11 | 12 | Char. Level Pixels I Video Output Comments
Active Area Mark - | - - 1 Unchanged
Character Mark 0 - - 0 Unchanged
1 - 1 Unchanged
Inlay 0 - - 0 Black Non Insert
1 - Background 0 Black
1 - Foreground 1 Unchanged Inlaid
Boxing and Inlay 0 - - 0 Black Non Inserted
1 0 - 1 Unchanged Boxed
1 1 Background 0 Black
1 1 Foreground 1 Unchanged Inlaid
SCREEN FORMAT TABLE
MEMORY ‘1
SERVICE ROW of e [ Y ORIGIN
Y ORIGIN 8 Y ORIGIN +1
Y ORIGIN + 1
[ —
YOR H
31 SERVICE ROW
UPPER SERVICE ROW LOWER SERVICE ROW
7 6 5 4 3 2 1 0
[zaiznz2] | | 1y ] moru=n
TN —
L * 2 Origin row address
YOR = (0810 31)
» Block origin (even)
Z4 = DOR7
E88TS9347-07
LNy SGS-THOMSON 1142
Y/ iicroeLECTRONICS
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SCREEN FORMAT TABLE (continued)

v
sync.INPIN FUNCTION | STATUS G- | syncHRONIZATION| TG, | TS6,
INPUT PORT INPUT PORT NO SYNC. 0 0
V.SYNC.OUT | NOSYNC. 1 0
V.SYNC. SYNC. IN V.SYNC. 0 1
COMPOSITE SYNC. IN V.SYNC.OUT | H.AND V.SYNC. 1 1
OUTPUT PINS TGSy | TGS5
;] G R
B G R 0 0
B ! R 1 o —~— =
P2 P HVS 0 1 7 6 5§ 4 3 2 1 0
P2 | HVS 1 1 [ ) ] l ] l 1 TGS (r=1)
L Service row low
CHAR CODE TGsy | Tesg 4—] L> Interlaced
40 CHAR LONG 0 0
40 CHAR SHORT 0 1 7 6 5 4 3 2 1 0
80 CHAR LONG 1 1 I T [ | [ 1 [ L J PAT (r=3)
80 CHAR SHORT 1 0 ~————
L Service row enable
Bulk enable
—» Putt
INSERT MODE PATg | PAT, - » Conceal enable
° Flash enable
INLAY 0 Port 2
BOXING AND INLAY 0 1
CHARACTER MARK 1 0 2 6 5 4 3 2 1 0
1 1 T
ACTIVE AREA MARK [T l " I BMIGMJRM] MAT (r = 2)
L, Margi |
CURSOR DISPLAY MODE MATg [ MAT, } Ma::f: :’s:"
jin inser
FIXED COMPLEMENTED 0 0 » Cursor display enable
FLASH COMPLEMENTED 1 0 —» Double height
-—
FIXED UNDERLINED 0 ! NOTE : PROGRAMMING BIT VALUE
| FLasd unoenLieo ] 1= True
0 = False
E88TS9347-07/1

40 CHAR/ROW CHARACTER CODES

To display pages in 40 character per row format,
one‘out of two character code formats must be se-
lected :

" Long (24 bits) code : all parallel attributes.

" Short (16 bits) code : mix of parallel and latched
attributes.

Short codes are translated into long codes by the
TS9347 during the internal row buffer loading pro-
cess. The choise of the character code format is ob-
viously a display flexibility/memory size trade off, left
up to the user.

LONG CODES
This is the basic 40 char/row code. Each 8 pixel x

10 lines character window on the screen is associa-
ted with a 3-byte code in memory, namely the C, B,

&7

12/42
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and A bytes (Figure 5). A row on the screen is as-
sociated with a 120 byte row buffer in memory.

3-byte code structure

1. C7 is a don’t care. Up to 128 characters may be
addressed in each set. Each user definable set
holds only 100 characters : C-byte value ranges
from 00 to 03 and 20 to 7F (hexa).

2. B (3:7) give the type and the set number of the
character.

3. When 12, U, L are not programmable, the default
value of these attributes is 0.

4. Character code byte A defines a two color set gi-
ving directly (Figure 6) the two values (B1, G1, R1)
and (B0, GO, R0) respectively affected tothe 1’s and
the 0’s of the character pattern. The negative attri-
bute, when set, exchanges the two values.
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Figure 5 : 40 Character Long Codes.

I_JllllllJ CBYTE

BBYTE

Insen
Double heigth
Conceal

» Type and set

N l B‘LG‘JR‘ F Bo 160 |Ro ABYTE

—_——
L.__, Background color
Flash (Blink)

—_» Foreground color

» Negative (Reverse video)

E88TS9347-08

Type and Set Number of Character
B (3:7) Per Set Set Set Cell
B7 B6 B5 B4 B3 C (0:6) Name Type Location
0 12 1 0 L | 128 STANDARD MOSAIC G10 SEMI
12 1 1 L | 32 COMPLEMENT. CELLS GOE GRAPH | ON CHIP
ROM
12 0 U L | 128 ALPHANUMERICS Go ALPHA
1 0 0 U L | 100 ALPHA UDS G0
o ) 0 L | 100 SEMI-GRAPHIC UDS G10
1 L | 100 SEMI-GRAPHIC UDS G'11 GSR%L EXTERNAL
1 X X X | 800 SEMI-GRAPHIC UDS Qo:7 RAM
L = Double width
U = Underlined

Note 1 : Double height, double width : a correct operation assumes that the same character code had been repeated in the page memory
(Twice for double height or double width, four times for double size).
2 : Double height : each slice of the character is repeated : twice to get a 8 x 20 pattern. However for the alphanumeric characters, these
scheme is slightly different : the upper slice (SN = 0) is tripled, the next (SN = 1 to 8) are doubled, and the last (SN = 9) is displayed on-
ly once.

THOMSO 13/42
ST e s e
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Figure 6 : Coloring a Character.

B G R Color Value

0 0 0 BLACK

0 0 1 RED

0 1 0 GREEN

0 1 1 YELLOW

1 0 0 BLUE

1 0 1 MAGENTA

1 1 0 CYAN

1 1 1 WHITE
SHORT CODES

These 16-bit codes achieve memory saving whith
some penalties :

" Q0 to Q7 and GOE cannot be reached.

* Some attributes are latched and can be changed
only while displaying a space (delimitor code).

HANDLING SHORT AND LONG CODES

Figure 7 : Shifting a Slice.
7 6 5 4 3 2 1 0

Shift Direction : LSB First
1 = Foreground
0 = Background E88TS9347-09
They are fully compatible with EF9345 (binary code
and display interpretation) if the |2 attribute is given
the value 0.

Figure 10 gives the short to long translation process
which occurs for each row - while loading the inter-
nal row buffer - before display.

The TLM, TLA, TSM, and TSA, commands allow an easy X, Y random or an X sequential access to/from

the microprocessor from/to a memory row buffer.

Figure 8 : Long Codes in Memory Triple Row Buffer.

X
TLM COMMAND l
9
R1 C 0 3 -¢—— D district number
R2 B
R3 A
R4 - —> l C] B (even)
RS -
R6 |D.Y
R7 |B.X
Y —o—>» [8] B +1
TLA COMMAND
R1 c
R2 R
R3 A
R4 DY L l'Al' B+2
RS |B.X
R6
R7
EB8TSE347-11
14/42
‘ SGS-THOMSON
Y/ WicRoELECTRONICS
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Figure 9 : Short Codes in Memory Double Row Buffer.

TSM COMMAND
Rl | A*
X
R2 | B* +
R3 | w 0 39 e DiSTRICT
Ra | —
Rs | -
RE v — 1A B (even)
R7 | B,X
Y —¢
TSA COMMAND
R1 | A* L» | 8°] B+1
R2 | B*
R3 |- W
R4 | DY
Rs | B.X
R6
R7
E88TS9347-12
Ly7 SGS-THOMSON L
’I MICROELECTRONICS
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cv/9l

Iy

SINOYLIZTIOYDI
NOSIOHL-SIS

FIXED SHORT CODE FIXED LONG CODE
B* A* A

7 6 5 4 3 2 1 0 7 6 5 4 3 2 SET
wne oo ans] CRERFLa ) (s o Jososn. ;L
semi- glﬂﬂxmxmxldl*l oo, [F[ e, J[-fefx o x x x x] °M11° BB o] o, [P |o
graphic o . Gio

o o o ) O e, e J DI e x e xJ 0B o o BBl [o] o, [- A
wone [ T#e [x x x % x) O e[ ]r ] oy ] lre [xx x x ) (PR PG BB B (o] oo [+ &, Joo§
e Ol [ e ] o v o ) (sl (e T =, Jen §

B

pet [ [oJo[- v ] 3] e, [-] | A_] Jo o o o o o] [ofiZ]: Eg [m[o ] (] Lo, [o] .co, ] Negaiive

space
— : Don’'tcars N : Negative L : Double width
m : Conceal U i Underline H : Double height Latched attribute
F  : Flash X : Character code Cp : Background color
i 11 :'Boxing| DEL : Delimitor Cy : Foreground color
12| = Inlay |

NOTES

1/ Translation process
The translation process operates throuch 3 elementary operations :

® Field-to-field : a character code or an attribute value (i.e : Cp, flashing) is directly loaded from short to long code.
® Field-to-constant the decoding of a short code forces the value of the equivalent long code attribute. For examgle, semigraphic short characters forces normai size

(H =0, L =0) attributes.
® Latched attributes : at the beginning of each row, these attributes are reset {(no underline, not concealed, no insert, black background). Then, they keep their current

va ue until modified by either a field to field or field to constant operation.

2/ Insert attribute .
1 is interpreted both in G’g and G’1Q, contrary to long code mode. !

LVEGSL

‘uoiie|suel] apo) BuoT pexi4 01 8poY LOYS paxid : oL ainbig
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USER DEFINED CHARACTER GERATOR IN acharacter cell holds 10 bytesin memory and4 cha-

MEMORY : DOR REGISTER

With 40 char./row, the elementary window dimen- ~ 9ure 11).

sions on the screen are 10 slices x 8 pixels. Thus,

Figure 11 : Packing Uds Cells in Memory.

racter cells are packed in one 40-byte buffer (Fi-

C6| C5 C4|C3|C2IC1 CO|

Slice number (0 to 9) y

¥ =
Character set base address
and 2 block address —}2. 39,
character set number 8
. . s
ONE . Y
1K BYTE 4 CHARACTER CELLS :
- BLOCK :
31
A
~ A
T ~
MEMORY X
PIXELS
01234567
0
1
SN 2
SLICE 3
NUMBER 4
(0109} 5
6 ONE BYTE
7
8
9
\ Window on screen

ONESLI(?EPIOIOIOIOIOI()]1]0_1

A CHARACTER SET LAYS IN ONE BLOCK
(Up to 100 characters per set)

0

SLICES ARE SHIFTED LSB FIRST

E88TS9347-13
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The cells of one given character set should be layed For each type of set, it gives the MSB(s) of the Z

in one block. block address. TS9347 reads the Z LSB(s) in the B
Up to 100 character cells may be addressed in each byte of the (equivalent) long code. As usual, the cha-
set. racter code is read in the C byte. SN is derived from
The location in memory, where to fetch the sets in -~ the scan line rank in the row and the double height
use, are declared by DOR register (Figure 12). status.
Figure 12 : Uds Fetch to Display.
MEMORY
A 4
A -—— DOR G'g (alpha UDS)
|
1 Kbyte Go
* 7 6 5 4 3 2 1 o]
A T T <¢—— DOR G’y (Semi-graphic ljz‘]?slzz I z [ 23l 22[ @ 1 ZOJ DOR register
uDSs) —_———
G’10 Even block ! DOR G'y DOR G'g
2 Kbytes Page and set MSB
G'11 Odd block
7 6 5 4 3 2 1 0
1 CHARACTER
¥ T 1 |X XX, X X, X, X | LONGCODE B
4 — [T e =] oo
Qo
Q
8 Kbytes
Uds Set Z Address
+ T # |B7|B6|B5|2z4 |23 |22 ]| z1 |20
G'o 1 0 0 |DOR7|DOR3|DOR2|DOR|DORg
a7 G'1x 1 0 1 |[DOR7|DORs|DOR5s|DOR,4| B4
Y Qo —Q7| 1 1 X |[DORy7[ 1 B5 B3 B4
T T PAGE DOR7|ROR7|ROR;5|RORg| 0
E88TS9347-14
18142 LS7 SGS-THOMSON
Y/ saicroELECTRONICS
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LOADING USER DEFINED CHARACTER SET

Before loading a character set into RAM, the user

must

= Assign a name to the set :
G'o, G'10, G'11, or Qo.7

= Assign a character number to each character be-
longing to this set. Character numbers range
from 0 to 3 and 32 to 127.
It is binary coded into 7 bits C (0.6) - C (0.6) will
be loaded later into a C byte character code in
order to display the character.

= A pointer to a character slice in memory is then
manufactured from

- the character number C (0.6)
- the slice number SN (0.3)
- the bloc number assigned to the set Z (0.4)

Note : Different sets may be mixed in the same
block, as long as the character have different code
numbers.

Figure 13 shows how to proceed with the auxiliary
pointer and the TBM and TBA commands.

Note : The main pointer may be also used. When
sequentielly accessing slices of a given character,
auto incrementation is helpless.

Figure 13 : Accessing a Character Slice in Memory using TBA Command.

R1 Slice

R2 -

R3 —
R4 z]z Ice c5 c4 C3 ch
LZ4L 3 2 1 1 1 1
Lzo z,] SN Lc1 co
. . 1 1 1

RG!—

O EEEE——

R5

— Y Té]

E88TS9347-15

ON-CHIP CHARACTER GENERATOR

= GO0 and GOE are common to 40 and 80 char./row
modes (Figure 14 and Figure 23).

» G10 is the standard mosaic set for videotex (Fi-
gure 15).

m GOE cannot be reached from the 16 bit short
codes (Figure 16).

DISPLAYING THE ATTRIBUTES

1. For normal operation, a double height and/or dou-
ble width character must be repeated in memory in
two successive Y and/or X positions. The user may
otherwise freely mix any character size.

2. The attributes are logically processed in the follo-
wing order :

"7 SGS-THOMSON

s Underline or underline cursor : foreground forced
on the last slice (SN = 9).

= Flash : background periodically forced on the
whole window (= 0.5 Hz). The phase depends on
the negative attribute.

= Conceal : background forced permanently on the
whole window. A concealed character neither
blinks nor is underlined.

= Negative : exchange the background and fore-
ground color values when set.

= Coloring.

= Complemented cursor mode.

= Insert : black color forced when required.

3. Basic pixel shift frequency : fcik x 2/3 = 8 to
10 MHz

19/42
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Go Alphanumeric Character Set in 40 Character/Row Mode-TS9347.

Figure 14

. E88TS9347-16

e y n BLIEEE T T T
f I g } G I
HH saNs Sabs! , :; ) e
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N (O et Hriet] OO nuntit] W HiehH aH H
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‘ T r T o T T m M
" . 1 HUma 1
w.r~ Eiss 1 H [ a8 ta% H ) 4
13,808 B4 il i R
-lelo O Hpee T CH e . t H 3 . H
— T TR i R I o
: g [ ; i HiH
1o d *. o8t H i rm 1220008 e H
-{ol~ 1 t? ! % ] i H
T 8 | T ! I A I
) 9 H Hyt e s ow H L
1 | H H J
~lo|o needsl t X T
T T HH 1 1 jus T
“ i = i
s 33 52 3 Biss ) & HHH H
et f el B H ! §2
[HTIH 1 HUE T gt T HH
80 dsssitile B » ﬁ H 1] 20”38, t d g8" S5 1
! 3 H L H H i +H 1 H . . HA4 H
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Figure 15 : G1o Semigraphic Character Set.

SEPARATED Semi-graphic

MOSAIC Semi-graphic

cé

(1]

ca

~
v
5
)
o]
2]
B
w

%— ull %— -mm

m

%5@5%%§%E§§§%§§?5
T I P s 5 % " P e e PO B

B O

S o - o - ) - ) - ° - ° - o - ° 1
bt ) o - - o ) - - o 1) - - ) ° - -
b [} o -] o - - - - o o o =) - - - -
3 o =) o ) -] © © o - - - - - - - -
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cs
ca

E88TS9347-18

ey

R 2 ]

4

8 ] - o - o - o - o - (<) - o - o hd
o °© © - - o o - - o o - - ° o - -
B3] e o ° o - - - - o ° o o - - - -
3 ) o o o ) o ) ) - - - - - - - -

GOE Extension Character Set.

TS9347
Figure 16

MICROELECTROMICS
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80 CHAR / ROW CHARACTER CODES

To display pages in 80 character per row format,
one of two character code formats must be selec-
ted :

» Long (12 bits) code : 4 parallel attributes

Figure 17 : 80 Char/Row Character Code.

= Short (8 bits) code : no attribute.

Both formats address the on-chip Go and GOE sets
(154 characters 6 x 10) sets. None allows UDS ad-
dressing.

7 6 5 4 3 2 1 0 3 2 1 0 c;:ggi:s Set Name |Location
DX x x g xoxpx g x x| [n]e]v]oe 0 0 0128 ON CHIP
p — B ? (1) Alphanumeric Go ROM
- 1 1| Characters
N = Negative U = Underline -
F = Flash D =Color set  E88TS9347-19 1 0 0| 26 Extension GOE

LONG CODES

Each 6 pixels x 10 lines character window on the
screen is associated with a 12-bit code in memory,
namely a C byte and an attribute nibble A (Fi-
gure 17).

SHORT CODES

They are derived from the long code by giving a 0
implicit value to each bit of the A nibble positive, not
underlined, not flashing.

PACKING THE CODES IN MEMORY

Long codes are paired. A pair is packed in a 3-byte
word. Therefore, the 80 codes of a row fill a 120-
byte row buffer (Figure 18). The left most position
on the screen is even. Its corresponding C byte is
at the beginning of the first buffer. The next position
on the screen is odd. Its corresponding C byte is at
the beginning of the second buffer. Both nibbles are

Figure 18 : 80 Char / Row Code Packing.

packed in the third buffer. With short codes, the
same scheme yields 80-byte row buffers.

ACCESS TO THE CODES IN MEMORY

KRL command transfers 12 bits from/to the R1 and
R3 registers to/from memory. The read modify write
operation, necessary to write the A nibble in memo-
ry, is automatically performed provided that the A
nibble is repeated in the R3 register (Figure 19). De-
dicated auto-incrementation is also performedwhen
required.

KRS command does a similar job the short codes
(Figure 20).

A very simple scheme allows the microprocessor to
transcode an horizontal screen location into a poin-
ter (Figure 21). The joint use of this scheme with the
dedicated command alleviates all the packing/un-
packing troubles.

EVEN POSITION

7 6 5 4 3 2 1 0
| i |

ST R S SR R
PACKING 2CODES - — — — — — — — —— — — — __ 4
IN 3BYTES ; .
INMEMORY  t—todod

T B +2
o L]
\/\/\—’/
ODD POSITION
E88TSE347-20
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Figure 19 : KRL Command : Sequential Access to Long Codes.

KRL command

R1 Cc
R2 -
R3 A

R4 -
FS5
R6 D,Y
R7 B, X

— Lele,
’ ~
/ \
!/ \
! |
! /
\\\ //
‘. .
Y —&» Tef

R3[N1FIU]D[NIF]U]DJ

The A nibble should be repeated.

<¢—— D district number

B even -«—= even position

B +1 odd «a—e 0dd position

E88TS9347-21

Figure 20 : KRS Command Sequential Access to Short Codes.

KRC command

<«—— D district number

R1 C
R2 -
R3 - ole B (even)
B T) C—
R4 - / \
\
R5 / i
Y — ‘ 7
R6 D, Y \ /
\
R7 B, X N S
» [ I B + 1 (odd)
A
|
X
E88TS9347-22
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Figure 21 : Transcoding an Horizontal Screen Location into a R7 Pointer.

7 6 5 4 3 2 1 0 7 6 ) a4 3 2 1 0

Rotate right

b1 XSJX4LX3IXZ]XIIXOJbO] _— [bolbl]XSlX‘llXIilX?lelXOJ
e —————— T ——— e e —— e
Character position (0 to 79) X ={0 10 39)
\J
Block parity
E88TS9347-23

DISPLAYING THE ATTRIBUTES : DOR REGIS-
TER

Short code character are not flashing, not underli-
ned and "positive".

The attributes are processed in the following order :
» Underline or underlined cursor : foregroundis for-
ced on the last slice (SN = 9).
= Flash : background is periodically (0.5 Hz - 50%)
forced on all the window. The phase depends on
the negative attribute.
» Color select : a "positive" character is displayed
with a background color same as the margin co-

lor. The foreground color is selected in DOR re-
gister by the D attribute.

= Negative : when the character is negative, ba-
ckground and foreground colors are exchanged.
In complemented CURSOR position, these co-
lors are complemented.

n Insert : The D attribute selects one insert value
in DOR register. This attribute is then processed
up to the current insertion mode (see screen for-
mat and attribute insert section).

7 6 5 4 3 2 1 0
OOR [ig‘B1IG1JR1IinBolGolR()J
1
C : Co D N Backgnd | Foregnd i
I Color Color
| 0o | o Cu Co i
<«—D=1—>p|at—D=0—» 0 1 Co Cwm i0
! 1 0 Cu o i1
T 1 1 Ci CM i1
MAT [— - x xi -IBMlGMl RM|
Cm
The pixel shift frequency is fo| g (12 to 15 MHz) E88TS9347-24
L3 SGS-THOMSON 25042
Y/ sicroELECTRONIGS
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MICROPROCESSOR ACCESS COMMANDS

A microprocessor bus cycle may transfer one byte

from/to the microprocessor to/from a directly ad-

dressable register. These registers provide an indi-

rect access :

= to/from 5 on-chip indirect registers : ROR, DOR,
MAT, PAT and TGS.

» to/from the dedicated memory.

Due to address/data multiplexing, a bus cycle is a 2
phase process (see Timing diagram 1 or Timing dia-
gram 2).

ADDRESS PHASE

The falling edge of AS latches the AD (0.7) bus state
and CS signal into the temporary A address regis-
ter (Figure 23).
= A(02) =i
This register index designates one out of 8 direct
access registers Ri.
= A3 =XQR
This is the execution request bit.
n A(4:7) =ASN
This is the Auto-Selection Nibble.

Figure 23 : Direct Access Registers.

= A8=LCS _
This is the latched value of CS input pin.

TS9347 is selected when the following condition is
met : ASN = 2 (Hexa) and LCS = 0.

Therefore, TS9347 is mapped in the hexadecimal
microprocessor addressing space from XX20 to
XX2F, where XX is up to the user. When TS9347 is
not selected, its AD bus pins float and no register
can be modified.

8 7 6 5 4 3 2 1 0

] I | i | ADDRESS
— REGIS1ER

(temporary)

Index register
» Execution request (XQR)
» Auto select nibble

(compared to 0010)
LTS (Latched CS)

E88TS9347-26

7 6 5 4 3 2 1

R1 L1

0
L
Jllll]
| I N B

DATA
REGISTERS

R2

R3

Lo
L1
Lo

[710'] [ L 1Y 1 JAUX!LIARY

RS [ & [ N J POINTER
R& [ 1% [_l | J MAIN
o B l x ] POINTER

7 6 5 4 3 2 1 0 COMMAND
REGISTER
( lCoJDEI l 1 Pl}R 1 (write only)
RO
7 6 5 4 3 2 1 0 STATUS
REGISTER
‘ ] l J J 0[ l 0 To (Read only)
L—’ V sync. or input port status
L p LX,(X'=39)
L LXp(X=39)
Alarm

-

Busy

E88TS9347-27

DATA PHASE - REGISTERS

When TS9347 is selected and while AS input is low,
the Riregister is accessed.

RO designates a write-only COMMAND register or
a read-only STATUS register.

R1 to R7 hold the arguments of a command. They
are read/write registers.

R1, R2, R3 are used to transfer the data.
R4, R5 hold the Auxiliary Pointer (AP).
R6, R7 hold the Main pointer (MP).

&1

SGS-THOMSON
MICROELEGTRONICS

(See memory organization ; Pointer section for poin-
ter structure).
COMMAND REGISTER

This register holds a 4-bit command type and 4 bits
of orthogonal parameters (see COMMAND TA-
BLE).

Type
There are 3 groups of command :
= The IND command which gives access to on-chip
resources,

27/42
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» The character code transfer commands,

a The general purpose commands.
Parameters
R/W : Direction
1 :to DATA registers (R1, R2, R3)
0 : from DATA registers.

r : Internal resource index (see Figure 24)

| : Auto-incrementation
1 :with post auto- lncrementatlon
0 : without auto-incrementation.

p : Pointer select

1 : auxiliary pointer

0 : main pointer
s, s : Source, destination select

01 : source : MP ; destination : AP

10 : source : AP ; destination : MP
a, a : Stop condition

01 : stop at end of buffer

10 : no stop.

STATUS REGISTER
This is a read-only, direct access register.

S7 :BUSY

BUSY is set at the beginning of
any command execution. It is re-
set at completion.

[ LXmor LXa is set when respecti-

S6: Al
S5 : LXm
S4:1LXa

vely the main pointer or the auxi-
liary pointer holds X = 39 before
a possible incrementation.

The alarm bit S6 is set when
LXm or LXa is set and an incre-
mentation is performed after ac-

| cess.

S2:

Gives the vertical synchroniza-
tion signal state, or the input port
value.

This is maskable by the VRM

command. In this case, its va-
lues is 0.

S3 =S1 =S50 =0 Not used.
S3to S6 are reset at the beginning of any command.

The COMMAND TABLE shows every command
able to set, each of these status bits, after comple-

tion.

0

[Tl o Lo bl

] IND COMMAND

R1 X
R2 -
R3

R4 -
RS -

R6 —
R7 —

————

L—V Register

r

0 [ROM(*)
1 TGS

2 MAT

3 PAT

4 DOR

5

6 —

7 ROR

Figure 24 : Indirect on—chip Ressource Access.

* Note : A slice in 40C only can be read from the internal character generator. The slice address must be initialized in R6, R7.

R6 [ B6.C6,C5,Ca C3 C2

R7

E88TS9347-28

28/42
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TS9347

NOTES ON COMMAND EXECUTION

1. The execution of any command starts at the trai-
ling edge of DS when (and only when) :

- TS9347 has been selected,

- XQR has been set,

at the previous AS falling edge.

This scheme allows loading a command and its ar-
gument in any order. For instance, a command,
once loaded, may be re-executed with new or part-
ly new arguments.

2. At power on, the busy state is undeterminated.

It is recommanded to load firsta NOP command with
XQR = 1 before any effective command.

3. While Busy is set, the current command is under
execution. Register access is then restricted.

Register access with XQR =0
- Read STATUS is effective.
- Write COMMAND or any other register ac-
cess are ineffective.

That is to say, the microprocessor reads underter-
mined values and may not modify a register.

Register access with XQR = 1
- Read STATUS or write COMMAND are effec-
tive,
- Access to other registers is ineffective.

However, the previous command is aborted and the
new command execution launched (with an initial
state undetermined for registers and memory loca-
tions handled by the aborted command).

4. Execution suspension

The execution of any command (except VRM, VSM)
is suspended during the last and first scan line of an
active row. This is because the memory bus cannot
be allocated for microprocessor access during this
208 memory cycle period. This holds too for inter-
nal resource access because on-chip data transfer
uses internal data memory bus.

IND COMMAND (see figure 24)

This command transfers one byte between R1 and
aninternal resource. The r parameter designates on
on-chip indirect register.

CHARACTER CODE ACCESS, TLM, TLA, TSM,
TSA,KRL, KRS.

Each of these commands is dedicated to transfer
one complete character code between DATA regis-
ters and memory.

TLM, TLA transfers 24 bits with Main/Auxiliary Poin-
ter

TSM, TSA transfers 16 bits with Main/Auxiliary Poin-
ter

KRL transfers 12 bits with Main Pointer
KRS transfers 8 bits with Main Pointer

Code packing, pointer and data structures are ex-
plained in the corresponding character code sec-
tion.

When auto-incrementation is enabled, MP or AP is
automatically updated after access so as to point to
the next location.

This location corresponds to the next right position
on screen. When last position (X = 39) is accessed,
LXmis set. When last position is accessed with auto-
incrementation, alarm is also set. MP or AP is then
pointing back at the beginning of the row : there is
no automatic Y incrementation.

GENERAL PURPOSE ACCESS TO ABYTE -
TBM, TBA

This command uses either MP or AP pointer.

When MP is in use, an overflow yields to a Y incre-
mentation.

MOVE BUFFER COMMANDS : MVB, MVD, MVT

These are memory to memory commands which
use R1 as working register.

MVB transfers a byte from source to destination,
post-increments the 2 pointers and iterates until the
stop condition is met. MVD and MVT are similar but
work respectively with 2 byte word an 3 byte word.
That is to say, MVB works on buffers, MVD on dou-
ble buffers and MVT on triple buffers. If the parame-
ter a = 1, the process stops when either source or
destination buffer end is reached. If the parameter
a = 0, the process never stops until aborted. In this
case, main pointer overflow yields to a Y incremen-
tation in MP. So, a whole block or page may be ini-
tialized.

MISCELLANEOUS COMMAND : INY, VRM and
VSM

INY command increments Y in MP.

VRM and VSM respectively reset and set a vertical
synchronization status mask. When the mask is set,
status bit S2 remains at 0. When the mask is reset,
status S2 follows the vertical sync. state : it is reset
for 2 TV lines per frame and stays at 1 during the re-
maining period. It becomes readable by the micro-
processor from the status register. After power on,
the mask state is undetermined.

L7 S5S-THOMSON 29/42
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TS9347

REGISTER - MAP

7 6 5 4 3 2 1 0

ol o]
DATA
R2 Ll I N T l REGISTERS

REGISTER — MAP

7 6 5 4 3 2 1 0 COMMAND

REGISTER
R3 LJ COJDE 1 T | PAXR | (write only}
[ ) I T L RO
7 6 5 4 3 10 STATUS
[ " REGISTER
R4 o | I | ly 1 1 ] AUXILIARY [ T T [ J ] J ] (Read only)
RS B FOINTER V sync. or input
port status
s LXa(X'=39)
Ré Ll O T oY l MAIN L s 1X,,(X=39)
POINTER » Alarm
R7LF[IJ4X » Busy
7 6 5 4 3 2 7 6 5 4 3 2 1 0
‘ 242 l lZ|l 23[ 22J z,lzﬂ DOR regmer l ZAZI | Zzl | | | i J ROR (r=7)
(r= —
DOR Gy DOR G'g ¢ H ’ Origin row address
“Page and set MSB YOR = i08 10 31)
» Block origin (even)
24 = DOR?
E88TS9347-29
8042 L7 SGS-THOMSON
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TS9347

REGISTER — MAP (continued)

SYNC. IN PIN FUNCTION ST“";‘;'T“";EG' SYNCHRONIZATION| TSG | TSG3
INPUT PORT INPUT PORT NO SYNC. 0 0
V.SYNC. OUT NO SYNC. 1 0
V.SYNC. SYNC. IN V.SYNC. 0 1 O
COMPOSITE SYNC. IN V.SYNC. OUT H.AND V.SYNC. 1 1
OUTPUT PINS TGS, | TGS -
B G R 4 5 ] [
B8 [ R 0 0 é s
— e, e,
B I 1 0 7 6 5 4 3 2 1 0
P2 P1 HVS 0 1 [ r r l/ ‘ ‘ ] TGS (r =
r=1)
P2 1 HVS 1 1 —
———
L Service row low
CHAR CODE TGS7 | TGSg <—] ‘—» Interlaced
40 CHAR LONG 0 7 8 5 4 3 2 1 0
40 CHAR SHORT 0 1 1 ] [ j ] L J PAT (r = 3)
80 CHAR LONG 1 1 Ml
80 CHAR SHORT 1 0 L Service row enable
— Bulk enable
Port 1
INSERT MODE PATs | PAT, - _» Conceal enzble
INLAY 0 » Flash enzble
BOXING AND INLAY 1 Port 2
CHARACTER MARK 1 0 7 6 5 4 3 2 1 0
| ACTIVE AREA MARK 1 1 ‘ ‘ ] | l O | B, Cm .Rw.] MAT (i - 2)
Ny ——— Ul
.
> Nargi 1
CURSOR DISPLAY MODE MATs | MAT, vargin color
Margin insert
FIXED COMPLEMENTED 0 0 ¢ .
ursor display enotle
FLASH CONMPLEMENTED 1 0 » Double heigh
FIXED UN : 1 -]
UNDERLINED ° NOTE : PROGRAMMING BIT VALUE
FLASH UNDERLINED 1 1 1= True
0 = Felse
E88TS9347-29/1
1/42
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COMMAND TABLE

LVE6SL

Type Memo Code Parameter Status Arguments Execution Time (1)
7 6 5 4|3 2 1 0 |Al LXyLX, R1 R2 R3 R4 R5 R6 R7 Write Read
Indirect ND [+ 0 0 OfRW - r -0 0 O0|D - -|- -] MP 2 35
40 Characters - 24 Bits TLM 6 0 0 OIRW O 0 1|X X o0flc B Al|- - MP 4 75
40 Characters - 24 Bits TLA Jo 0 1 O[RW 0 1 1[X 0 X|[Cc B A| AP - 4 75
40 Characters - 16 Bits TSM [0 1 1 O[RW O 0 1|X X 0]A* B —-|- -| MmP 3 55
40 Characters - 16 Bits TSA o 1 1 1|/RWoOo o0 1[X 0o X]|A B - AP - 3 55
80 Characters - 8 Bits KRS [0 1 o oW 0 0 1|X X ofc - -|- -] mp 9 95
80 Characters — 12 Bits KRL 0 1 0 t|ARWoO 0 O0]X X oflc - A|- - MP 125 115
Byte T8BM [0 o 1 1[RWoO 0 1]X X o0[D - -]- =] MP 4 45
Byte TBA [0 0o 1 1|RW 1 0 1({X 0 X|D - -| AP - 4 45
Move Buffer MB [1 1 0 1|s s a al0 0 0|W - -| AP MP (2) 2 +4n -
Move Double Buffer MWD |1 1 1 0f|s s a al0 0 O0|wW - -| AP MP (2) 2 +8n -
Move Triple Buffer MT |1 1 1 1]s s a alo 0 ofwW - -] AP MP (2)2 +12.n -
Clear Page (4) - 24 Bits CLL 0 0 0 0jO 1 0 1{X X O0|C B A}- -} MP < 4700 (1 K code) -
Clear Page (4) — 16 Bits CLS o 1+ 1 0j0 1 0 1]X X O0]A* B* -|- -] MP |<3500(1Kcode) -
Vertical Sync Mask Set VSM i 0o 0 t}j1 0 0 t}J]0 O O]~ - —-4{- =-|=- - 1 -
Vertical Sync Mask Reset VRM i 0o 0 t]0 1 0 1|10 O O]~ = =}f=- -—-|= =~ 1 -
Increment Y INY 1 6 1 170 0 0 0J]O O O}~ - =~-}|- -]Y - 2 -
No Operation NOP i 0 0 1]0 0 0 1|~ - ~-]- = =}=- ~—-]- - 1 -
s, 8 : Source, Destination - : Not Affected (1) Unit: 12 clock periods (= 1 us) without possible suspension.
01 : Source = MP ; Destination = AP W : Used as Working Register {2) n : Total Number of Words < 40
_ 10 : Source = AP ; Destination = MP X : Set or Reset Buffer (3) These commands repeat TLM or KRO with Y incrementation
aa : Stop Condition | : Pointer Incrementation When X overflows. When the last position is reached in a row
01 : Stop at End of Buffer D Data Y is incremented and the progress starts again on the next
10 : No Stop MP  :Main Pointer row these command stop only. They can also be used to
r : Indirect Register Number AP :Auxiliary Pointer initialize the page 80 char/row by writing character pairs




TS9347

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Veer Supply Voltage 0.3t07.0 Vv
Vin* Input Voltage 0.3 to 7.0 \
Ta Operating Temperature Range 0to 70 °C
Tstg Storage Temperature Range — 55 to 150 °C
Pom Max Power Dissipation 0.75 w

* With respect to Vss.

Stresses above those hereby listed may cause per-
manent damage to the device. The ratings are
stress ones only and functional operation of the de-
vice at these or any conditions beyond those indica-
ted in the operations (sections of this specification

is not implied. Exposure to maximum rating condi-
tions for extended periods may affect device relia-
bility. Standard MOS circuits handling procedure
should be used to avoid possible damage to the de-
vice.

ELECTRICAL OPERATING CHARACTERISTICS V¢g =5.0 V+5%, Vgs = 0, Tamp = 010 70 C

(unless otherwise specified)

Symbol Parameter Min. Typ. Max. Unit
Vce Supply Voltage 4.75 5 5.25 \
Vi Input Low Voltage -03 - 0.8 \
ViH Input High Voltage CLK (external CLK) 2.2 - Vce Vv

Other Inputs 2 - Vece -
lin Input Leakage Current - - 10 pA
Vou Output High Voltage (ljoag = 500 pA) 24 - - \"
VoL Output Low Voltage ligad =4 mA : AD (0:7), ADM (0:7) - - 0.4 \"

lioag =1 MA : Other Outputs Except Y

Pp Power Dissipation - 350 500 mwW
Cin Input Capacitance - - 15 pF
Itsi Three State (off state) Input Current - - 10 HA
tstart Crystal Oscillator Start Time - - 1 ms

ON CHIP OSCILLATOR

TYPICAL CRYSTAL PARAMETERS

= Parallel resonance fundamental mode AT CUT
f=12t0 15 MHz
c s = 30Q
1 Cs = 0,001pF
[ ) CLK CL< 7pF
r C1=Cz=30pF
! —_—
Qx
re Cs
cy — ..__T_:)_Jm_’ '—0—'0
e y
T
N CL
E88TS9347-30 E88TS9347-31
LNy SGS-THOMSON 33/42
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TS9347

MEMORY INTERFACE

Ve =5.0VE5% Ty =0°t0+ 70 °C

Clock : Duty Cycle 40 t0 60 % ; t,, ti<5ns Viy =22V
Reference Levels : V| =0.8Vand Vi =2V, Vo =04 Vand Voy =24V

Ident. Symbol P Fin =12 MHz F=1/T Uni
Number ymbo arameter Min. | Max. | Min. | Max. nit
1 teLEL Memory Cycle Time 500 6T ns
2 to Output_Delay Time from CLK Rising - 60 - 60 ns
Edge (ASM ; OE, WE)
3 tEHEL ASM High Pulse Width 120 - 27T -33 - ns
4 teLpv Memory Access Time from ASM Low - 250 - 4T-43 ns
5 tpa Output Delay Time from CLK Rising - 80 - 80 ns
Edge ADM (0, 7), AM (8,14)
6 tAVEL Address Setup Time to ASM 30 - T-49 - ns
7 teLAX Address Hold Time from ASM 55 - T-21 - ns
8 tcLaz | Address off Time - 80 . 80 ns
9 taHDX Memory Hold Time 10 - 10 - ns
10 toz Data off Time from OE - 60 - T-19 ns
11 taLpv Memory OE Access Time - 150 - 2T-16| ns
12 tavwL Data Setup Time (write cycle) 30 T-49 - ns
13 twHax Data Hold Time (write cycle) 30 T-49 - ns
14 twewh | WE Pulse Width 110 >T.-48| - ns
TEST LOAD
ADM (0.7) Other
Voo AD (0.7) Outputs Except Y
RL C 100 pF 50 pF
Test R 1 kQ 3.3 kQ
point
R 4.7 kQ 4.7 kQ
MMD7000
or equiv.
E88TS9347-32
saa 57 SGS-THOMSON
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TS9347

MEMORY INTERFACE TIMING DIAGRAM

T ®
[ ([ I O
fﬁ@ byu@ Al
ASM /
©e || r® ® 0 ||oT®
ADM(0:7) READ ADDRESS < DiN —-—< WRITE Aookzssx DouT
AM(8:14) >§
O AL | ®
. Lo
\‘ / »——1@ @——-q
E88TS9347-33
o 35/42
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TS9347

MICROPROCESSOR INTERFACE

TS9347 is MOTEL compatible. It automatically se- TS9347 6801 INTEL Famil
lects the processor type by using AS input to latch - — Y
to state of the DS input. Timing 1 Timing 2
No external logic is needed to adapt bus control si- gg oS ':;:S ) %
gnals from most of the common multiplexed bus AW R /JVVZ WR
microprocessors.

MICROPROCESSOR INTERFACE TIMING AD (0:7), AS, DS, RW, CS
Vee =5.0+£5%, Tao =0°to 70 °C, C_ = 100 pF on AD (0 : 7)
Reference Levels : Vi =0.8 Vand Vi =2V on All Inputs ; Vo = 0.4 V and Vo = 2.4 V on All Outputs.

NI::lIL:r Symbol Parameter Min. | Typ. | Max. | Unit
1 teve Cycle Time 400 - - ns
2 tasp DS Low to AS_High (timing 1) 26 B - ns
DS High or R/W High to AS High (timing 2)
3 taAsED AS Low to DS High (timing 1) 30 - - ns
AS low to DS LOw or R/W Low (timing 2)
4 tPwEH Write Pulse Width 200 - - ns
5 tPwASH AS Pulse Width 93 - - ns
6 trRws R/W to DS Setup Time (timing 1) 100 - - ns
7 tRwH R/W to DS Hold Time (timing 1) 10 - ns
8 tasL Address and CS Setup Time 20 - - ns
9 tAHL Address and CS Hold Time 20 - - ns
10 tosw Data Setup Time (write cycle) 100 - - ns
11 toHw Data Hold Time (write cycle) 10 - - ns
12 toor Data Access Time from DS (read cycle) - - 150 ns
13 toHR DS Inactive to high Impedance State Time 10 - 63 ns
(read cycle)
14 tacc Address to Data Valid Access Time - - 300 ns
36/42 L7 SGS-THOMSON
MICROELECTRONICS
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TS9347

MICROPROCESSOR INTERFACE TIMING DIAGRAM 1 (6801)

®

AS 2

o NN || (77777

®=— ®

WRITE CYCLE 1
ADI0:7) ADDRESS \ INPUT DATA

; P Y
READ CYCLE ’ N / outPuT  \
AD(0:7) < ADDRESS | )= y DATA J—

@ k—
E88TS9347-34

MICROPROCESSOR INTERFACE TIMING DIAGRAM 2 (INTEL type)

READ CYCLE
READ CYCLE ®
cyc —
ALE (Pin AS) P tpw(?sn L
@ ®

[
TASED
RD (Pin DS) 'ASD

-
W\(Pinﬂ/ﬁf?é?éégggz ®

DDR

- T

tasL (B (® tAHL 1DHR (13
AD({0:7) Wﬂ ADDRESS (———< DouTt
@®

tacc
EBBTS9347-35
£ SGS-THOMSON 37/42
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TS9347

WRITE CYCLE
® |
cye
/ ®
ALE (Pin AS) ~{ tewasH

O)

"D (PinDS)Z?Z?EEE;; ASD ASED
O] ®

T ©
TPWEH
WR (Pin R/W) \ /
. o

TASL. tAHL

- R

tASL TAHL @ tosw ’_,{® tDHW
AD(0:7) } ADDRESS >O< Din |
\ { N

E88TS9347-36

VIDEO INTERFACE R.G.B.l.
Ve 5.0V+5% Tamp 0°t0o + 70 °C CLK Duty CyC'e 50 %. CL 50 pF
Reference Levels : V, =0.8 V andA Viy =2.2 Von CLK Input Vo — 0.4 V and Vo — 2.4 V All Outputs

Symbol Parameter Min. Typ. Max. Unit
to Output Delay from CLK Edge - - 60 ns

D
. | —

R.G.,BJI,
40 char/row
A3

D

L —

R,G,BI,
80 char/row

D

F
HVS ><

E88TS9347-37
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TS9347

INPUT CLK (case of external CLK generation)

CLK

PWCH

tfc

tpwCL Ref.

E88TS9347-37

level VL= 08V, ViH=22V

INPUT CLK (case of internal oscillator — fin = 12MHz)

tWCOH
CLKOUT \
treo tco Reference level Vo = 0.4 V, Vou = 2.4 V
E88TS9347-37/1
Symbol Parameter Min. Max. Unit
tepwcH CLK High Pulse Width 25 - ns
tpweL CLK Low Pulse Width 25 - ns
tre, te CLK Rise and Fall Time - 10 ns
twcoH CLKOUT High Pulse Width 20 - ns
twcoL CLKOUT Low Pulse Width 20 - ns
trcos tico | CLKOUT Rise and Fall Time - 20 ns
Y OUTPUT : Composite Luminance.
REFERENCE LEVEL
Vopc =Vop =5V; Vgsc =Vgs =0V
G R B Signal Level
0 0 0 SYNC 0.06 V
0 0 0 BLACK 050V
0 0 1 BLUE 0.80 V
0 1 0 RED 092V
0 1 1 MAGENTA 1.03V
i 0 0 GREEN 1.5V
1 0 1 CYAN 126 V
1 1 0 YELLOW 1.38 V
1 1 1 WHITE 1.50 V
LNy SGS-THOMSON 39/42
Y/ iicroELECTRONICS
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TS9347

ELECTRICAL SPECIFICATION
Over Full Temperature Range : Vppc = Vpp =5 V (see note 1)
VSSC =VSS =OV;C|_ =20pF, RL>100 K to VSS OrVDD

Min. l Typ. l Max.T Unit

Parameter
Monotonicity Guaranteed
Output Level Dispersion - 10 50 mV
Propagation Delay (clock edge to 50 % output) - - 60 ns
Rise and Fall Time (10 — 90 %) - - 30 ns
Output Static Impedance - - 600 Q

Note : 1.The DAC is a 9 output potentiometric divider : therefore, each voltage variation on Vooc is repercuted on the output with the same
relative value with respect to Vssc.

TYPICAL APPLICATION

TEST CONDITION

+5V
v v,
DD DDC) 820 Y
CL =20pk
68 2
Ry =100 K2
R
TSI347 RL CL L
2 75Q
Vss  (VssC) _L 3\ B\
E88TS9347-38 E88TS9347-39
40/42
‘_ SGS-THOMSON
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HORIZONTAL SYNCHRO

76871
54T 54T
HVS T 1
Odd frame 1/2 pulse 1 Even frame 1/2 pulse N '
384T L
RG.B.I H blanking |Mar:in o —Bﬂk _______ Margin H blanking
40 char Jrow 120T 72T 480T 72T | 24T
80 char./row 11957 72T 480T 72T | 2457
Y — | —
VERTICAL SYNCHRO
NON INTERLACED
312 lines
v
A B U [ R
VoL Blanking 25 lines Margin 16 lines page 250 lines Margin 18 lines| Blanking 3 lines
1 T { 1

INTERLACED

SR | (e 1 I ru

HVS, Y |

e I T | 1 I

312.5 lines _I
2 lines

_ v
(IN STATUS) l

1) S1NdLNO NOLLYZINOHHONAS TVLINOZIHOH ANV TVOILHIA

19}
|

(

LVE6SL



TS9347

PACKAGE MECHANICAL DATA

40 PINS —- PLASTIC DIP

g 21
rlDJ:!.D.?/'nn imiainials
Datum 7

4.57 max

16.1max.

| 0.51 min

'

/ H
8- e

o 7
:cn:]]//uuuuuuuuuu
7 2

53 mox.

\
5

1524
(2) '

(1) . Nominal dimension
(2) True geometrical position

40 pins

44 PINS ~ PLASTIC LEADED CHIP-CARRIER

16510
16,662

Pin 1 identification

-y |

17,40

L2

17,65

4 4 Outputs

42/42
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vy SGS-THOMSON
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EF9365
EF9366

MOS GRAPHIC DISPLAY PROCESSOR (GDP)

s SELECTABLE RESOLUTIONS IN BLACK AND
WHITE OR COLOR :
EF9365 : 512 x 512 (interlaced scan)

256 x 256, 128 x 128, 64 x 64 (non
interlaced scan)

EF9366 : 512 x 256 (non interlaced scan)

= HIGH SPEED VECTOR PLOT WELL SUITED
TO ANIMATION (up to 1 500 000 dots/s. and an
average value of 900 000 dots/s.) 4 TYPES OF
LINES.

= MULTIPLEXED ADDRESS AND REFRESH
FOR 16 K OR 64 K DYNAMIC RAMs

= NOLIMITATION ON THE NUMBER OF SELEC-
TABLE MEMORY PLANES (colors, grey levels
or any other attributes)

= MULTIPAGE APPLICATION CAPABILITY

= ON-CHIP FULL ASCII CHARACTER GENER-
ATOR (96) MAXIMUM ALPHANUMERIC
SCREEN DENSITY : 85 x 57 - PROGRAMMA-
BLE SIZES AND ORIENTATIONS

= DIRECT INTERFACING WITH THE MONITOR
THROUGH THE COMPQOSITE SYNCHRO AND
BLANKING SIGNALS

s AUTOMATIC ALLOCATION OF DISPLAY ME-
MORY IN REFRESH, WRITE, DUMP, AND DIS-
PLAY CYCLES

= LIGHT PEN REGISTERS AND CONTROL SI-
GNALS

= THREE TYPES OF INTERRUPT REQUESTS

= FULLY STATIC DESIGN

= TTL COMPATIBLE I/O

» SINGLE + 5 VOLT SUPPLY.

DESCRIPTION

The GDP is a true high resolution graphic display
processor, which contains all the functions required
to process vector generation at a very high speed
and to generate all the timing signals required for in-
terfacing interlaced or non interlaced video data on
araster scan CRT display compatible with the CCIR
625 line 50 Hz standard.

The GDP flexibility results from its direct interfacing
with any 8 bit MPU bus and its 11 internal registers.

December 1988

DIP 40
(Plastic Package)

ORDER CODE : EF9365P
EF9366P

PIN CONNECTIONS

CcK 1 N 40 vee
DADS (]2 397 DAD1
DAD4 {3 381 DAD2
DAD3 (4 37[1 DADO
DAD6 (]5 36 MSL1
MSLO ]6 3517 MSL3
MSL2 .7 343 SYNC
FMAT ]R8 331 DO

A0 (]9 EF9365 32[1 D1

A1 10 gpgage 313 D2

A2 O 30 D3

A3 12 29 D4

TRQ 13 283 D5

Dw 14 2751 D6

DIN J15 261 D7
vB 16 251 BLK
E Qi 24 WHITE
R/W ]18 23 wo
MFREE C[19 220 ALL
Vss 20 213 LPCK

E88 EF9365-01

1/29
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EF9365-EF9366

TYPICAL APPLICATION

ADDRESS BUS (A.B)
PROCESSOR DATABUS __ (D.B)
8
e e
tags D G
Vg r ]
. 20
- 3] 1
2 i
DISPFLAY 1 : .
7.4 MEMORY |
] GDP 7 up to 512x512 i
pixels/plane = - 3 ,.'Jh,
L 2 S
! ]
1]
1
High n :
{u_!" Video shift register 1
timing L 1 __
VIDEO ,
LoGIC |
Composite synciwo I VIDEO
/ o~ OUTPUTS
Laght pen /
E88 EF9365-02
TEST LOADS
iRQ ALL OTHER OUTPUTS
4.5V 475V
RL=33K RL=22K
Test point Test point
1N916
100 pF or Equiv.
T 1N4148
C=40pF or Equiv.
C= 130 pF for DO-D7.
E88 EF9365-04
229 (57 SGS-THOMSON
Y/ niicRoELECTRONICS
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l XIIIYI

to
mMSL3 Address —
controller INTERNAL BUS Buffers DO to O7
and N
buffers
YLP 4
DADO
to
DAD6 Light
pen
ow control aal
DIN ——oy Buffers
Character Vector
MFREE < generator genarator
SNe
- E
SYNC —o| cMD - RIW
BLK ¢ Synchro K A0 to A3
and Decoding STATUS
WHITE «a———{ Buffers | g and
et display control
ALL  <—] controller CTRLI
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CTRL2
|
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EF9365-EF9366

GENERAL DESCRIPTION

Developed using NMOS technology, the GDP is an
intelligent raster scan video display controller, fully
programmable via an eight-bit microprocessor bus.
Besides all the timing logic functions required to ge-
nerate the video, sync and blanking signals, the
GDP includes two hardwired display processors : a
vector and a character generator.

This unique feature allows an ultrafast screen wri-
ting speed (the 512 dot diagonal may be written in
less than 700 us) at almost no microprocessor pro-
cessing cost.

The GDP is particularly well-suited to all applications
in which the display memory is not directly addres-
sed by the MPU. This feature allows a total asyn-
chronism between the MPU and the GDP memory
cycles and preserves the whole MPU memory ad-
dressing space.

ABSOLUTE MAXIMUM RATINGS

Nevertheless, where direct exchange between the
microprocessor and the memory is necessary, the
on-chip allocation controller will allow this exchange
without display interference.

The GDP is programmable using 11 internal regis-
ters occupying 16 consecutive addresses. These
registers can also be modified by the GDP’s hard-
wired processors while a command is being execu-
ted.

Note : A summary of data codes and registers is gi-

van in tha Dasiatar addracs tahla Havadasimal v
VI T UIT NICYISITI AUUI TOoo 1lavic. i lc}\aucb"lldl Vd

lues are subscripted 16 and the register bits are
numbered as follows :

MSBI7|6|5|413J2]1|HLSB

Symbol Parameter Value Unit
Vee Supply Voltage -03to+70 \"
Vin Input Voltage -03to+70 Vv
Ta Operating Temperature Oto+70 °C
Tstg Storage Temperature - 55to + 150 °C

The GDP inputs are protected against high static voltages and electric fields ; nevertheless, normal precautions should be
taken to avoid voltages above the limit values on this high impedance circuit.

STATIC ELECTRICAL PARAMETERS (Voc =5

V+5%, Vgg =0, Tp = 0to 70 °C unless otherwise

noted)
Symbol Parameter Min. Typ. Max. Unit
Vi Input Hgih Voltage Except CK Vgs +22 - Vce \"
Vinck Input High Voltage CK Vss + 3.5 - Vece Y
Vi Input Low Voltage Vss — 0.3 - Vss + 0.8 Y
lin Input Leakage Current (Vi, =0 to 5.25 V, Vgc = max) - 1.0 25 UA
Vou Output High Voltage (lijpaqg =— 100 pA, Vec = min) Vss +24 - - Y
VoL Output Low Voltage (ljoaqg = 1.6 MA, Vcc = min) - - Vss + 0.4 v
lcc Supply Current & - 80 - mA
Cin Capacitance (Vin =0, Ta =+ 25 °C, f = 1.0 MHz) - - 12 pF
Cout - - 12 pF
4/29
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DYNAMIC OPERATING CONDITIONS (Vpp =50V +5%;

Ta = 0to + 70 °C unless otherwise

noted)
Symbol Time (ns) Min. Max.
tck Clock Period 560
toLk CK Pulse Width, Low 330
tckH CK Pulse Width, High 190
CKLDAD CK Low to Valid DAD 320
CKHDAD CK High to Valid DAD 180
CKLSYNC CK Low to Valid SYNC 300
CKLBLK CK Low to Valid BLK 310
CKLVB CK Low to Valid VB 500
CKLALL CK Low to Valid ALL 300
CKLMSL CK Low to Valid MSL 300
CKLDW | CK Low to Valid DW 310
CKLMFR CK Low to Valid MFREE 500
CKLDIN CK Low to Valid DIN 310
CKLIRQ | CK Low to Valid IRQ 1500
CKLWHI CK Low to Valid WHITE 530
teL E Pulse Width, Low 450
tem E Pulse Width, High 430
tas Address Pre-Setup Time 160
tAH Address Hold Time 10
tosw Data Pre-Setup Time (write) 260
toor Data Setup Time (read) 320
toHR Data Hold Time (read) 10
tir IRQ Release Time 1600
LPHW LPCK High to WHITE High (if command 08+s) 1600
LPHIRQ | LPCK High to IRQ Low 1600
tPCKH LPCK High Hold Time 150
tr CK and E Rise Times 20
t CK and E Fall Times 20
5/29
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CLOCK AND OUTPUT CHARACTERISTICS

CK 35V CK 3.5V;
22v 22v
CK |
E | I08V 0o8v |
L I
— >t
tf 1
Qutputs \ 24V 7 \

E88 EF9365-05

IRQ RELEASE TIME

E88 EF9365-06

MICROPROCESSOR BUS, WRITE ACCES

EL H EH

|
H

A0...A3 PC
= 7

R/W

tDSW

DO...D7 x

E88 EF9365-07
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MICROPROCESSOR BUS, READ ACCESS

e . ‘4» EH
‘ \ Y ¥___
tAs tAH
- >
AO0... A3 y
RIW N
tDDR tDHR
DO... D7 — F

E88 EF9365-08

SYNCHRONOUS SIGNALS WITH CK INPUT

CK

—— —— s —
ICKL ICKH
- gl
L 1 ./
CKLDAD CKHDAD
b—-—.[
}
CKL...
e e

E88 EF9365-09

LIGHT PEN SIGNALS

LPCK

WHITE

1LPCKH

1RQ

LPHIRQ

E88 EF9365-10
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PIN DESCRIPTION

Power supplies

T

3 DIN *

Display memory
control

MFREE €——

MSLO <
to MSL3 EF9385
Display memory EF9366
addressing pace a—
DAD6
AL +-—x

SYNC
and BLK

ow =
} (—

Microprocessor
bus

Light pen
control

blanking

vg +————

CK wo FMAT*

E88 EF9365-11

Clock Operating parameters

* FMAT should be connected to Voc in the EF9366.

POWER SUPPLY, CLOCK AND OPERATING PARAMETERS

Name

Pin
Type

N°

Function

Description

Vss

S

20

Power Supply

Ground

Vee

S

40

Power Supply

+5V

CK

1

Clock

Master Clock. All internal processor states are modified on the falling
edge of this signal. The whole circuit logic is static and the cycle of
this clock needs only to be ajusted according to the shape and
accuracy the synchronizing signals should feature.

DAD Memory Address Multiplexing Signal. If CK is low, low
addresses (or row addresses for the memory) are those that are
output on DAD. For SYNC to be in compliance with the applicable
CCIR standards (FMAT high) the input frequency on CK should be
1.750 MHz.

If FMAT is low or for the EF9366, the frame frequency equals 50 Hz
provided that the input frequency on CK is 1.7472 MHz.

FMAT

Format

EF9365 should be connected to V¢c for a 512 line vertical resolution
(interlaced scan) and to Vs for 256 lines or less (non-interlaced
scan). The shape of the synchronizing signals, the address
distribution on DAD and the MSL output functions are changed by
this input.

EF9366 : not used (should be connected to Vcc).

WO

23

Write Only

When WO is high, memory refresh nor display no longer exist. The
hard_wired write proccessors may operate without being interrupted.
The ALL signals is always high.

8/29
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SYNCHRONIZING AND BLANKING SIGNALS

Sync (0] 34 | Video Monitor | Video Monitor Line and Frame Sync Signal.

Synchronizing | The SYNC signal complies with CCIR 625-line 50 Hz standard
provided the CK frequency is 1.750 MHz and FMAT is high.
If FMAT is low or for the EF9366, the frames are no longer
interlaced and all comprise 312 lines. This output is not affected by
the WO input and CTRL1 register.

BLK (0] 25 Blanking This signal is high apart the display window (writing or refresh). It is
always high if bit 2 in register CTRL1 is high, but it is not affected by
the WO input.

vB (0] 16 |Vertical Blanking| This signal is not affected by WO and register CTRL1. High during
vertical blanking.

DISPLAY MEMORY ADDRESSING SIGNALS
DADO (¢] 37, 39, |Display Address| Addresses that are multiplexed by the CK signal. Provided for the
to 38, 4 Automatic Refresh of the 16 K or 64 K Dynamic Memories.

DAD6 3,2,5

MSLO o 6, 36 | Memory Select | Pixel write select signals
to (see section : display memory configuration).
MSL3 7,35
ALL (0] 22 Access to all | This signal makes it possible to discriminate between the collective

Memory Units

memory accesses to all chips (display, refresh or erease), and the
memory accesses to a single pixel for a vector or character writing
purposes. This signal is low for collective access.

DISPLAY MEM

ORY CONTROL SIGNALS

DIN o} 15 Display In Selection of the memory data code corresponding to the display
screen in the 'off ' condition (active when high). For a
black-and-white display (1 bit per pixel), DIN may directly be the
storage entry data.

DW (0] 14 Display Write | Display memory write signal.

Active when Low
MFREE (0] 19 Memory Free | Signal low during the next memory idle period following the OF 14
command.
This signal allows exchanges between the microprocessor and the X
and the Y flagged memory segment without affecting the display.
MICROPROCESSOR BUS SIGNALS
D0-D7 /0 33 Data Bus 1/0 buffers_opening is controlled through E, and the related direction
to through R/W.
26
AO/A3 | 9 Address Bus | Address of the register involved in microprocessor access.
to
12
RIW ! 18 Read/Write Read/Write Signal. Write when Low.
Signal
E | 17 Enable Bus exchange synchronizing and enabling signal.
IRQ o 13 Interrupt Interrupt request towards the microprocessor, programmable through
Request register CTRL1. Open Drain Output

SGS-THOMSON 929
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LIGHT PEN OPERATING SIGNALS

WHITE o 24 |Forcing to White| Forces white level on video signal, for use of the light pen.
Level Active when Low.
LPCK | 21 Light Pen Light Pen Input. When the mechanism is set, a rising edge loads into
Strobe registers XLP and YLP the current display address and sets the XLP
register's LSB high.

REGISTER DESCRIPTION

X AND Y REGISTERS (Addresses : 816, 916, A1s,
B1se)

The X and Y registers are 12-bit read-write regis-
ters. They indicate the position of the next dot to be
written into the display memory. They have no
connection at all with the video signal generating
scan, but they point the write address, in the same
way as the pen address on a plotter.

These 2 registers are incremented or decremented,
prior to each write operation into the display memo-
ry, by the internal vector and character generators,
or they may be directly positioned by the micropro-
cessor.

This 2 x 12 bit write address covers a 4096 x 4096
point addressing space. Only the LSBs are used
here, since the maximum definition of the picture ac-
tually stored is 512 x 512 pixels (picture elements).

The MSBs are either ignored or used to inhibit wri-
ting where the actual screen is regarded as being a
window within a 4096 x 4096 space.

The above features along with the relative mode
description of all picture component elements make
it possible to automatically solve the great majority
of edge cut-off problems.

DELTAX AND DELTAY REGISTERS (Addres-
ses : 516, 716).

The DELTAX and DELTAY registers are 8-bit read-
write registers. They indicate to the vector generator
the projections of the next vector to be plotted, on
the X and Y axes respectively. Such values are un-
signed integers. The plotting of a vector is initiated
by a write operation in the command register (CMD).

CSIZE REGISTER (Address : 316)

The CSIZE register is an 8-bit read-write register. It
indicates the scaling factors of X and Y registers for
the symbols and characters. 98 characters are ge-
nerated from a 5 x 8 pixel matrix defined by an in-
ternal ROM. In the standard version, it contains the
alphanumeric characters in the ASCIl code which
may be printed, together with a number of special
symbols.

10/29
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Each symbol can be increased by a factor P(X) or
Q(Y). These factors are independent integers which
may each vary from 1 to 16 and which are defined
by the CSIZE register. The symbol generation se-
quence is started after writing the ASCII code of the
symbol to be represented in the CMD register.

CTRL1 REGISTER (Address : 116).

The CTRL1 register is a 7-bit read-write register,
through which the general circuit operation may be
fed with the required parameters.

Bit 0 : When low, this bit inhibits writing in display
memory (equivalent to pen or eraser up).
When high, this bit enables writing in display
memory (pen or eraser down).

This bit controls the DW output.

Bit 1 : When low, this bit selects the eraser.
When high, this bit selects the pen.
This bit controls the DIN output.

Bit 2 : When low, this bit selects normal writing mode

(writing apart from the display and refresh pe-
riods, which are a requirement for the dyna-
mic storages) in display memory.
When high, this bit selects the high speed wri-
ting mode : the display periods are deleted.
Only the dynamic storage refresh periods are
retained.

Bit 3 : When low, this bit indicates that the 4096 x
4096 space is being used (the 12 X and Y bits
are significant).

When high, this bit selects the cyclic screen
operating mode.

Bit 4 : When low, this bit inhibits the interrupt trigge-
red by the light pen sequence completion.
When high, this bit enables the interrupt.

Bit 5 : When low, this bit inhibits the interrupt release
by vertical blanking.
When high, this bit enables the interrupt.

MICROELECTRONICS
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Bit 6 : When low, this bit inhibits the interrupt indica-
ting that the system is ready for a new com-
mand.

When high, this bit enables the interrupt.

Bit 7 : Not used. Always low in read mode.

CTRL2 REGISTER (Address : 216)

The CTRL2 register is a 4-bit read/write register,
through which the plotting of vectors and characters
may be denoted by parameters.

Bit 0, 1 : These 2 bits define 4 types of lines (conti-
nuous, dotted, dashed, dash-dotted).

LOUs, COUeC, aasned, aasn-g

Bit 2 : When low, this bit defines straight writing.
When high, it defines tilted characters.

Bit 3 : When low, this bit defines writing along an ho-
rizontal line.
When high, this bit defines writing along a ver-
tical line.

Bit 4, 5, 6, 7 : Not used. Always low in read mode.

CMD COMMAND REGISTER (Address : 016)

The CMD register is an 8-bit write-only register.
Each write operation in this register causes a com-
mand to be executed, upon completion of the time
necessary for synchronizing the microprocessor ac-
cess and the GDP’s CK clock.

Several types of command are available :

- vector plotting

- character plotting

- screen erase

- light pen circuitry setting

- access to the display memory through an exter-
nal circuitry.

- indirect modification of the other registers (com-
mands that make it possible for the X, Y, DEL-
TAX, DELTAY, CTRL1, CTRL2 and CSIZE re-
gisters to be amended or scratched).

STATUS REGISTER (Address 0O16)

The STATUS register is an 8-bit read-only register.
It is used to monitor the status of the executing sta-
tements entered into the circuit, and more specifi-
cally to avoid the need for modifying a register that
is already used for the command currently execu-
ting.
Bit 0 : When low, this bit indicates that a light pen se-
quence is currently executing.
When high, it indicates that no light pen se-
quence is currently executing.

Bit 1 : This bit is high during vertical blanking. It is
the VB signal recopy.

Bit 2 : When low, this bit indicates that a command
is currently executing.

When high, this bit indicates that the circuit is
ready for a new command.

Bit 3 : When low, this bit indicates that the X and Y
registers point within the display window.
When high, this bit indicates that the X and Y
registers are pointing outside the memory dis-
play.

This bit is the logic OR of the unused MSBs
of the X and Y registers.

Bit 4 : When high, this bit indicates that an interrupt
has been initiated by the completion of a light
pen running sequence. Such an interrupt is
enabled by bit 4 in CTRL1 register.

Bit 5 : When high, this bit indicates that an interrupt
has been initiated by vertical blanking. Such
an interrupt is enabled by bit 5 in CTRL1 re-
gister.

Bit 6 : When high, this bit indicates that an interrupt
has been initiated by the completion of exe-
cution of acommand. Such an interrupt is en-
abled by bit 6 in CTRL1 register.

Bit 7 : When high, this bit indicates that an interrupt
has been initiated. It is the logic OR of bits 4,
5 and 6 in STATUS register. The IRQ output
state is always the opposite of the status of
this bit.

Note : Bits 4,5, 6 and 7 are reset low by a read
of the STATUS register.

XLP AND YLP REGISTERS (Addresses Cis and
D1s)

The XLP and YLP registers are read-only registers,
with 7 and 8 bits respectively. Upon completion of a
light pen running sequence, they contain the display
address sampled by the first edge appearing rising
on the LPCK input. The use of such registers is dis-
cussed in section : Use of light pen circuitry.

Notes : 1. All internal registers may be read or
written at any time by the microproces-
sor. However, the precautions outlined
below should be observed :

- Do not write into the CMD register if
execution of the previous command
is not completed (bit 2 of STATUS
register).

- Do not alter any register if it is used
as an input parameter for the inter-
nal hardwired systems (e. g. : modi-
fying the DELTAX register while a
vector plotting sequence is in pro-
gress).

- Do not read a register that is being
asynchronously modified by the in-
ternal hardwired systems (e. g. : rea-
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ding the X register while a vector
plotting sequence is in progress may
be erroneous if CK and E are asyn-
chronous).

Note : 2. On powering up, the writing devices
may have any status. Before entering a

SYSTEM OPERATING PRINCIPLE

DISPLAY MEMORY CONFIGURATION

Assume a V x H pixel picture. Assume that each
pixel is able to adopt 2P different states. AV x Hx b
bit display memory is thus required.

In those applications where H features a high value,
the video signal frequency exceeds the maximum
frequency of memory read access.

Example : H = 512 with a television line frequency :
the pixel succession period on the video signal is 70
ns.

It is mandatory that a line of H dots be cut into h ad-
joining segments of n bits each, read at the same
time in the display memory, and thereafter conver-
ted to serial form to produce the video signal. h me-
mory accesses per line are necessary. Each access
loads b n-bit shift registers. The memory contains V
x h x b n-bit words.

command for the first time, it is neces-
sary to wait until all functions currently
underway are completed, which infor-
mation can be derived from the STA-
TUS register.

b planes
|

v

1z
[

ﬂk
1 pixel
denoted by
v b bits
X

X
X

b bits

—»>

E88 EF9365-12

b memory planes

¥

[

l

1 memory plane=
V x h n-bit words

1 through
V x h address

Q: GDP

/ Memory cycle clock

Loading
[' Q ‘7 Dot
frequency
Shift clock

4._—_1 clock
Video signal b n-bit
on b bits shift registers
E88 EF9365-13
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EF9365

The EF9365 circuit is designed to accomodate the

following picture formats :

- 1.V=H=512 or a lower of 2

- 2h=64

- 3n=8,42o0r1

- 4. Any value for b (the addressing is similar for all
memory planes. These planes are managed out-
side the actual circuit).

Circuit operation in the various formats outlined
above occurs as described below :

E4AD w E4D mival favmant I\ _ 40 L = O\
Ji& A Vlc PIRCT IUIIIIal\V:JI‘,II—U M=o

).
The FMAT input should be high. The m mory is
made up of V x h bytes = 32 K bytes per memory
plane.

The byte address is made up of 15 bits :

- 14 are output in 2 runs on the DAD pins for the
purpose of using 16 K x 1 bit dynamic RAMs,

- the 15th one is output on pin MSLS3.

The 3 MSLO, 1 and 2 outputs allow to select one
pixel out of the 8 featuring the same address, for
pixel-to-pixel write applications. They issue the
number of the involved pixel, encoded on 3 bits.

256 x 256 pixel format (V = 256, h = 64, n = 4).
The FMAT input should be low. The memory is
made up of V x h x n bits, i. e. 16 K 4-bit words. The
address of a 4-bit word is made up of 14 bits, which
are output in 2 runs on the DAD pins.

Each of the 4 MSL pins is used to select one pixel
in a 4-bit word for writing purposes. The 2 LSBs in
the horizontal writing address are decoded before
being output on the MSL pins. Such outputs are ac-
tive when low.

Format less than 256 x 256 pixels (V =128 or 64,
h=64,n=2o0r1).

Such formats are achieved in the same way as for
the 256 x 256 pixel format discussed above. Unre-
quired address bits are output on DAD7.

SIGNALS OUTPUT THROUGH THE DAD AND
MSL PINS

The internal counters which address the display me-
mory are made up of :
_ 6 horizontal address bits (h = 64)
ho, h1, he, hz, hs, hs
- 9 vertical address bits (V <512)
t, Vo, V1, V2, V3, V4, Vs, Ve, V7

t is here the LSB. It denotes the line parity and
changes every frame because of interlaced scan.
Within a same frame, Vo denotes the LSB.

The write address is made up of the § LSBs of the
X and Y internal registers.

Xo, X1, X2, X3, X4, X5, X6, X7, X8
Yo, Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y8

The display address and write address are cross-
referenced as follows :

EF9365

FMAT =1

ho|hilhalhg|ha|hs| t |Vo|Vi|V2|V3|V4|[Vs|Ve|V7
X3|X4|Xs5[Xs{X7[Xe|Yo[Y1]|Y2|Y3|{Ya|Ys|[Ye|Y7|Ys

FMAT =0

ho {h1 {ha|ha|hs|hs|Vo|Vi|V2|V3|Va|Vs|Vs| V7
X2|X3|Xa|X5|Xe|X7|Yo[Y1|Y2|Y3[{Ya|Ys5|Ye| Y7

EF9366

ho|h1|hz|ha|hs|hs|Vo|Vi|V2|V3|Va|Vs|Ve| V7
X3|[X4|Xs5|Xe|X7[Xeg|Yo[Y1|Y2|Ys|Yas|Ys5|Ye| Y7

DAD AND MSL OUTPUT STATUS TABLES

EF9366 EF9365
The EF9366 circuit is designed to accomodate a FMAT = 1
(512 x 256) picture format : V = 256, H = 512, h = B
64, n = 8, b = any value. MSL DAD
The memory is made up of 16 K bytes per memory ALL|CK |0 |1 ]2]3|0]|1|2]|3]4|5]|6
plane. The byte address is made up of 14 bits which 0 0 hs|halhalhalhilnel V
are output in two runs on the DAD pins. The 3 MSLO, Xo | X1 | X2 | Vq ! ORe
MSL1, MSL2 outputs are used to select one pixel 0o | 1 V7|Ve|Vs|Va|Va|Va| t
out of the 8 featuring the same address. They issue 1 0 Xg|X7[Xs|X5|X4|X3]| Y4
the number of the pixel, encoded on 3 bits. MSL3 is R R R R Rl I VN (v v v v v v
high, and is not used.

L3y SGS-THOMSON 19129
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EF9365
FMAT =0
MSL DAD
ALL|ck [0 |1 |2 |3 |o|1|2]3]|4|5]|6
0 0 hslhalhslha|hy|ho| V.
0 0 0 0 5({MNang 2z jio 0
0 1 V7|Ve|Vs5|V4|V3|V2| V4
1 0 Xo and X1 X7 X6 X5 X4 Xa X2 Yo
1] 1 decoded |y Iy Iy lv,lv;|yo| Y,
(active low)

EF9366
MSL DAD
ALL|CK | 0|1 |2 |3 |0ofj1]|2|3]|4]5]|6
0 0 1 |hslhalhsthalhilho| Vo
0 1 Xo | X1 | X2 1 |V7|Ve[Vs[V4[V3[V2| V4
1 0 1 |Xg|X7|Xs{X5[{Xa[X3| Yo
1 1 1 |Y7|Ys|Ys|Y4alY3|Y2| Y4

If FMAT is high, the 128 refresh accesses are exe-
cuted at 2 line intervals, for only one half of the me-
mory, the 32 K-bytes being split<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>