

























































































































































































































































































































































































































































































































































































TS68483

3.2. HARDWARE RECOMMENDATIONS (see ti-
ming diagrams 1 and 2).

AO-PIN :

1. When using a 16-bit data bus, the A0 input pin
must be grounded. No single byte access can be
performed.

2. In order to conform with the high byte/low byte
on-chip packing, the A0 input pin must be inverted
when using an 8-bit bus Intel type microprocessor
(8088 for example).

A(1:7), D(0:7), D(8:15) pins :

1. With any 8-bit data bus, the D(0:7) and D(8:15)
pins must be paired in order to demultiplex the low
order data bytes and the high order data bytes.

2. When using address/data multiplexed bus, the
D(0:7) pins are paired with A(0:7) in order to demul-
tiplex data from address.

AE. DS, R/W,CS :

Figure 3.3. : Command Execution Condition.

See pin description.

3.3 SOFTWARE RECOMMENDATIONS

1. The CONFIGURATION register R10 must be first
initialized.

The BW 15 flag is interpreted by the bus interface
to recognize an 8-bit/16-bit data bus.

The MB and BW 15 flags are used to decide when
to initiate a command execution.

2. Each register byte has 4 addresses in the micro-
processor memory map. These 4 addresses differ
only by A(6:7). This scheme allows a 68008 pro-
grammer to read or write any data type (byte, word,
long word) and automatically initiate or not a com-
mand execution at the end of this transfer. The
transfer lasts one, two or four bus cycles.

A 68000 programmer is restricted to only word and
long word data types. (see figure 3.3).

Address E fon Condlti Data Type Transfer
ecution Condition
A7 A6 xeeu 8-bit Data Bus 16-bit Data Bus
0 0 no Exec Any Type Any Type
0 1 Exec after a Bus Cycle 1 Byte 1 Word
1 0 Exec After 2 Bus Cycles 1 Word 1 Long Word
1 1 Exec after 4 Bus Cycles 1 Long Word* ILLEGAL
Notes : Word transfer must respect word boundary.
Long word transfer must respect long word boundary.
* Not available with 8088 MPU type.
Figure 3.4. : Interface with TS68000/68008 MPU.
Vee
AE
D(8:15) D(8:15)
D(07) < > D(07) R/W |a— RW
DS |«@— UDS or iDS
AT >‘ ALY
TS68000
A0
/,},;,__ TS68483
E88TS68483-20
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Figure 3.4. : Interface with TS68000/68008 MPU (continued).

Vce
D(8.15) At J
CS |-—CsS
b(07) < > D(O'7)
A/W f— R/W
A(0.7) 1’> A7) DS j— DS
TS68008
. TS68483
E88TS68483-21
Figure 3.5. : Interface with 8086/8088 MPU.
8
AD(8'15) ,f > D(8.15) AE [—— ALE
8 S f——s
AD(0: 7KK rL_ ya _/’__> D7)
DS |[<——FRD
AD(1°7)
A7) R/W f———— WR
8086 7
A0
y  |__Tses4ss

E88TS68483-22
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Figure 3.5. : Interface with 8086/8088 MPU (continued).

8
—;"‘i{) DB 15) AE [ —— ALE

T

AD(0:7) L

8088

s CS le—— s
¢7‘;> D7)
DS j@——— RD
/ —_—
A1) R/W |@—— WR

| AO

TS68483

E88TS68483-23

4. THE VIDEO TIMING GENERATOR RAM REFRESH AND DISPLAY PROCESS

4.1. INTRODUCTION

The Video Timing Generator is completely synchro-
nous with the CLK input, which provides a pixel shift
frequency (up to 18 MHz). The Video Timing Gene-
rator :

- delivers the blanking signal (BLK), the horizontal
(HS) and vertical (VS) synchronization signals on
respective output pins,

- schedules the memory time allocated to the dis-
play process, dynamic RAM refresh and com-
mand execution,

- is fully programmable

- can be synchronized with an external composite
video sync signal connected to the SYNC IN in-
put:

4.2. SCAN PARAMETERS (see table 1 and ti-
ming diagram 5)

4.2.1. Timing Units. The time unit of any vertical
parameter is the scan line.

The time unit of any horizontal parameter is the me-
mory cycle, which is 8 periods of the CLK input si-
gnal.

22/41
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These two parameters are internally programmed :
- Horizontal sync pulse duration = 7 cycles
- Vertical sync pulse duration = 2.5 lines.

4.2.2 Blanking Interval. The blanking interval
starts :

- atthe leading edge of the vertical sync pulse. Ver-
tical blanking interval actual duration is 2.5 lines
more than the programmed value.

- two cycles before the leading edge of the horizon-
tal sync pulse. The actual horizontal blanking in-
terval duration is 3 cycles more than the program-
med value.

Note : During the programmed blanking interval, the
video output pins P(0:3) are forced low.

4.2.3. Porch and Margin Color. During the porch
interval, the programmable margin color is dis-
played on the P(0:3) outputs.

The display process may be disabled by setting
DPD flag. This will be interpreted as a porch exten-
sion.

MICROELECTRONICS
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4.2.4. Memory Time Sharing (see figure 4.1). The
Video Timing Generator allocates memory cycles to
either the display process, RAM refresh or com-
mand execution. In this respect, the scan lines per
field are split between :

- the DWY displayable lines.

When VRE = 0, Video RAMs are not used.

The DWY x DWX cycles in the display interval are
allocated to the display process when it is enabled
(DPD = 0). When the display process is disabled,
these cycles are allocated as for non displayable
lines.

When VRE = 1, one cycle per display line is alloca-
ted to the display process. Other cycles are alloca-
ted as for non displayable lines. The last period of
the BLKX signal may be used to load the internal vi-
deo RAM shift register.

- the non displayable lines. In one out of nine non
displayable lines, DWX cycles are allocated to the
refresh process when it is enabled (RFD = 0).

- In Float cycle, an external X address must be pro-
vided. The Y address is still provided on ADM(0:7)
and Y(0:2), while ADM(8:15) are in high impe-
dance state.

4.2,5. Command Access Ratio. This allocation
scheme leaves about 50 % of the memory band-
width for command access when programming a
standard TV scan. This ratio drops to the 30 % range
when a better monitor is in use (32 ps out of 43 us
displayable per line, 360 lines out of 390 for a 60 Hz
field rate). The higher resolution means more me-
mory accesses in order to edit a given percentage
of the screen area. In this case Video RAMs are ve-
ry helpful to keep 90 % of the memory bandwidth
available for command access.

4.3. DISPLAY PROCESS

The Video Timing Generator allocates memory cy-
cles to the Display Processor in order to read the
Display Viewport from memory. The Display View-
port upper left corner address is programmable
through DIB, YOR and XOR. The display viewport
dimensions are related to the display interval of
DWY lines by DWX cycles per field.

4.3.1. Y Addresses. When INE = 0, the fields are
not interlaced. The Y Display Viewport address is

Table : 4.3.2.

initialized with YOR at the first displayable line then
decremented by 1 at each scan line. The Display
Viewport is thus DWY pel high.

When INE = 1, the fields are interlaced. The Y Dis-
play Viewport address is initialized as shown in the
table below. It is then decremented by two at each
scan line. The viewport is thus 2 x DWY pel high.

Even Field Odd Field
Yor Even Yor Yor + 1
Yor Odd Yor - 1 Yor

Y Display Viewport address initialization when INE = 1.

4.3.2. X Addresses and MODX Flags. The X Dis-
play Viewport address is initialized with XOR at the
first displayable cycle of each displayable line. It is
then incremented at each subsequent cycle accor-
ding to MODX flags.(see table 4.3.2)

- Ininternal mode, the Display Viewport is 8. DWX
pel wide. The on-chip video shift register are
used.

- In Dummy read, the memory is read but the on-
chip video shift registers are not loaded, instead
they retain their margin color. External video shift
registers are presumed to be loaded by either 8
pels or 16 pels per cycle according to the pro-
grammed increment value.

- InFloat cycle, an external X address must be pro-
vided. The Y address s still provided on ADM(0:7)
and Y(0:2), while ADM(8:15) are in high impe-
dance state.

Note : See Memory Organization and Memory Ti-
ming for further details on the memory cycles.

4.3.3. The Video RAM Case (VRE = 1). In this case,
the last cycle of the horizontal blanking interval is
systematically allocated to the display process for
DWY scan lines per field.

This cycle bears the scan line address, the bank
number and the X address which is always XOR.

MODX must be programmed to use external shift
register (Dummy read).

4.3.4. PAN and TILT. The host can tilt or pan the
Display Viewport through the frame buffer by modi-
fying YOR or XOR arguments. Panning is perfor-
med on 8 pel boundaries.

MODX1 | MODXO0 | X INCR Video Shift Register Memory Cycle Type
0 0 +1 Internal Read
0 1 +1 External Dummy Read
1 0 +2 External Dummy Read
1 1 External Float
= K57 3R NG
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4.4. DYNAMIC RAM REFRESH

No memory cycles are explicity allocated to the RAM
refresh when RFD = 1.

When VRE = 0 and DPD = 0, the Display Process
is supposed to be able to over-refresh dynamic com-
ponents. This can be done by careful logical to com-
ponent address mapping. During the remaining non
displayable lines, the Display Viewport address
continues to be incremented : Y address on each
line according to INE, X address initialized by XOR
then incremented according to MODX. This Display
viewport address is allowed to address the memo-
ry for DWX cycles in only one line out of nine for re-
fresh purposes.

When VRE = 1 or DPD = 1, any line is processed

as a non displayable line with respect to the refresh
process.

4.5. CONFIGURATION AND EXTERNAL SYN-
CHRONIZATION

_NPC, NHVS, NBLK : these three flags invert the
PC/HS, HVS/VS and BLK outputs respectively.
(Ex. : When NBLK = 1 blanking is active high).

The SYNC IN input pin provides an external com-
posite synchronization signal input from which a
Vertical Sync In (VSI) signal is extracted. The SYNC
IN signal is sampled on-chip at CLK frequency. Its
rising sampled edge is compared to the leading
edge of HS. A PC comparison signal is externally
available (see SSP and NPC flags).

VSIE : this flag enables VS to reset the intemnal line
count.

HSIE : this flag enables the rising edge of SYNC IN
to act directly on the Video Timing Generator. When
the leading edge of HS does not match at 1 clock
period a rising edge of SYNC IN, one extended cy-
cle is performed (nine clock periods instead of
eight).

The R10 register holds eight configuration flags. Six Flag Output Pins
of these flags are dedicated to the Video Timing Ge- PC/HS HVS/VS
nerator. o SSP = 1 HS VS
- SSP: this flag selects the synchronization output SoP e S
pin configuration : =0
Table 1.
Name| Number Mininmum | gogister Description Function
of Bits Values
DWY 10 1 R9 Number of Display lines per Field
INE 1 R8 Interlace Enable when INE = 1
BKY 5 1 R8 Number of Lines in Vertical Blanking — 2.5 Vertical Scan
FPY 5 1 R7 Number of Lines in Vertical Front Porch
BPY 8 R6 Number of Lines in Vertical Back Porch + 2.5
H 6 19 R6 Number of Double Cycles per Line
FPX 4 3 R8 Number of Cycles in Horizontal Front Porch Horizontal
BKX 4 R8 Number of Cycles in Horizontal Blanking — 3 Scan
DWX 7 R7 Number of Cycles of the Display Window
XOR 8 R4 X, Y, and bank logical address in the display
YOR 11 R5 memory of the display viewport upper left
corner Display
pi8 2 R4 Process
MODX 2 R9 Selection of the X Addressing Mode
MC 4 R4 Margin Color
RFD 1 R7 RAM Refresh Disable when RFD = 1 )
DPD 1 R7 Display Process Disable when DPD = 1 Megﬁ;)r/irgme
VRE 1 R8 Video RAM Enable When VRE = 1
Note : one cycle = 8 periods of CLK Clock.
Ly7 SGS-THOMSON 25
Y/ saicroELEcTRONIGS
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5. MEMORY ORGANIZATION

5.1. INTRODUCTION

The display memory is logically organized as four
banks of 4-bit planes. Thus a bit address in the dis-
play memory is given by the quadruplet :

- B = bank number, from 0 to 3

- Z = plane number, from 0 to 3

- X = bit address into the plane, from 0 to 2047

_Y = bit address into the plane, from 0 to 2047.

In one memory cycle (8 CLK periods), the control-
ler can access a memory word. This 32-bit memo-
ry word holds one byte from each plane in a given
bank. In order to address this memory word, the
controller supplies :

- B(0:1) : binary value of the bank number

- X(3:10) : binary value of the word address

- Y(0:10) : binary value of the word address.

Z and X(0:2) are not supplied. They give only a bit
address in a memory word.

5.2. MEMORY CYCLES

24 pins are dedicated to the memory interface.

- ADM(0:15) : these 16 bidirectional pins are mul-
tiplexed three times during a memory cycle (see
Timing Diagram 3) :

TA : address period. Output of the X(3:11) and
Y(3:11) address

TO : even data period. The even Z bytes are either
input or output.

T1 : odd data period. The odd Z bytes are either in-
put or output.

-Y(0:2) : three LSB Y address output pins (non-

multiplexed)

- B(0:1) : two bank address output pins (non-mul-

tiplexed)

- CYS: Cycle start strobe output (non-multiplexed).
CYS is at CLK/8 frequency. A CYS pulse is delive-
red only when a command, display or refresh cycle
is performed.

- CYF(0:1) : Two cycle status outputs (non-multi-

plexed). Four cycle types are defined :
Command read
Command write
RAM refresh
Display access.

Because several options may be selected for RAM
refresh and display access by the MODX and VRE
flags (see Video Timing Section), there are more
than four memory cycle types (see Timing Dia-
gram 3 and table 2).

26/41
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5.3. DISPLAY MEMORY DESING OVERVIEW

The display memory implementation is application
dependant. The basic parameters are :
- the number of pixels to be displayed Nx.Ny
- the number of bits per pel
_ the vertical scanning frequency, which must be
picked in the 40 Hz to 80 Hz range (non interla-
ced) or in the 60 Hz to 80 Hz range (interlaced).

This yields a rough estimate of the pixel frequency.
When the pixel frequency is in the 15 to 18 MHz
range and 4 bits per pixel or least are required, the
on-chip video registers and standard dynamic RAM
components may be used. When higher pixel rates
or up to 8 bits per pixel are required, the designer
must provide external shift registers. Video RAM
components may also be considered.

In either case, the user must design :

- A memory block. This is the hardware memory
building block. Itincludes the video shift registers
if on-chip VSR cannot be used. It implies a RAM
component choice.

- An Address Mapper, which maps the logical ad-
dress into hardware address : block selection,
Row Address (RAD), Column Address (CAD).

- A memory cycle controller. This controller moni-
tors the CYF and CYS output pins from TS68483
and block address from the Mapper. It provides :

* The CLK signal to the TS68483 and a shift clock
SCLK when external video shift registers are
used

* RAS, CAS, OE, R/ W signals to the memory
blocks

» RAD and CAD Enable signals to the Mapper.

5.3.1. Frame Buffer (see figure 5.1.). A byte wide
organization of each bit plane is required. Obvious-
ly a bit plane must contain the Display Viewport size.
A straight organization implements only one bit
plane per block.

It may be cost effective to implement several bit
planes per block. Two basic schemes may be used :
- One block, one Z : several bit planes, belonging
to different banks, but addressed by the same Z,
share a given block. There is little time constraint

if any.

- One block, two Z : two bit planes, belonging to the
same bank share a given block. In this case, this
block must be accessed twice during a memory
cycle. This can be solved by two successive page
mode accesses.

5.3.2. Masking Planes. Masking planes are very
useful for general purpose area filling or clipping. It

MICROELECTRONICS
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ONE BLOCK-ONE Z
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Figure 5.1. : Frame Buffer Organization.

Typical Block Size 16 k x 8 32kx38 64kx8 256 k x 8
One Block-one Bit Planes 512 x 256 512 x 512 1024 x 512 2048 x 1024
One Block-two Bit Planes 256 x 256 512 x 256 512 x 512
COMPONENTS :
64K BITS : 16K x 4 or 64K x 1
256K BITS : 32K x 8, 64K x 4, 256K x 1
VIDEO RAM : 64K x 1, 64K x 4
Table 2 : Memory Cycle Types.
Output Pins Modx Multiplexed ADM
i Flags T
CYF1 | CYFo Function {09 TA TO T Cycle Type
1 0 Command Read Y. X 20,72 Z1,Z3 Read
1 1 Command Write Y. X 20,72 Z1,Z3 Write
; 0o o0 Y, X 20,22 Z1,Z3 Read
0 1 Displa: ’ ’ ’
spiay 0o 1 Y. X Dummy Read + 1
1 0 Y. X Dummy Read + 2
0 0 Refresh ’
1 1 Y, Hi-Z Float X
Refresh : dummy read cycle is performed.
7 5 4 3 2 1 0
0 [ A - A A A ]
L e ]
A MEMORY WORD
2 r 1 i A A A ]

o

02 E88TS68483-27
Figure 5.2. : The Multiplexing Scheme.
HIGHER BYTES
ADMS Multiplexed Pins 15 | 14 [ 13 [ 12 [ 11 [ 10 [ o | 8
TA : Address Period 10 X 3
TO : Even Z Byte Period 7 Z= 0
T1 :0dd Z Byte Period 7 Z= 0
LOWER BYTES
ADMS Multiplexed Pins 7 [ 6 [ 5 [ a4 [ 3 ] 211 ] o0
TA : Address Period 10 Y 3
TO : Even Z Byte Period 7 Z=0 0
T1 :0dd Z Byte Period Z=A1 0
28 Ly7 SGS-THOMSON
Y/ WicROELECTRONICS
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may be practical to use one or two planes smaller
than the color bit plane if they cyclically cover a
frame buffer.

The masking planes must be in bank 3.

5.3.3. Objects and Characters. Objects may be lo-
cated in unused parts of the frame buffer.

Character generators can be implemented in any
plane of any bank. They can also be implemented
in ROM. In this case, plane Z = 1 or 3 offer relaxed
access time requirements.

5.4. EXAMPLES

Figure 5.3. gives the schematic fora 512 x 384 non
interlaced application. A CLK signal in the 1510 18
MHz range should produce a 50 to 60 Hz refresh
rate. The on-chip video shift registers may be used
if no more than four bits per pixel are required. One
64 K x 8 memory block may be implemented using
either eight 64 K x 1 or two 64 K x 4 components.
One memory block holds two 512 x 384 color bit
planes.

Figure 5.3. : Memory Organization for 512 x 384 Application.

BANK ENABLE

ADM(8 15) BlO1) Y{0 2} ADM(0 7)

CADO

AUSEL

D:' CYCLE CONTROLLER
]
DATA DATA
21723 ,T 8 20,22
64K x 8 64K x 8
MEMORY
ADDRESS
AAA f 1 ¥)

RAS

CAS

OF

WE

E88TS68483-28
| 64K x 8 ~wles- 64K x 8 ~]
I 64K x 8 MEMORY BLOCK
BANK 0 o 2042 384
2 BIT MAP PLANE
- ————— ~—3» ONE BLOCK THROUGH PAGE MODE
BANK 3 { 128 } SPARED ARFA

P ——————51) —————

E88TS68483-29

‘ﬂ SGS-THOMSON

29/41

MICROELECTRONICS

199



TS68483

6. TIMING DIAGRAM

6.1. MICROPROCESSOR INTERFACE Vec=5.0V£5 %, Ta=TLto TH, CL = 100 pF on

TS68483 has an eight bit address bus and a sixteen D(0:15)
bit data bus. Little external logic is needed to adapt Reference levels : ViL=0.8 Vand ViH =2V on all

bus control signals from most of the common multi- inputs
plexed or non-multiplexed bus microprocessors. VoL = 0.4 V and Vor = 2.4 V on all outputs
Microprocessor interface timing : A(0:7), D(0:15),
AE,DS,CS,R/W
UNMUX MODE
1d. Parameter Min. Max. Unit
Numb.
1 Address Set up Time from CS . 0 ns
2 Data Strobe Width (high) 65 ns
3 AS Set up Time from cs 0 ns
4 Data Strobe Width-low (read cycle) 160 ns
5 Address Hold Time from DS 0 ns
6 Data Access time from CS (read cycle) 130 ns
7 DS Inactive to High Impedance State (read cycle) 10 80 ns
8 R/W Set up Time from DS 20 ns
9 DS Width-low (write cycle) 80 ns
10 CS Set up Time from DS Active (write Cycle) 0 ns
11 Data in Set up Time from DS active (write cycle) 10 ns
12 Data in Hold Time from DS Inactive (write cycle) 15 ns
4
= 7 3ETHONSN
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UNMUX MODE

READ CYCLE

O)—
A7) —F

VA
AS (MPU)

E88TS68483-30

u ®
[
X
-
®
R/W _——L’
- ©— 40O
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OH—-
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/ \t@.
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S A i
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R/W
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MUX MODE

Microprocessor Interface Timing : A (0 : 7), D (0 : 15), AE, DS, CS, RW

Vee =5.0V+5%, To=T to Ty, CL =100 pF on D(O : 15)
Reference Levels : V. = 0.8 Vand Vi =2V on All Inputs
VoL = 0.4 V and Vgy = 2.4 V on All Outputs

Id. Parameter Min. Max. Unit
Numb.
1 AE Width High 90 ns
2 Address Set up Time to AE Inactive 55 ns
3 Address and CS Hold Time to AE Inactive 55 ns
4 CS Set up Time to AE Inactive 40 ns
5 | DS and RW High 150 ns
6 DS Width-low (read) 240 ns
7 R/W Width-low (write) 110 ns
8 Data Access Time From DS (read) 210 ns
9 Data in Set up time from R/W Inactive (write) 150 ns
10 DS Inactive to High Impedance State (read) 10 100 ns
11 Data in Hold Time from R/W Inactive (write) 30 ns
12 AE Inactive to DS Active 20 ns
13 | AE Inactive to RIW Active 20 ns
14 DS Inactive to AE Active 10 ns
15 R/W Inactive to AE Active 10 ns
16 R/W Inactive to Next Address Valid 100 ns
17 DS Inactive to Next Address Active 100 ns
18 Data in Set up Time from R/W Active (fast write cycle) 10 ns
6.2. MEMORY INTERFACE
ADM (0:15),B(0:1), CYF(0:1),Y(0:2), CYS
VCC =50V +5%, TA =T to TH
CLK Duty Cycle = 50 %, Period T
Reference Levels : V| =08 Vand Vi =2V, Vo =04 Vand Voy =24V
Indent TS68483-15 TS68483-18 .
Number Parameter Min. Max. Min. Max. Unit
1 TCLK Clock Period 66 166 55 166 ns
2 Memory Cycle Time (T = 8 X TCLK) ns
'3 Output Delay Time from CLK 40 35 ns
4 Output Data HI-Z Time from CLK 40 35 ns
5 Output Hold Time from CLK 10 10 ns
6 Input Data Hold Time from CLK (read cycle) 10 6 ns
7 Input Data Set up Time from CLK (read cycle) 20 10 ns
8 Input Data HI-Z Time from CLK TCLK TCLK ns

Note : All timing is referenced to the rising edge of CLK (see timing diagram 3).

32/41
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MUX MODE
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READ CYCLE

A/D

R/W
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6.3. VIDEO INTERFACE

PO, P1, P2, P3, BLK, HVS/VS, PC/HS

Vee =5.0V 5%, Ta=TLto Th, CLK duty cycle = 50 %

Reference levels : ViL=0.8Vand Viu=2V, VoL =0.4V and Vo =2.4 V, CL = 50 pF

TIMING DIAGRAM 4.

—0 —33-—@ —
CLK K y
P(0.3)
BLK
HVS/VS
PC/HS
~® ~—O®
E88TS68483-35
Indent o TS68483-15 | TS68483-18 Uni
Number arameter Min. | Max. | Min. | Max. | o
1 TCLK : CLK Period 66 166 55 166 ns
2 CLK High Pulse Width 28 23 ns
3 Output Delay from CLK Rising Edge 40 30 ns
4 CLK Low Pulse Width 28 23 ns
5 Output Hold Time 10 10 ns
LNy SGS-THOMSON el
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TS68483

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Veer Supply Voltage -03t07.0 \
Vin« Input Voltage -03t07.0 Vv
Ta Operating Temperature Range TLtoTH °C

0to 70
Tstg Storage Temperature Range - 55 to 150 °C
Ppom Max Power Dissipation 15 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 ope-
ration of the device at these or any conditions beyond those indicated in the operational sections of this specifications is not implied.
Exposure to maximum rating conditions for extended periods may affect device reliability. Standard MOS circuits handling procedure
should be used to avoid possible damage to the device.

ELECTRICAL CHARACTERISTICS
(Ve =5.0V+5%, Vgg =0, To = T, to Ty) (unless otherwise specified)

Symbol Parameter Min. Typ. Max. Unit
Vee Supply Voltage 4.75 5 5.25 \"
Vi Input Low Voltage -03 0.8 \%
Vin Input High Voltage 2 Vee \%
lin Input Leakage Current 10 uA
Vou Output High Voltage (lipad = — 500 pA) 24 Vv
VoL Output Low Voltage \Y

livad =4 mA ; ADM (0 : 15) 0.4
lioad = 1 MA ; other Outputs
Pp Power Dissipation 700 mW
Cin Input Capacitance 15 pF
ITsi Three State (off state) Input Current 10 MA
by SETNSN =
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SECTION 7

7.1. REGISTER MAP AND COMMAND TABLE

- - 0 % DIB1 DBC|]  MARGIN COLOR
N e

R6 / // H - B B

R7 . DWX RFD % ‘

R8 BKX INE % B )
R9 0 ////MODMMODXO//%

n N -y 5 N " i

////////////////////

: /////M//// s

1 . N
Yd

///////// e
. //% e
R23 U%////////A
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7.2. COMMAND TABLE

TYPE MNEM CODE PARAMETERS ARGUMENTS POINTERS END COMMAND EXECUTION TIME
706(5] 4 | 3 | 2 | 1 | o |Ro|R1|R2]R3[R13{R18|R19|R14|R15|R16|R17|R20|R21|R22|R23| CURSOR POSITION fyNi] Lo0P | Per
L | DOT LINE DL [o0|0O|0O| O 0O |[DMU| SP [SRU| X | X | X | X | X X | X X|X Xd+DXd|Yd+DYd| 5T| 4T DoT
|
N | PEN LINE PLI |O|O|O|POL|PEN|DMU| SP [SRU| X | X | X | X X | X | X | X | X | X | X | X [Xd+DXd|Yd+DYd| 5T|CELL+4T| CELL
i DOT ARC DAR |0|Of1 0 O [DMU| SP |SRU| X | X | X | X | X | X | X | X | X [ X | X XF YF 15T 10T DoT
g R | PEN ARC PAR [O[Of1[POL|[PEN[DMU| SP | SRU| X | X | X | X | X | X [ X [ X [ X [ X [ X [ X [ X | X [ X XF YF 15T (CELL+10T|  CELL
A A RECTANGLE REC [1[1(1 1 0 [DMU| SP [SRU| X | X | X X X[ X[ X]|X Xd |(Yd+DYd|10T| 4T
VIV R | TRAPEZIUM TRA (0{1{0 1 0O {DMU| SP [SRU| X | X [ X X X { XX X X Xd+DXd|Yd+DYd| 10T AREA
MEMORY
'é f\ POLYGON FLL |0|1/0| 0 |BEG|DMU| SP |SRU| X | X | X X X | x| x|x Xd+DXd| Yd+DYd| 10T mn?f . VEVO(R)D
s POLYARC FLA [0[1|1| 0 |BEG|DMU| SP |SRU| X | X | X X x|{x|x|x|x]|x XF YF |18T
C | PRINT CHARACTER | PCA | 1|0 1 REP |DMU| SP [ SRU| X | X | X X XX | X X | X | X | X | X [Xd+DXd| Yd
E MEMORY
f PVS 11]0|0|SMU| REP | DMU 1 SRU | X | X X X | X | X | X | X|X] X ]| X |Xd+DXd| Yd 47 6T
L I'PRINT OBJECT WORD
L PVF |1]/0|1] O | REP |DMU| 1 |SRU| X | X X X | x| x| x| x|x]| x| X |xd+Dxd| Yd
LOAD VIEWPORT LDV 1)1 0 XFT 0 0 INC X | X | X | X|X|X|X]| X" Xs I VYs 2T 5T
Access | saveviewporT | sav [1]1]1] o [ x| o | 1 | inc X | X X | x X [ XX [ x| x5 | vs |2r| ar |MEMORY
MODIFY VIEWPORT | RMV | 1|11 0 XFT 1 0 INC X | X[ X | X[ X]X]|X]| X[ X [ Vs 2T | 107
UP-DOWN MOVE UbM | 1|110| O 0 1 |DWN! SRU X X | X | X Xd |Yd+DYd| 3T
CURSOR | LEFT-RIGHT MOVE LRM | 1|1]0}| 1 LEF 0 0 SRU X X | X X Xd+DXd| Yd 37
DIAGONAL MOVE COM | 1|1|0| 1 LEF 1 DWN ' SRU X X | X | X | X Xd+DXd|Yd+DYd| 4T
CONTROL NO OPERATION NOP (1{1]|0| O 0 0 0 0 1T
ABORT BRT |1|1]|1 1 1 1 1 1 1T
DMU=1 : Destination mask use. NOTE: With PVF command. any pel with color different from 0 has its source mask implicitly set and
SP=1 : Short pel: long pel when SP=0. used. In other words. pels with color value O are transparent.
SRU=1 : Short relative register use (R13) - DXd. DYd. and DYs are signed values.
PEN=0 :The penis a single pel. - DXs is always positive
PEN=1 :POL=0: the pen is the character cell addressed by the source pointer. - T = memory cycle = 8 CLK clock periods.
POL = 1: the pen is the object associated with a source mask addressed - For execution time, add to the short pel loop in the table:
by the source pointer. < 1T if DMU=1
BEG=1 :Initiate a polygon or polyarc filling - 1T if SMU=1
This parameter should be reset only when the second drawing is not identical - 2T if long pen are used
to the first one (Ex: first polygon, then polyarc). - 2T if mask printing is required.
INC=0 : The source pointer is not auto-incremented. Command execution is performed only out of the display periods
INC=1 : XFT=1: the source pointer is auto-incremented, X direction first. NOTE 1: for FLL and FLA commands, add 4T and 8T respectively per pel belonging to the boundary.
XFT = 0: The source pointer is auto-incremented or auto-decremented. Y direction first
REP=1 : The cell is stepped and repeated through the destination window.
When REP=0. only one cell is printed.
SMU=1 " The source mask is used
DWN =1 : The cursor is moved down (up if DWN=0).
LEF=1 : The cursor is moved left (right if LEF=0).
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8. ORDERING INFORMATION AND MECHANICAL DATA
8.1. ORDERING INFORMATION

Part Number Temperature Range Package Clock
TS68483CP15 N N 15 MHz
TS68483CP18 0°Clo+70°C DIP 64 18 MHz
TS68483CFN15 N o 15 MHz
TS68483CFN18 0°Cto+70°C PLCC 68 18 MHz

8.2 PACKAGE MECHANICAL DATA
68 PINS — PLASTIC LEADED CHIP CARRIER

Pin 1 identification
Identification xion 1 , 4,20 22,61
24"3 g:,;a lentifical I:SDCOnﬂe jon T 5.08 23,62
2433 61 1
~ i v —
60 10 $1.067
1.219 -
O Og ™l
<
45°
K A
: Bl
b 0127
0381
72
@179 B
44 'L 267 \45°
LGLLLGLGLLGHLLLL B 1 ~ _1 r
S TTITTTTTITT T T Rzl os1 502
e=127 _lelelelelelelelejelelelejelelele max. 25.27
Typ.
83?2' 68 Dutputs
064 0,331 versions AlB
min. 0533
\/
40/t (57 SGS-THOMSON
YF MicRoELECTRONICS

210




TS68483

64 PINS — PLASTIC DIP

e e=254 e
305 7, e ., e , e e e e e e e ;e ;7
4.32 1 1

b
B
§)

2.54 0.:;8 0.76 o 20-.L 10°max., Jp
419 0.53 1.40 )
03377 22,86
33
32
81.28 22,479
22 .987

b4~

&7

SGS-THOMSON

41/41
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EF9369

HMOS2 - SINGLE CHIP COLOR PALETTE

= ON CHIP COLOR LOOK-UP TABLE

= 4096 COLOR PALETTE (16 colors selected from
4096)

= ON-CHIP THREE 4-BIT RESOLUTION VIDEO
DACs WITH y LAW CORRECTION

= DOT RATE UP to 30 MEGADOTS PER SE-
COND

= MARKING BIT FOR INLAY PURPOSE

= VERSATILE MICROPROCESSOR

INTERFACE :

- DIRECTLY COMPATIBLE WITH AD-
DRESS/DATA  MULTIPLEXED  8-BIT
MICROPROCESSOR BUS SUCH AS 6801,
8051...

- DIRECTLY COMPATIBLE WITH NON-MUL-
TIPLEXED 8 OR 16-BIT MICROPROCES-
SOR BUS (6809, 6502, 68008...).

= SINGLE 5V SUPPLY
= HMOS 2 TECHNOLOGY

DESCRIPTION

The EF9369 single chip palette provides a low cost,
yet remarkable enhancement for any low to mid-
range color graphics application. It allows displaying
up to 16 different colors, each of these colors being

PIN CONNECTIONS

P
DIP28

FN
PLCC28
(Plastic leaded chip carrier)

(see the ordering information at the end of the datasheet)

freely selected out of 4096 preset values. EF9369
contains a 16 register color look-up table, three 4-
bit D/A converters and a microprocessor interface
for color loading.

DIP28
vss U1 e 2] we
vpoc 02 27{] p3
smi 3 (] p2
cc 4 =[] e
ca[ds 2[] o
c8 E 6 (] BLK
M7 [l As
aoo (8 21[] RW
vee [9 20[] os
RESET (10 19(] cso
Aot [Jn 18] &
a2 (12 17% AD?
AD3 []13 16[] ADS
AD4 [J1a 15[] ADS
E88-EF9369-01

238338
< <

E88-EF9369-02

8328
< <

November 1988
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EF9369

TYPICAL APPLICATION

MICROPROCESSOR
DIGITAL {} C:‘;EL:G
VIDEO A
DOT CLOCK EF9369
CON ‘rc :OTLLE R > coon S MONITOR
BLANKING PALETTE |,

I SYNC 9

E88-EF9369-03

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee* Supply Voltage -03t070 \"
Vin* Input Voltage -03t07.0 Vv

Ta Operating Temperature Range 0to 70 °C
Tstg Storage Temperature Range - 551t0 150 °C
Pom Max Power Dissipation 0.45 w

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

*

With respect to Vss.

ELECTRICAL OPERATING CHARACTERISTICS (Vcc =5.0£5%, Vss =0, Ta =010 70 °C)

Symbol Parameter Min. Typ. Max. Unit
Vee Supply Voltage 4.75 5 5.25 Vv
Vopc | Analog Supply Voltage - Vee TBD \%
lobc Analog Supply Current - 20 - mA
Vi Input Low Voltage -0.3 - 0.8 \
ViH Input High Voltage RESET 3 - Vee Y

All Other Inputs 2 - Vce
lin Input Leakage Current - - 20 HA
Vou Output High Voltage (ligad =— 500 pA) 24 - - \
VoL Output Low Voltage (ligad = 1.6 mA) - - 04 \
Pp Power Dissipation - 250 - mw
Cin Input Capacitance - - 15 pF
s Three State (off state) Input Current - - 10 uHA
2/15
&7 S hoe
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Test Load for Digital Output

Test Load for Analog Output

MICROPROCESSOR INTERFACE TIMING AD (0 : 7), AS, DS, RW, CS, CSO
Vec =5.0£5%, Ta=0°Cto + 70 °C, C, = 100 pF on AD (0 :7)

Voo
Test
Re point
Test
pomt 2 oF 100 K2
MMD?7000
or equiv.
AD (0:7) M
C 100 pF 50 pF
RL 1 kQ 3.3 kQ
R 4.7 kQ 4.7 kQ

TTL inputs are 0 to 3 volts, with input rise/fall time < 3 ns, measured between 10 % and 90 % points.
Timing reference at 50 % for inputs and outputs.

l!l:(::;r Symbol Parameter Min. Typ. Max. Unit
1 teve Cycle Time 400 - - ns
1b tpewx | DS Pulse Width High Time 200 - - ns
ic tpewrL | DS Pulse Width Low Time (timing 3) 100 - 10000 ns
2 tasp DS Low to AS High (timing 1) 30 - - ns
DS High or R/w high to AS high (timing 2)
3 tasep | AS Low to DS High (timing 1) 30 - - ns
AS Low to DS Low or R/W Low (timing 2)
4 tpwen | Write Pulse Width 200 - - ns
5 tpawsH | AS Pulse Width 100 - - ns
6 taws | R/W to DS Setup Time (timing 1) 100 - - ns
6b R/W, AS, CS, CSO0 to DS Setup Time 100 - - ns
(timing 3)
7 tawn | R/ to DS Hold Time (timing 1) 10 - - ns
8 tasL Address and CS, CS0 Set Up Time 20 - - ns
9 taHL Address and @, CSO0 Hold Time 20 - - ns
10 tpsw Data Setup Time (write cycle) 100 - - ns
11 tonw 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 - 80 ns
(read cycle)
14 tacc Address to Data Valid Access Time - - 300 ns
o7 AL s =2
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TIMING DIAGRAM 1 - MULTIPLEXED MODE - MOTOROLA TYPE (SMI = Vss)

®
o ® @h ® — @
PWE X
. /o N Va—
® J-0
o X
= /
2, XX
O ® ® d r®
:f::;‘!ﬂ::chE {Aooasfs X><ML INPUT DATA >___\
U L 0 @ -
b (roonesh— = ES
E88-EF9369-06
437 $55:THOMSON
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TIMING DIAGRAM 2 - MULTIPLEXED MODE - INTEL TYPE (SMI = Vss)

READ CYCLE

ALE (Pin AS)

A | tewaAsH ©)

TASE ‘_——"_
fD (Pin 0S) 422222 222; 'ASD ° \ k
@

Wﬁ(?.nﬂ/ﬁ{éééééééé% @

s XK

cso
tasL (8) (@) AHL DHR (§3)
AD(0:7) { ADDRESS >——< Dout y—
tacc
E88-EF9369-07
WRITE CYCLE ®
® tcye —

ALE (Pin AS) ,[ tPWASH \ /
ﬁB(PanDS)fEZEEZZZ; tASD tASED
— _ PWEH
WR (Pin R/W)

L 4
& ® | ®
cso -
{
ASL je—o AHL @ DSW b @ tDWH
ADI(0:7) { ADDRESS Din
E88-EF9369-08
L7 SGS-THOMSON 915
Y/ icRosLEcTRONIGS
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TIMING DIAGRAM 3 - NON-MULTIPLEXED MODE (SMI = Vcc)

AS
TRWS Yaso
teyc()) ——Q
- 1, y
, \ PWEL (1) PWE X \
K R
tRWS tRWH
RW
(<3
=0 ) RG)
WRITE CYCLE Y
AD{0:7) —_‘{ INPUT DATA >"‘_—
tDDR_(2) TDHR (13)

READ CYCLE / Y
AD(0:7) <] outPuTDATA }_

E88-EF9369-09

DIGITAL VIDEO SIGNALS - HP, P(0 : 3), BLK, M, RESET

Voc =5.0£5%, To =0C to + 70 °C, C_ = 50 pF on M.

TTL inputs are 0 to 3 volts, with input rise/fall time < 3 ns, measured between 10 % and 90 % points.
Timing reference at 50 % for inputs and outputs.

Symbol Parameter EF9369 EF9369-30 Unit
Min. Max. Min. Max.
tp HP Clock Period 58 1000 33 1000 ns
tPEWH HP ngh Pulse Width 25 - 13 - ns
tpewr | HP Low Pulse Width 25 - 13 - ns
tsu BLK and P(0 : 3) Set Up Time to HP 5 - 5 - ns
tHo BLK and P(0 : 3) Hold Time from HP 10 - 10 - ns
tp M Output Delay from HP - 45 - 45 ns
tpwre | RESET High Pulse Width 400 - 400 - ns
== b7 35S Honeo

220



EF9369

TIMING DIAGRAM 4

p
PWEH TPWEL {
j N- |

HP —-————-—-——)

su

X
BLK
-
5u HO

> 0L
P3 k

D

" X

E88-EF9369-10

ANALOG VIDEO OUTPUTS - CA, CB, CC
Voce > 5V, Ta=0°C to + 70°C, Cp = 20 pF, RL = 100 kQ

Table 1.

] Analog Output (V)
Binary Input Min. Typ. Max.

Low Level 0000 - 0.8 -
0001 - 1.18 -
0010 - 128 =
0011 ~ 1.36 -
0100 - 1.42 -
0101 - 147 -
0110 - 152 -
0111 - 1.56 -
1000 - 160 -
1001 - 163 -
1010 - 166 -
1011 - 1.69 -
1100 - 1.72 -
1101 - 1.75 -
1110 - 1.78 -

High Level LARA - 180 —

Note : The internal A/D converters deliver on CA, CB and CC outputs 16 levels with ylaw correction (y = 2.8). The typical transfer cha-

racteristic is given by :

1
( N )ﬁ ) Vooc
15
Where N is the binary input value.

V= +0.16 Voce

The typical analog video output impedance is 300 Q for EF9369-30 and 400 € for EF9369.

7115

GS-
L7 SN
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CA,CB,CC

XRXRXXXKXXRN)

X0

Symbol Parameter Min. Typ. Max. Unit
tpa CA, CB, CC Outputs from HP - 80 - ns
TIMING DIAGRAM 5
HP
DA

E88-EF9369-11

~BLOCK DIAGRAM

FROM
MICROPROCE!

DIGITAL
VIDEO
INPUTS

BLK

ADORESS/CONTROL BUS

SSOR c

PO
P3

COLOR INDEX

HP

-

RESET

)
~
DATA/ADDRESS BUS >
2| 8| %1l 8
AD(0:7)
SMI
LADuness REGISTER [ DATA REGISTER l— BUS
CONTROL | | Vec
0
) L [ VSS
18
MUX ]
16 =
AV 5
COLOR ca cs cc |o
INDE X z
DECODER FELD | FIELD | FIELD | ¥
«
3
. 4 4 1
_[] OUTPUT REGISTERS [M ]
o M
DAC
CONTROLLER
l<e VoOC

E88-EF9369-12
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’IN DESCRIPTION
VICROPROCESSOR INTERFACE

All the input/output pins are TTL compatible.

Name

Pin
Type

N°

Function

Description

AD(0:7)

/0

8-11-14
1517

Multiplexed
Address/data Bus

These 8 bidirectional pins are to be connected to the
microprocessor system bus.

SMI

3

Interface Mode
Select

When this input is connected to V¢, the EF9369 is in the non
multiplexed mode.

When this input is connected to Vgg (ground), the EF9369 is in
a multiplexed mode to provide a direct interface with either
Motorola or Intel Type Microprocessor.

AS

22

Address Strobe

In non-multiplexed mode, this input selects either the address
register (AS = 1) or the data register (AS = 0) to be accessed. In
multiplexed mode, the falling edge of this control signal latches
on the AD(0:7) lines, the state of the Data Strobe (DS) and Chip
Select lines (CS, CS0). When using Intel type microprocessor,
this input must be connected to the ALE control line.

DS

20

Data Strobe

In non multiplexed mode, this active high control signal enables
the AD(0:7) input/output buffers and strobes data to/from the
EF9369. This signal is usually derived from the processor E
(22) clock.

In multiplexed mode, the input is strobed by the falling edge of
AS. The strobe value selects either Motorola or Intel type. When
using an Intel type microprocessor, DS must be connected to
the RD control line. With a Motorola type microprocessor, DS
must be connected to E(&2) clock.

21

Read/write

This control signal determines whether the EF9369 is read
(R/W = 1) or written (R/W = 0). When using Intel type___
microprocessor, this input must be connected to the WR control
line.

[
CSso

18
19

Chip Select

CS must be low and CS0 must be high to select the EF9369. In
non multiplexed mode, the EF9369 remains selected as long as
the selection condition is met.

In multiplexed mode, the selection condition is latched when AS
is low.

OTHER

PINS

Name

Pin
Type

Function

Description

Power Supply

+5V

Vooc

Analog Power
Supply

Power supply for the internal DACs. This input can be connected
to Vece.

Vss

Power Supply

Ground

L7 S5S-THOMSON g1s

MICROELECTRONICS
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VIDEO INTERFACE

Name | _Pin N° Function Description
Type
P(0:3) | 24-27 Pixel Inputs These four TTL compatible inputs are strobed by HP into the
color index register to address the color look-up table.

HP | 28 Dot Clock The rising edge of this input latches the P(0:3) and BLK inputs
into the EF9369 and the data out of color look-up table into the
output registers.

M 0 7 Marking This output is synchronised by HP and delivers the marking bit
value from the color look-up table.

CA 0 5 Color Outputs These three analog high impedance outputs deliver the color

CB 6 signal levels from the internal D/A converters (DAC). The delay

cc 4 between CA, CB, CC outputs and the latched value P(0:3) is one
HP clock period plus tDA (see timing diagram 5).

BLK | 23 Blanking A high level on this input forces the CA, CB, CC and M outputs
to low level.

RESET | 10 Reset This active high input forces the CA, CB, CC, outputs to low
level until the next microprocessor access to the device.

FUNCTIONAL DESCRIPTION

EF9369 contains a 16 register Color-Look Up Table
(CLUT). Each of these 13-bit register holds three 4-
bit color fields CA (0:3), CB (0:3) and CC (0:3) and
a marking bit M.

These registers can be accessed (read or write) by
the microprocessor through the microprocessor in-
terface. These registers are also read by the video
process : a 4-bit pixel value and a clock must be pro-
vided at pixel rate to the P (0:3) and HP input pins.
These signals may be delivered either by 4 video
shift registers and the shifting clock of a bit map CRT
controller or by an alphanumeric or semigraphic
CRT controller. The pixel value, after clock resyn-
chronization, is used as a color index : it selects one
out of the 16 CLUT registers. Each color field of the
selected register is converted to an analog signal
and delivered to one of the CA, CB or CC output.
The marking bit is directly routed to the M output.
When the CA, CB and CC outputs are used as RGB
analog signals, one color out of 4096 is associated
to each pixel value. In short this process freely maps
a 16 color index set into a 4096 color set.

MICROPROCESSOR INTERFACE.

The 8-bit microprocessor interface gives access
(read or write) to the CLUT which is addressed as
a 32 byte table. The 13-bit color register # N (N =0
to 15) is accessed at address 2N and 2N + 1. Even
address holds CA (0:3) and CB (0:3), odd address
holds CC (0:3) and M (see fig. 1).

EF9369 provides two bus modes through the SMI
programming pin :

1075 Ly7 SGs-THOMSON

* Multiplexed mode for address/data multiplexed
8 bit microprocessor bus.

¢ Non-multiplexed mode for non-multiplexed 8 or
16-bit microprocessor bus.

MULTIPLEXED MODE (SMI connected to Vss).

In this mode, EF9369 can be directly connected to
popular address/data multiplexed microproces-
sor, either Motorola type (6801...) or Intel type
(8048, 8051, 8088...). In this last case the EF9369
AS, DS and R/W inputs must be connected res-
pectively to the ALE, RD and WR microprocessor
control lines.

In this mode, EF9369 maps into the microprocessor
addressing space as 32 CLUT byte address. Ran-
dom access to one byte takes one cycle : on the fal-
ling edge of the AS input, EF9369 latches AD (0:7)
into the on-chip address register, the DS and chip
select lines into dedicated flip-flops. The strobed
value of DS allows recognition of Intel or Motorola
type for further processing. (See pin description sec-
tion and microprocessor timing diagrams for de-
tails). When the EF9369 chip select lines enable se-
lection, the addressed byte is accessed during the
data phase of the cycle.

NON MULTIPLEXED MODE (SMI connected to
Vco).

In this mode EF9369 can be directly connected to
any 8 or 16-bit, non multiplexed, microprocessor bus
(6800, 6809, 6502, 68008...).

This mode provides an indirect, auto-incremented
addressing scheme. EF9369 maps into the micro-

MICROELECTRONICS
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Figure 1 : Clut Adressing

Color Look-up Table (CLUT) CLUT Byte Adress Register Index
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 #
CB3 [CB2 |CB1|CB0 |CA3|CA2 |CA1|CA0| X X X 0 0 0 0 0 0
X X X M [CC3|CC2|CC1|CCO| X X X 0 0 0 0 1
CB3|CB2 |CB1|CB0 |CA3|CA2 |CA1|CA0| X X X 0 0 0 1 0 1
X X X M [CC3|CC2|CC1|CCO| X X X 0 0 0 1 1
CB3|CB2 |[CB1|CBO |CA3|CA2 |CA1 |CA0| X X X 1 1 1 1 0 15
X X X M |CC3[CC2|CC1|CCO| X X X 1 1 1 1 1
X = Don't Care.
processor addressing space as 2 byte address on- The blanking input forces the analog outputs and
ly. AS is used to select one out of 2 registers : the M output to low level thus allowing the beam to
* the write only address (5 bits) addressed when be switched off during retrace intervals.
AS=1. Notes : 1. Each 4 bit-D/A converter is y corrected in
* the read/write data register (8 bits) addressed order to linearize the luminance driven on
when AS = 0. the screen versus the digital value. The
Random access to a CLUT byte takes two bus cy- typical digital to voltage conversion law is
cles: giventable 1. The outputvoltages are pro-
1/ Load the CLUT address into the address regis- portionnal to the analog supply voltage
ter. Vbpc. When required, setting Vbcc allows
2/ Access (read or write) the value in the data regis- a gain adjustment. But in most applica-
ter. tions, Vopc and Vpp can be derived from
After each access to the data register, the address the same supply through independent de-
register is automatically incremented modulo 32. coupling.
This scheme allows sequential addressing to the 2. CA, CB and CC are high impedance out-
CLUT without address reloading, the complete puts (500 Q typical) which require proper
CLUT can so be reloaded in 33 bus cycles. adaptation in most applications. SGS-
THOMSON TEA5114 ‘provides such a
VIDEO PROCESS. 1V -75 Q low cost adaptation (See fig.
The CRT controller sends to EF9369 a pixel value on 2).
pins P (0:3), a pixel rate clock on HP input and a blan- 3. As the CLUT is shared between micro-
king signal on pin BLK. The pixel value is latched in- processor access and video access, a
to the color index register by the rising edge of HP. low level is forced on the CA. CB, CC and
The color index register selects one register in the M outputs during any chio select periods.
CLUT. The color fields of the selected register are To av%id to spgil th):e sceeen wit% black
routed to 3 DACs and Mis directly routed to the M di- strokes it is recommended to access the
gital output. CLUT from the microprocessor only du-
After impedance matching, the CA, CB, and CC out- ring the retrace periods.
puts can be used to drive a RGB analog color mo- 4. RESET - This input forces CA, CB, CC
nitor. Alternatively one of these outputs can be used and M outputs to a low level until the next
to drive a monochrome monitor thus providing up to microprocessor access. At power on or at
16 grey levels. The marking digital output can be the beginning of a session RESET allows
used to drive analog video switches, thus providing to keep a clean black screen proper initia-
video overlay facility on a color per color basis. lization.
L3y SGS-THOMSON s
Y/ icrosLEcTRONICS
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EF9369

NON-MULTIPLEXED BUS INTERFACE

Voo ——— swmi
D7) > AD(0:15)
AO AS
MPU EF9369
ADDRESS 3
‘ cs
A0:15) DECODER
E DS
RW RW
E88-EF9369-13
MULTIPLEXED BUS INTERFACE
Vgg —=| SMI
PORT C AD(0:7)
ADDRESS €S0
MPU  A(@8:15) DECODER EF9369
ALE AS
RD DS
WR RW
E88-EF9369-14
12115 (37 SGS-THOMSON
Y/ MicroELECTRONICS
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Figure 2 : Typical 1 V - 75 Q Video Interface
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EF9369

ORDERING INFORMATION

Part Number | Temperature Package
EF9369P 0to 70 °C DIP28
EF9369P30 0to 70 °C DIP28
EF9369FN 0to 70 °C PLCC28

PACKAGE MECHANICAL DATA
28 PINS - PLASTIC DIP

mm e=254 4.57 max
e,e e e e e e, e e e, eze,e 161 max.
Y ' : 0.51 min.
1 - |
5.08 mox. i ‘I Y
A | I
A
3
3. 0.508
| 15,24
28 15 (2) '
Huimininisininisinisinisisisd
Datum
(1) Nominal dimension
_) ____________ — (2) True geometrical position
Or _
Ou
‘0
2|’-l|—|U|_ll_l|_lU|_.| |_’|_I1_|_I_ILJ|7::
38.1 max. 14
6
2 8 PINS
14115 [§7 SGS-THOMSON
Y/ niicRoELECTROMICS
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28 PINS - PLASTIC LEADED CHIP CARRIER

Pin 1 identification

11,430 420, 991
11,430 1,582 457 110,92

e a g .
11,582 , N

/< \ L)
O » )

DARRARES
ex 127 ee‘peee
Typ- . o5t

max.

0,661
) | o812 28 Outputs
064 T 033
min. 0,533
[Ny SGS-THOMSON 1515
7’ MICROELECTRONICS
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TS9370

HMOS2 - SINGLE CHIP COLOR PALETTE

= ON CHIP COLOR LOOK-UP TABLE

» 4096 COLOR PALETTE (16 colors selected from
4096)

= ON-CHIP THREE 4-BIT RESOLUTION VIDEO
DACs

= DOT RATE UP TO 45 MEGADOTS PER SE-
COND

= MARKING BIT FOR INLAY PURPOSE

» VERSATILE MICROPROCESSOR INTER-

FACE :

- DIRECTLY COMPATIBLE WITH AD-
DRESS/DATA  MULTIPLEXED  8-BIT
MICROPROCESSOR BUS SUCH AS 6801,
8051...

- DIRECTLY COMPATIBLE WITH NON-MUL-
TIPLEXED 8 OR 16-BIT MICROPROCES-
SOR BUS (6809, 6502, 68008...)

= SINGLE 5V SUPPLY
= LOW POWER DISSIPATION
= 28 PINS DIP AND PLCC PACKAGE

DESCRIPTION

The TS9370 single chip palette provides a low cost,
yet remarkable enhancement for any low to mid-
range color graphics application. It allows displaying

PIN CONNECTIONS

FN
PLCC28
(Plastic leaded chip carrier)

(see the ordering information at the end of the datasheet)

up to 16 different colors, each of three colors being
freely selected out of 4096 preset values. TS9370
contains a 16 register color look-up table, three 4-
bit D/A converters and a microprocessor interface
for color loading.

DIP28 PLCC28
sl 7 =f e 8,
VDDCEZ 7], g32¥%s30e¢
s:‘:l C :: b g 2 /‘9‘9‘9‘9‘%‘%
Y. [ 4]
ca]s 2] ro ca o
cs (e (] sk ce
M7 2f] as M
ADO (8 n[] nw A0o
vee [s =[] os vee
RESET [J10 1w[] cso “E:Z:
AD1 [In ] 8
AD2 : 12 7 J AD? T J
203 gl nf) aoe g838%3s°
AD4 44 15[] ADs
E88-TS9370-01 E88-TS9370-02
November 1988 1/16
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TS9370

TYPICAL APPLICATION

HOST

MICROPROCESSOR

GRAPHICS | VIDEO INTERFACE
]
PROCESSOR
PIXEL Ts9370 ANALOG
VIDEO DATA VIDEO MONITOR
c P
MEMORY OLOR
PALETTE
SYNC. 3
E88-TS9370-03
2/18 L5y SGS-THOMSON
Y/ ricroELECTRONICS
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TS9370

BLOCK DIAGRAM

ADORESS/CONTROL BUS ~
& DATA/ADDRESS 8US ~
MICROPROCESSOR
v 2| 8| %|v| 3
ADI(0:7)
lg— SM1
I ADDRESS REGISTER [ DATA REGISTER }d 8us
- CONTROL | | Vee
PO
P3 x| 4
V
2 L8 P Ss
« N
DIGITAL o
VIDEO ° A
INPUTS o
—
He
16 =
BLK @
-1 COLOR D cA cB cc o
INDE X z
DECODER FIELD | FIELD | FIELD | ¥
<
s
4 4 4 1
*{ OUTPUT REGISTERS ] M]
L——-. ~
DAC DAC DAC DAC
RESET CONTROLLER
4 4 4 | = Vooc
cA c8 cc
E88-TS9369-12
L§y SGS-THOMSON sr1e
Y/ sicrorEcTROMICS
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TS9370

PIN DESCRIPTION
MICROPROCESSOR INTERFACE

All the input/output pins are TTL compatible.

Name

Pin
Type

Ne°

Function

Description

AD(0:7)

110

8-11-14
15-17

Multiplexed
Address/data Bus

These 8 bidirectional pins are to be connected to the
microprocessor system bus.

SMI

Microprocessor
Interface Mode
Select

When this input is connected to V¢c, the TS9370 is in the non
multiplexed mode.

When this input is connected to Vgs (ground), the EF9370 is in
a multiplexed mode to provide a direct interface with either
Motorola or Intel Type Microprocessor.

AS

22

Address Strobe

In non-multiplexed mode, this input selects either the address
register (AS = 1) or the data register (AS = 0) to be accessed. in
multiplexed mode, 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 lines (CS, CSO). When using Intel type
microprocessor, this input must be connected to the ALE control
line.

DS

20

Data Strobe

In non multiplexed mode, this active high control signal enables
the AD(0:7) input/output buffers and strobes data to/from the
TS9370. This signal is usually derived from the processor E
(2) clock.

In multiplexed mode, the input is strobed by the falling edge of
AS. The strobe value selects either Motorola or Intel type. When
using an Intel type microprocessor, DS must be connected to
the RD control line. With a Motorola type microprocessor, DS
must be connected to E(&2) clock.

21

Read/write

This _control signal determines whether the TS9370 is read
(R/W = 1) or written (R/W = 0). When using Intel type
microprocessor, this input must be connected to the WR control
line.

cS
cso

18
19

Chip Select

CS must be low and CSO must be high to select the TS9370. In
non multiplexed mode, the TS9370 remains selected as long as
the selection condition is met.

In multiplexed mode, the selection condition is latched when AS
is low.

4/16
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TS9370

VIDEO INTERFACE

Name

Pin N° Function Description
Type
P(0:3) | 24-27 Pixel Inputs These four TTL compatible inputs are strobed by HP into the
color index register to address the color look-up table.

HP | 28 Dot Clock The rising edge of this input latches the P(0:3) and BLK inputs
into the TS9370 and the data out of color look-up table into the
output registers.

M 0 7 Marking This output is synchronised by HP and delivers the marking bit
value from the color look-up table.

The logical delay between M output and the latched value P(0:3)
is one HP clock period.

CA 0 5 Color Outputs These three analog outputs deliver the color signal levels from

CB 6 the internal D/A converters (DAC). The delay between CA, CB,

CC 4 CC outputs and the latched value P(0:3) is one HP clock period
(see timing diagram 5).

BLK | 23 Blanking A high level on this input forces the CA, CB, CC and M outputs
to low level.

RESET | 10 Reset This active high input forces the CA, CB, CC, outputs to low
level until the next microprocessor access to the device.
OTHER PINS
Name | Pin N° Function Description
Type
Vee S 9 Power Supply +5V
Vbbe S 2 Analog Power Power supply for the internal DACs. This input can be connected
Supply to Vce.
Vss S 1 Power Supply Ground

FUNCTIONAL DESCRIPTION

TS9370 contains a 16 register Color-Look Up Table
(CLUT). Each of these 13-bit register holds three
4-bit color fields CA (0:3), CB (0:3) and CC (0:3) and
a marking bit M.

These registers can be accessed (read or write) by
the microprocessor through the microprocessor
interface. These registers are also read by the video
process : a 4-bit pixel data and a clock must be
provided at pixel rate to the P(0:3) and HP input pins.
These signals may be delivered either by 4 video
shift registers and the shifting clock of a bit map CRT
controller or by an alphanumeric or semi-graphic
CRT controller. The pixel value, after clock resyn-
chronisation, is used as a color index : it selects one
out of the 16 CLUT registers. Each color field of the
selected register is converted to an analog signal
and delivered to one of the CA, CB or CC output.
The marking bit is directly routed to the M output.
When the CA, CB and CC outputs are used as RGB
analog signals, one color out of 4096 is associated
to each pixel value. In short this process freely maps
a 16 color index set into a 4096 color set.

"— SGS-THOMSON

MICROPROCESSOR INTERFACE

The 8-bit microprocessor interface gives access
(read or write) to the CLUT which is addressed as a
32 byte table. The 13-bit color register # N
(N = 0 to 15) is accessed, at address 2N and 2N +
1. Even address holds CA (0:3) and CB (0:3), odd
address holds CC (0:3) and M (see fig. 1).

TS9370 provides two bus modes through the SMI

programming pin :

* Multiplexed mode for address/data multiplexed 8-
bit microprocessor bus.

* Non-multiplexed mode for non-multiplexed 8 or
16 bit microprocessor bus.

MULTIPLEXED MODE (SMI connected to Vss)

In this mode, TS9370 can be directly connected to
popular address/data multiplexed microprocessor,
either Motorola type (6801) or Intel type (8048,
8051, 8088...). In this last case the TS9370 AS, DS
and R/W inputs must be connected respectively to
the ALE, RD and WR microprocessor control lines.

5/16

MICROELECTRONICS
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TS9370

Figure 1 : Clut Adressing.

Color Look-up Table (CLUT) CLUT Byte Adress Register Index

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 #
CB3|CB2|CB1|CB0 [CA3 |CA2 |CA1|CA0| X X X 0 0 0 0 0 0

X X X | M |CC3|CC2|CC1[CCO| X X X 0 0 0 0 1

CB3 |CB2 |CB1|CBO0 [CA3 |CA2 |CA1|CA0| X X X 0 0 0 1 0 1

X X X | M |CC3[CC2|CC1|CCO| X X X 0 0 0 1 1
CB3|CB2|CB1|CB0|CA3|CA2|CA1|{CA0| X X X 1 1 1 1 0 15

X X X | M [CC3|CC2|CC1|{CCO| X X | X 1 1 1 1 1
X = Don’t Care.

In this mode, TS9370 maps into the microprocessor
addressing space as 32 CLUT byte address. Ran-
dom access to one byte takes one cycle : on the fal-
ling edge of the AS input, TS9370 latches AD (0:7)
into the on-chip address register, the DS and chip
select lines into dedicated flip-flops. The strobed va-
lue of DS allows recognition of Intel or Motorola type
for further processing. (See pin description section
and microprocessor timing diagrams for details).
When TS9370 chip select lines enable selection, the
addressed byte is accessed during the data phase
of the cycle.

NON MULTIPLEXED MODE
(SMI connected to Vcce)

In this mode TS9370 can be directly connected to
any 8 or 16-bit, non-multiplexed, microprocessor

on pins P (0:3), a pixel rate clock on HP input and a
blanking signal on pin BLK. The pixel value is lat-
ched into the color index register by the rising edge
of HP. The color index register selects one register
in the CLUT. The color fields of the selected regis-
ter are routed to 3 DACs and M is directly routed to
the M digital output. After impedance matching, the
CA, CB, and CC outputs can be used to drive a RGB
analog color monitor. Alternatively one of these out-
puts can be used to drive a monochrome monitor
thus providing up to 16 grey levels. The marking di-
gital output can be used to drive analog video
switches, thus providing video overlay facility on a
color per color basis.

The blanking input forces the analog outputs and
the M output to low level thus allowing the beam to
be switched off during retrace intervals.

bus (6800, 6809, 6502, 68008...). Notes : 1.The output voltages are proportionnal
This mode provides an indirect, auto-incremented to the analog supply voltage Vbpc.
addressing scheme. TS9370 maps into the micro- When required, setting Vocc allows a
processor addressing space as 2 byte address on- gain adjustment. But in most applica-
ly. AS is used to select one out of 2 registers : tions, Vboc and Vpp can be derived
¢ the write only address register (5 bits) addressed from the same supply through inde-
when AS = 1. pendent decoupling.
* the read/write data register (8 bits) addressed 2.As the CLUT is shared between micro-
when AS = 0. processor access and video access, a
low level is forced on the CA, CB, CC
Random access to a CLUT byte takes two bus cycles : and M outputs during any chip select
1/ Load the CLUT address into the address register. periods. To avoid to spoil the screen
2/ Access (read or write) the value in the data register. with black strokes it is recommended
After each access to the data register, the address to access the CLUT from the micropro-
register is automatically incremented modulo 32. cessor only during the retrace periods.
This scheme allows sequential addressing to the 3.RESET - This input forces CA, CB, CC
CLUT without address reloading, the complete and M outputs to a low level until the
CLUT can so be reloaded in 33 bus cycles. next microprocessor access. At power
on or at the beginning of a session RE-
VIDEO PROCESS SET allows to keep a clean black
The CRT controller sends to TS9370 a pixel value screen until proper initialization.
gne LN7 SGS-THOMSON
Y/ icrosLECTRONICS
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TS9370

NON MULTIPLEXED MODE

" sMI

D(0:7) < AD(0:7)

AS

ADDRESS —
MPU A(0:15) DECODER cs TS9370

MULTIPLEXED MODE - INTEL TYPE

v " swmi

Ss

AD(07) < AD(0:7)

—_ ADDRESS Cso
MPU A(8:15) DECODER = TS9370
ALE AS
RD DS
WR RW
E88-EF9369-12
LNy SGS-THOMSON e
7’ MICROELECTRONICS
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TS9370

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee* Digital Power Supply -031t07.0 \
Vin* Input Voltage -03t07.0 \Y

Ta Operating Temperature Range 0to 70 °C -
Tstg Storage Temperature Range - 55t0 150 °C
Vppc* | Analog Power Supply - 0.3109.0 Vv

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

*

With respect to Vss.

ELECTRICAL OPERATING CHARACTERISTICS
(Voc =5.0 45 %, Vg =0, To =—25 C to + 85 °C)

Symbol Parameter Min. Typ. Max. Unit
Vce Supply Voltage 4.75 5 5.25 \
Vppc | Analog Supply Voltage - Vce 7 Vv
lobc Analog Supply Current - 20 - mA
Vi Input Low Voltage -0.3 - 0.8 \%
ViH Input High Voltage RESET] 3 - Vce \'

All Other Inputs 2 - Vece
lin Input Leakage Current - - 20 pA
Vou Output High Voltage (lipad =— 500 pA) 24 - - v
VoL Output Low Voltage (lipag = 1.6 mA) - - 0.4 \%
Pp Power Dissipation - 300 500 mwW
Cin Input Capacitance - - 15 pF
Itsi Three State (off state) Input Current - - 10 A
Test Load for Digital Output Test Load for Analog Output
Voo Test
Ry point
Tc_n
point 20 pF W00 KQ
INDI8
(:|_l n or aquiv.
E88-TS9370-06 E88-TS9370-05
AD (0:7) M
CL 100 pF 50 pF
RL 1 kQ 3.3 kQ
R 4.7 kQ 4.7 kQ
" b7 350N
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TS9370

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

Vec =50£5%, T =—25Cto +85°C,C_ =100 pF on AD (0 :7)

TTL input values are 0 to 3 volts, with input rise/fall time < 3 ns, measured between 10 % and 90 %
points. Timing reference at 50 % for inputs and outputs.

'L’;‘:L‘;'r Symbol Parameter Min. Typ. Max. Unit
1 tcye Cycle Time 400 - - ns
1b tpewx | DS Pulse Width High Time 200 - - ns
1c teewr | DS Pulse Width Low Time (timing 3) 120 - - ns
2 tasp DS Low to AS_High (timing 1 and 3) 20 - - ns

DS High or R/W high to AS high (timing 2)
3 tasep | AS Low to DS High (timing 1) 20 - - ns
AS Low to DS Low or R/W Low (timing 2)
tpwen | Write Pulse Width 200 - - ns
5 tpwasH | AS Pulse Width 100 - - ns
taws | R/W to DS Setup Time (timing 1) 20 - - ns
6b R/W, AS, CS, CSO to DS Setup Time 20 - - ns
(timing 3)
7 tawn | R/W to DS Hold Time (timing 1) 10 - - ns
tasL Address and CS, CSO Set Up Time 20 - - ns
9 tAHL Address and CS, CS0 Hold Time 20 - - ns
10 tosw | Data Setup Time (write cycle) 50 - - ns
11 tonw Data Hold Time (write cycle) 10 - - ns
12 topr | Data Access Time from DS (read cycle) - - 150 ns
13 toHR DS Inactive to High Impedance State Time 10 - 80 ns
(read cycle)
14 tacc | Address to Data Valid Access Time - - 300 ns
L7 SE5THOMSON =
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TS9370

TIMING DIAGRAM 1 - MULTIPLEXED MODE - MOTOROLA TYPE (SMI = Vss)

®

oS 0 N @
_1\ Op o \

®
0) T o

RW x
: XX
cso \ %

O~ ~O® 4 r®
:;:;Er:: =l ADD"'EISS m INPUT DATA >.__

® -] D ® - ®
READ CYCLE ] AODRESS Y, -
AD(0:7) N ® DATA

E88-TS9369-06
10/16 K
Kyy S5THOMSON
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TS9370

TIMING DIAGRAM 2 - MULTIPLEXED MODE - INTEL TYPE (SMI = Vss)
READ CYCLE ®
eve —
ALE (Pin AS) J w?s“
@ O]
TASED i
AD (Pin 08} tAS0 \ k
(O]

Vﬁ(?mﬂlﬁfé?éééééé’ @
tDDR

: K
cso
tASL (@)f=—e %) tAHL MR ()
ooonen Hﬂ_
®
tacc
E88-TS9369-07
WRITE CYCLE
®© i
cye
==\
ALE (Pin AS) f ewasu
(O)
RO (Pin DS} tAso tasED
(O] O]
®
PWEH
WR (Pin R/W) /
NGIE
cso
st TAHL @ tDsw @'W
AD(0:7) } ADURESS Oin
E88-TS9369-08

1116

‘ = 0
Y/ %%sgﬁgf'ggmmg
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TS9370

TIMING DIAGRAM 3 - NON-MULTIPLEXED MODE (SMI = Vcc)

B9 3

TRWS_(h "ASO,
evc(d) > 3
e —Y
\ pweL (19 X
A N
TAWS TRWH
tpsw (9 DHW
'4
WRITE CYCLE 4 , 1A
AD(0:7) RS INPUT DA
'DDR_(12) 1OHR /)
READ CYCLE A Y
ADI:7) 4 OUTPUT DATA >_—_

E88-TS9369-09

DIGITAL VIDEO SIGNALS - HP, P(0:3), BLK, M, RESET

VCC =5.0£5%, TA =—25 °C to + 85 °C. TS9370-20 and TS9370-30
TA =0 °C to 70 °C. TS9370-45
TTL input values are 0 to 3 volts, with inputs rise/fall time < 3 ns, measured between 10 % and 90 %
points. Timing reference at 50 % for inputs and outputs.

TS9370-20 | TS9370-30 | TS9370-45 .
Symbol Parameter Unit
Min. | Max. | Min. | Max. | Min. | Max.
tp HP Clock Period 50 1000 33 1000 | 22.5 | 1000 ns
tpewn | HP High Pulse Width 20 - |- 1 - 6 - ns
tPEWL HP Low Pulse Width 20 - 11 - 6 - ns
tsu BLK and P(0:3) Set Up Time to HP 5 - 5 - 5 - ns
tho BLK and P(0:3) Hold Time from HP 10 - 10 - 5 - ns
to M Output Delay from HP - 30 - 30 - 225 ns
tpwrL | RESET High Pulse Width 400 - 400 - 400 - ns
12/16 SCS-TH
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TS9370

TIMING DIAGRAM 4

PWEH L TPWEL | 4
w —_— 1
bu
BLK
ta HO
PO
P3
tp
: X
E88-TS9369-10
ANALOG VIDEO OUTPUTS CA, CB, CC
Vppe =5V, C, =20 pF, R = 100 kQ
Ta=-25<C to + =85 °C, TS9370-20, TS9370-30
0 °C to + 70 °C, TS9370-45
Symbol Parameter TS9370-20 | TS9370-30 | TS9370-45 Unit
Min. | Max. | Min. | Max. | Min. | Max.
Analog Outputs
V White 210 | 216 | 210 | 2.16 | 2.10 | 2.16 '
V Black 0.76 | 0.82 | 0.76 | 0.82 | 0.76 | 0.82 \
Output impedance - 440 - 290 - 230 Q
Differential non Linearity -121+12|-1/2|+1/2|-12|+1/2 | LSB
Monotonicity Guaranted
tpd Propagation Delay - 30 - 30 - 20 ns
CA, CB, CC Outputs from HP
tr 10 to 90 % Rise Time - 16 - 12 - 8 ns
ts Output Setting Time to 1/2 LSB - 20 - 15 - 10 ns
LNy SGS-THOMSON 13116
Y/ wicroeLEeTRONICS
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TS9370

TIMING DIAGRAM 5

E88-TS9370-07

VIDEO INTERFACE

The function of the video amplifier is to match up the
output impedance of TS9370 with a 75 Q Monitor
input. With the example of video amplifier shown in
figure 2, the output video signal is compatible with
the RS170 video standard.

Figure 2 : Typical Low Cost Video Interface

A lot of care is needed when linking the TS9370 co-
lors outputs to video amplifier.

Currently : 3.4 RC < 0.7 tp

R = output impedance of TS9370 DAC

C = input capacitance of video amplifier

tp = video clock period

TS8370
2N 2222A
C| 682
760 coax
8202
E88-TS9370-08
TS98370
c 6852
7552 coax. below 1m

E88-TS9370-09

14116 L7 SGS-THOMSON
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TS9370

ORDER INFORMATION

Part Number Temperature Package
TS93701P20 | -25°C to + 85 °C DIP28
TS93701FN20| — 25 °C to + 85 °C PLCC28
TS93701P30 |- 25°C to + 85 °C DIP28
TS9370IFN30| — 25 °C to + 85 °C PLCC28
TS9370CP45 0 °C to 70 °C DIP28
PACKAGE MECHANICAL DATA
28 PINS - PLASTIC DIP
mm e=254 4.57 max
e e, e, e e,e,e, e e e,e e e lb,lmox. |
Y I . 0.51 muﬂ.‘
1 =y : i ! - '
508mox.E | | i i | 1 1i A 1 y
' Hal i
|I ! | ! ! ! | M ! T L__‘
L 31 038 i
3, 0,508 .
[ 1524
15 (2)

28
iniminiaininisisininlinieisis

(1) Nominal dimension
(2) True geometrical position

2 8 PINS
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TS9370

28 PINS - PLASTIC LEADED CHIP CARRIER

mm Pin_1 identification
11,430 1. 4,20 ;991
11,430 1,582 /. 4,57 1\J0.52
11,582 , | S

8] T
e= l,274eie |
Typ. 051 12,57
max.
0,661
' 0,812 28 Outputs
064 T o3n
min. 0,533
16716 (37 SGS-THOMSON
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APPLICATION NOTE

EF9369 COLOR PALETTE

DISPLAY UNIT AND MEMORY PLANE

On a monitor, the screen is partitioned into X dots
and Y lines. This number of dots and lines gives the
definition. For example 256 x 256, 640 x 480, etc.

Each dot or pixel is associated with a bit in a memo-
ry plane. On a monochrome monitor, each pixel will
be on or off according to its value in the memory
plane. That kind of monitor has got only one gun to
drive the screen.

A color monitor owns three guns (a red, a green and
a blue) since it is known that all the colors are avai-
lable with these three primary colors.

To drive these three guns, at least three memory
planes are needed. Each memory plane can be as-

By J.F. FEVRE

sociated to a gun. So we get a red plane, a green
plane and a blue plane which give eight fixed colors
on the screen.

If more colors are needed on the screen at the same
time, more memory planes must be used.

With n planes it will be possible to get 2" colors on
the screen at the same time. But in this case, the
problem is to deal with the three red, green and blue
inputs of a color monitor.

Another problem is that all these sets of colors are
fixed, and most of the time, in a graphic application
much more colors are needed.

All these problems can be solved by using the
EF9369 single chip color palette.

T T n
] i
, 3 ]
2 i
1 Fr---
MEMORY i
Goe PLANE }
——r— . ‘ ?‘1._-__
g R A
1
1
Figh !
speed | VIDEO SHIFT 1 '
tming REGISTER [ | | i,
)
: VIDEO 1
L] JLoGIC
- VIDEO
OUTPUTS
E88 AN5STO1

PALETTE DESCRIPTION

Each pixel’s intensity is represented by 1, 2, 4, 8 or
more bits of memory. Several methods can be used
to encode colored pictures for storage in a frame
buffer. The simplest method is to define the color
components of each pixel. The bits representing the
pixel can be divided into three groups of bits, each

AN324/0289

indicating the intensity of one of the three primary
color components.

The simple color component encoding scheme (as
described in page 1) has the disadvantage of limi-
ting the range of colors. A more flexible scheme in-
volves the use of a color look-up table (CLUT).

112
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A color palette (actually a color look-up table stored
in RAM) both eases the host’s task and cuts the
amount of memory needed in the frame buffer. At
any one time, the RAM is able of mapping all the
graduations possible for each of the three primary
colors.

Consequently, instead of storing these color inten-
sities directly, the frame buffer is free to store mere-
ly their locations within the color map.

The values stored in the frame buffer are treated as
addresses into the table of colors defined by their
red, green and blue components. (see figure 2.1).

A major advantage of this approach is that it alle-
viates the chore of changing colors because the sys-
tem’s host processor must write each color change
to only one address in the palette.

For maximum utility, the color look-up table uses
read-write memory. It is then possible to assign a
different set of colors to different application pro-
grams and to mix a set of colors interactively for
painting purposes.

EF9369

EP9369 contains a 16 register CLUT. Each of these
13-bit register holds three 4-bit color field CA(0:3) ;
CB(0:3) ; CC(0:3) and a marking bit M. (see fi-
gure 4).
So to use this chip ; four memory planes are nee-
ded. It is then possible to choose a set of colors
amongst 4096.
The marking bit may be used for blinking or highlight
purposes.
Each binary value coming from the CLUT is then
~ converted in an analogic value in order to drive a
monitor.
Each 4-bit D/A converter is y corrected in order to li-
nearize the luminance driven on the screen versus
the digital value. The typical digital to voltage
conversion law is given table 2.2.
The output voltages are proportional to the analog
supply voltage Vbpc. When required, setting Vboc
allows a gain adjustement. But in most applications,
Vopc and Vpp can be derived from the same sup-
ply through independent decoupling.

Figure 2.1.
Frame
buffer
Memory plane
Binary value giving the address
e . | in the address in the color look-up table
r T TTT
; Red Green Blue r_lj '
| Color Index '
look-up o |
I table table '
Color I '
palette I
l Component F I
read from Red Green Biue DA I
table Converters
' 1 N Blue I
l I R I
reen
, {> I To monitor
L I Red |
S E88 AN59T02
212 Ly SGS-THOMSON
Y/ siicRoELECTRONICS
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Table 2.2.
Binary Input Analog Output (V)
Min Typ. Max.
Low Level 0000 - 0.8 -
0001 - 1.18 -
0010 - 1.28 -
0011 - 1.36 -
0100 - 1.42 -
0101 - 1.47 -
0110 - 1.52 -
0111 - 1.56 -
1000 - 1.60 -
1001 - 1.63 -
1010 - 1.66 -
1011 - 1.69 -
1100 - 1.72 -
1101 - 1.75 -
1110 - 1.76 -
High Level 1111 - 1.80 -

Note : The internal A/D converters deliver on CA, CB and CC outputs 16 levels with y law correction (y = 2.8). The typical transfer

characteristic is given by :

1
V=(—1’15) 28 Y2, 0,16 Vono

5
Where N is the binary value.

MICROPROCESSOR INTERFACE

EF9369 interfaces to a microprocessor through :

- a multiplexed 8-bit address/data bus ;

- non-multiplexed mode.
The mode selection is programmed through the SMI
pin.
Multiplexed mode : SMI connected to Vss.
Non-multiplexed mode : SMI connected to Vcc

- Non-multiplexed mode : (see figure 3.1).

- Vce, Vop and SMI pins must be connected to

+ 5 volts.
- Vss pin must be connected to ground.

The CS signal is obtained from an address decoder.

In this mode, EF9369 maps into the microprocessor
addressing space as two byte address only.
- Multiplexed mode : (see figure 3.2).
- Vece and Vpp pins must be connected to
+ 5 volts.
- SMI and Vss pins must be connected to
ground.

In this mode, EF9369 maps into the microprocessor
addressing space as 32 byte locations.

A lot of care must be taken with the CS.CS0 signal.

L7 SGS-THOMSON g2
Y/ WicrozLECTRONICS
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Figure 3.1: Non-multiplexed Mode - Motorola Type Microprocessor.

D(0:7)

A:15) | D

MPU

A0

ADDRESS

DECODER

E88 AN59T03

E
;

AD(0:7}

AS

EF9369

DS

Vee
Vooc
SMI

Vss

Reset
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252

<7

SGS-THOMSON
MICROELECTRONICS




APPLICATION NOTE

Figure 3.2 : Multiplexed Mode - Motorola Type Microprocessor.

PORT C

MPU

sSC

sc2
i0s

ADION

EF9369

E88 AN59T04
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Figure 3.3 : Multiplexed Mode - Intel Type Microprocessor.

Vee

Vooc

AN

AD(0:7)

+5V
fﬂ AD(0:7)

MPU  A(015) a

ADDRESS » CS
DECODER

EFS389

fmm-—— #cso

HIE]

[0
RW

SMi
Vss
Reset

E88 AN59T05

PROGRAMMING THE EF9369

It is very important to access the CLUT only during
retrace intervals to avoid to spoil the screen with
black spots.

PROGRAMMING THE EF9369 IN NON-MULTI-
PLEXED MODE

EF9369 is located into the microprocessor addres-
sing space in 2 addresses only.

The first one is the data register and the next one is
the address register.

6/12

:’7 SGS-THOMSON

After each access to the data register the address
register is automatically incremented modulo 32.
This scheme allows sequential addressing to the
CLUT without address reloading.

The flow chart and the source listing in 6809 assem-
bler language given below show an example for loa-
ding the complete color look up table. The CLUT ad-
dressing table is given in figure 4.

MICROELECTRONICS
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Figure 4 : Clut Addressing.

Color Look-Up Table (CLUT) CLUT Byte Address Register
76|54 [3]2]1]0|7 |6 |5 |4 |3 |2]|1]o0] Indexs
CB3|CB2 |[CB1|CBO |CA3|CA2 [CA1 |CAO| X X X 0 0 0 0 0

0
X X X M |CC3|CC2|CC1|CCOo| X X X 0 0 0 0 1
CB3 [ CB2 | CB1 | CBO | CA3 | CA2 [CAt1 |[CAO| X X X 0 0 1 0
1
X X X M |CC3(CC2|CC1|CCO| X X X 0 0 0 1 1
S \
CB3 | CB2 |CB1 {CBO | CA3 | CA2 | CA1 |CAO| X X X 1 1 1 1 0
15
X X X M |CC3[CC2|CC1{CCO| X X X 1 1 1 1 1
X = Don't care
LD PALE
LOAD THE COMPLETE CLUT FROM
A 32 - BYTE TABLE
[ 0 —» ADDRESS REGISTER I
—
Loop !
FOR o
32 BYTES ! ETORE A BYTE INTO DATA REGISTER l
.
' E88 AN59T06
* Note : The address register is automatically incremented after this instruction.
LNy SGS-THOMSON ne
’I MICROELECTRONICS
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PAGE

00001
00002
00003
00004
00005
00006
00007
00008
00009

00011
00012

00014
00015

00017A
00018A
00019A
00020A
00021A
00022A

00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036A
00037A
00038A
00039A

00041A
00042A
00043A
00044A
00045

00047A
00048A

00051
00052A
00053A
00054A
00055A
00056

001

1000
1000
1004
1007
100A
100D

100F
1010
1013
1015

1017
1019
101C
101F
1021

1023
1025

1026
102E
1036
103A

EF9369
F440
Fa41
2000
1F80

10CE 2000
CE 1F80
8E 1026
BD  100F
20 FE
100F
4F
B7  Fa41
86 10
A7 C2
EC 81
B7  F440
F7  F440
6A  C4
26 F4
33 41
39
1026
01
49
F9
3C

SA:

>> >>

O>»>>>

100

—
o
> J>>>> >>> >

>>>>>

TOTAL ERRORS 00000--00000
TOTAL WARNINGS 00000--00000

8/12

0
OPT LLE=110

*EF9369 PROGRAMMING EXAMPLE

*THIS PROGRAM IN 6809 ASSEMBLER LANGUAGE

*SHOWS HOW THE WHOLE COLOR LOOK-UP TABLE (CLUT)
*CAN BE SEQUENTIALLY LOADED WHEN THE EF9369

*IS CONNECTED TO A NON-MULTIPLEXED
:MICROPROCESSOR.

DATA EQU  $F440 EF9369 DATA REGISTER
ADDR EQU DATA +1 EF9369 ADDRESS REGISTER

STACK EQU  $2000
STACKU EQU  STACK-128

ORG  $1000
LDS  #STACK
LDU  #STACKU
MAIN LDX  #CLOR1 INIT INDEX REGISTER
JSR LDPALE
HERE BRA  HERE END OF MAIN PROGRAM

*

*LDPALE : LOAD THE WHOLE CLUT

*ARGUMENT : X POINTS TO A 32-BYTE TABLE WHICH
*IS TO BE LOADED INTO CLUT.

*FOR EVERY 2-BYTE SET. THE FIRST BYTE HOLDS
*CB (0 : 3) AND CA (0 : 3) FIELD.

*THE SECOND BYTE MARKING BIT M

*AND CC (0 : 3) FIELD.

*EXIT : AAND B ARE DESTROYED

*X'= X INITIAL + 32

LDPALE EQU *

CLRA

STA  ADDR INIT EF9369 ADDRESS REGISTER
LDA  #16

STA U STORE LOOP COUNTER

LDPA10 LDD  X++ READ 2 BYTES FROM TABLE
STA  DATA LOAD DATA REGISTER
STB DATA LOAD DATA REGISTER

DEC .U DEC LOOP COUNTER
BNE  LDPA10

LEAU 1.U UPDATE U

RTS

CLORt EQU *
FCB  $01, $0A, $15, $08, $9A, $04, $06, $OF
FCB  $49, $03, $83, $0F, $OE, $04, $AD, $04
FCB  $F9, $0C, $3A, $08, $A0, $0A, $F8, $05
Eﬁ% $3C, $0D, $C8, $0B, $18, $09, $49, $07

256
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VIDEO INTERFACE
EF9369 video outputs are high impedance
(=500 ohms) which require proper adaptation.

Many solutions are possible, but it is very important
to notice that a lot of care is needed when linking
the palette to a surrounding video amplifier.

Ground loops are deadly in video systems, particu-
larly where analog and digital circuits are interfaced.
This demands that analog and digital ground be

Figure 5.1.

connected only atone point (star fashion). This point
being as close to EF9369 pin 1 as possible.

The function of the required video amplifier is to
match up with the circuit high impedance output and
a monitor 1V-75 ohms input.

It is possible to use either the SGS-THOMSON
TEA5114 as shown in figure (5.1) or the transistor
video amplifier as shown in figure (5.2).

CRT controller

BLK 2| BLK

HP Clock T

POR 39| PO
B

P1 40] P1

P2 41] P2

P3 2] P3

10
EF9369

et —

100 nF

ca[tb——"‘——ﬁ]

TEAS5114
100 nF oV 68Q
cc ‘j Il ,EJ i3] To monitor
H 1kQ
o0V™® 680
[ii
1 kQ
oV
E88 AN59T07
LNy SGS-THOMSON 92
’I MICROELECTRONICS
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Figure 5.2.

CRT controller

BLK 2 2] BLK
HPT Clock T
39] PO
40] P1
4] P2
42) P3

EF3369

To monitor

O -12v

Output

«\ \ E88 AN59T08

10/12
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Table 5.3.

Z output
o

]

400 1

»

Ltlevell  Egg ANS9TO9

The set-up time of the color levels at the circuit output roughly follows the equation (Ts = 5RC) :

Ts : Set-up time

R : The output of the EF9369 may be considered as a static resistor (see table 5.3)

C : Input capacitance of the video amplifier

So if the set-up time Ts has to be improved, the solution is to get a video amplier input capacitance as low as possible.

Example: R =400 Q- C =20 pF

Ts=5x400x 20 =40ns

Figure 5.4: Video Amplifier Layout.

W

YA

COPPER SIDE

E88 AN59T10

ﬁJﬂ@m cﬁfl D

--—+12V

C4

Input

COMPONENT SIDE

Oufput Ground

E88 AN59T11

COLOR COMPOSITION

When the sun light is split through a prism, one can
see three main colored zones :
blue,
green,

- red.
These colors are called "primary colors", because
by mixing them in various proportions, it is possible

&7

SGS-THOMSON
MICROELECTRONICS

to get all the colors that the human eye can see. So
far with a common CRT controller it is possible to
get only eight basic colors because each "primary
color" can get only the value 0 or 1.

no color = black

red + green = yellow
blue + red = magenta
green + blue = cyan

1112
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With the EF9369 each "primary color" can get six-
teen different values which give the possibility of
choosing a tint amongst 4096.

A FEW EXAMPLES

The sixteen values will go from 0 to F for each "pri-
mary color" in the CLUT.

- Dark and light :

Cyan is the addition of green and blue. For a dark
cyan each value of green and blue must be low.
Ex :green=3, blue=3,red=0

For a light cyan the blue and green values must be
high.

Ex:green=D, blue=D, red =0

12112

‘7_ SGS-THOMSON

- Purple :

Ex:green =6, blue =9,red =8

- Pink : high value of red and equal value of green
and blue.

Ex :green =3, blue =3,red=D

- Orange :
Ex :green =3, blue =0, red =D

- Brown :

Ex:green=3,blue=1,red=F

All these examples are only indications. If other co-
lors are needed, each value of each "primary color"
must be changed in order to get the right one.

4096 possibilities are available !

MICROELECTRONICS
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APPLICATION NOTE

EF9345 SEMI-GRAPHIC DISPLAY PROCESSOR
GENERAL APPLICATION PRINCIPLES

AUGUSTIN GIADIN

ABSTRACT The aim of this Application Note is to aid the user in
Associated with a standard memory package, the ~ using the EF9345. Design considerations and pro-
EF9345 allows fullimplementation of a low-costter- ~ gramming of the circuit in the various operating
minal display unit. modes will be discussed.

CONTENTS

MICROPROCESSOR INTERFACE
GENERAL PRINCIPLES

INTERFACE WITH A NON-MULTIPLEXED BUS MICROPROCESSOR

MEMORY INTERFACE

INTERFACE WITH 2K * 8 MEMORY

INTERFACE WITH 8K * 8 PSEUDO-STATIC RAM
INTERFACE WITH 16K * 4 RAM

PROGRAMMING THE EF9345 - GENERAL PRINCIPLES
DIRECT ACCESS REGISTERS

COMMAND EXECUTION

INDIRECT ACCESS REGISTER

PROGRAMMING THE EF9345 IN 40 CHAR/ROW MODE
BICHROME CHARACTER CODE
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USER DEFINED CHARACTER SET (UDS)
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ACCESS TO CHARACTER CODE
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MICROPROCESSOR INTERFACE

GENERAL PRINCIPLES

The EF9345 interfaces to a microprocessor by :

 an 8-bit address/data multiplexed bus AD(0:7)

« four control signals : AS (Address Strobe), DS
(Data Strobe), R/W (Read/Write) and CS (Chip
Select).

Each microprocessor access is made as follows :

« First the AS signal falling edge latches the DS,
CS and AD(0:7) input. The EF9345 is selected
only when CS is strobed low and AD(7:4) most
significant bits of the address lines are strobed
with the binary value 0010. The latched level of
DS signal selects either the Intel mode (DS high)
or the 6801 mode (DS low).

» During the second part of the access cycle, the
AD(0:7) lines become the data bus. In the 6801
mode, data exchange is made while DS is high
and the R/W signal specifies the data transfer di-
rection (a write operation into the circuit is perfor-
med when R/W is low). In the Intel mode, DS is
generally used as a RD (Read) signal and R'W
as a WR (Write) signal.

So connecting the EF9345 to a multiplexed bus
microprocessor is quite simple. Figures 1 and 2
show the interface with an EF6801 and an Intel type
microprocessor (8085, 8051...).

Note : As the EF9345 is selected when the latched
address binary value is 0010XXXX (or 2X in hexa-
decimal), the circuit takes 16 consecutive address
locations in the microprocessor addressing space.
These addresses correspond to 8 internal registers
of the circuit, with each register selected by the three
LSB of the address value (see programming des-
cription).

INTERFACE WITH A NON-MULTIPLEXED BUS
MICROPROCESSOR

When the EF9345 is used with a non-multiplexed
bus microprocessor such as EF6800, EF6809,
Z80..., the microprocessor address and data lines
must be generally multiplexed to pins AD(0:7). The
address strobe and multiplexer command signals
must also generated. Figure 3 shows an example

2/38 Ly7 SGS-THOMSON

of interfacing the EF9345 to an EF6800/6809 micro-
processor, where address and data multiplexing is
made with three-state buffers. The AS signal and
the buffer enable signals are generated from the E
signal with a few TTL-LS circuits. Figure 4 shows
the associated timing diagram.

By using the principle described below, it is possi-
ble to realize the EF9345 interface with a non-mul-
tiplexed bus microprocessor without multiplexing
the address and data lines. This principle allows re-
ducing the number of TTL parts for the hardware in-
terface implementation, but requires a few additio-
nal instructions when programming the circuit.

Figure 5 illustrates the principle for an EF6800/6809
application. The AD(0:7) pins are directly connected
to the microprocessor data bus and the CS input is
grounded. An_address decoder provides two chip-
select signal CSO and CS1. Any microprocessor
write operation to the address which generates CSO
low will result in an AS pulse while E is high and the
data present on AD(0:7) are latched into the EF9345
as an "address". During an access to the address
generating CS1 low, a DS pulse is generated while
E is high and AD(0:7) act as a normal data bus, pro-
vided that the circuit has been previously selected.

So any micoprocessor access to the EF9345 is

made in two steps :

« first the microprocessor must write at address
CS0 a data whose binary value is 0010XXXX to
select the circuit and to specify by XXXX what re-
gister is to be accessed,

» anormal data exchange (read or write operation)
can then be made at address CS1 between the
microprocessor and the EF9345 register selected
during the first cycle.

Flowchart givenin figure 6 shows how the micropro-

cessor can read the status register RO.

This principle can be applied to any microprocessor
type. Figure 7 shows an implementation example
for interfacing with a Z80, where the AS pulse is ge-
nerated during an I/O write operation at address A7
=1, A6 = A5 = 0. Access to an EF9345 register is
made by an I/O read or write at address A7 = 1, A6
=1 and A5 = 0. As DS (CS1) is high when AS oc-
curs, the EF9345 is here in the Intel mode.

MICROELECTRONICS
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Figure 1 : Interface with EF6801.
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Figure 2 : Interface with a Multiplexed Bus Intel Type Microprocessor.
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Figure 3 : Interface with EF6800/6809 by Multiplexing Address and Data Bus.
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Figure 4 : Timing Diagram Associated with Figure 3.
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Figure 5 : Interface with EF6800/6809 without Multiplexing Address and Data Bus.
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Figure 6 : Access to an EF9345 Register when Using the Non-Multiplexing scheme Interface.

Write the binary value 0100XXX at address
CSO0 to select register XXXX

?

Read or write the XXXX register

at address CS1

END
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Figure 7 : EF9345 Interface with a Z-80 without Multiplexing Address and Data Bus.
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MEMORY INTERFACE

The EF9345 can be used with a wide variety of
standard memories and manages up to 16 kbytes
of private memory.

The memory interfaces is made by :
an 8-bit address/data multiplexed bus ADM(0:7)
a 6-bit high order address bus AM(8:13)

three control signals : OE_(Output Enable), ASM
(Address Strobe Memory), WE (Write Enable).

During each memory cycle, the EF9345 outputs to
ADM(0:7) low order address byte while ASMis high.
The high order address bits are provided on
AM(8:13) during the whole memory cycle. When
ASM goes low, the ADM(0:7) lines become the me-
mory data bus. For a read operation, the OE signal
is active low to enable the memory output buffers.
A write operation is made when WE is low.

INTERFACE WITH 2K*8 STATIC MEMORY

As the address lines are generally not latched by
static RAMs, an external 8-bit latch (74LS373) must
be used to store the low order address bits
ADM(0:7) on the falling edge of ASM signal.

INTERFACE WITH 8K* 8 PSEUDO-STATIC RAM

The EF9345 can be directly connected to an 8K*8
pseudo-static RAM (NEC pPD 4168, INTEL 2187,
INMOS 2630...). The ASM signal is fed to the CE in-
put which latches the address lines. As the EF9345
performs DRAM refresh, the memory internal re-
fresh circuitry is not use.

‘The schematic diagram of figure 8 gives a design
example which allows interfacing the EF9345 to
2K*8 or 8K*8 memory. With static memory, the 8
jumpers of S8 are connected to provide the low or-
der address lines from the 8-bit latch 74L.S373. With
pseudo-static memory, the 74LS373 is useless and
the 8 jumpers of S7 are connected. Jumpers St to
S6 are set in position 2 for 2K*8 RAMs, and in posi-
tion 1 for 8K*8 RAMs.

INTERFACE WITH 16K*8 DRAM (see figure 9)

When using 16K*4 dynamic RAMs, the address pro-
vided by the EF9345 must be multiplexed to obtain
the Row and Column address. ASM can be used di-
rectly as the RAS (Row Address Strobe) signal, but
the CAS signal mustbe externally generated. Figure
9 shows an example of generating CAS and the mul-
tiplexer command signals from ASM.

8/38 Ly S5S-THOMSON

As previously, refresh operation is performed by the
EF9345.

PROGRAMMING THE EF9345 - GENERAL
PRINCIPLES

DIRECT ACCESS REGISTERS

As described in the microprocessor interface
chapter, the EF9345 is accessed by the micropro-
cessor at 16 consecutive locations from address
XX20 to XX2F (hexadecimal), where XX is determi-
ned by the user's address decoding. These 16 ad-
dresses correspond to 8 internal registers RO to R7
(see figure 10). Each register can be accessed at
two addresses : a lower address (bit 3 = 0) and an
upper address (bit 3 = 1). For example, if the EF9345
is mapped in the microprocessor addressing space
from F420 to F42F, register R1 can be read or writ-
ten at both addresses F421 and F429.

However, acommand present in register RO is exe-
cuted only after an access to a register at an upper
address. This scheme allows re-executing a same
command by loading only one argument into an up-
per address register.

COMMAND EXECUTION

RO is a write command register and a read status
register. Acommand presentin RO is executed with
the arguments in the other direct access registers
after any access to a register at an upper address
(from XX28 to XX2F).

Before any access to a register, the Busy status in
the Status register bit 7 must be tested to check a
command is not currently executing. However, after
power-up a NOP command should be executed
without testing the Busy state to set the circuit into
a determined state before further operation. A move
command with no stop condition can also be abor-
ted by executing a NOP command.

INDIRECT ACCESS REGISTER (figure 11)

The EF9345 has 5 indirect access registers which
define the various operating modes of the circuit :
TGS, MAT, PAT, DOR, ROR. Each of these regis-
ters is assigned an index r and is indirectly acces-
sed through register R1. Data is transfered between
R1 and anindirect access register with the IND com-
mand, which specifies the transfer direction (bit
R/W) and the register index r (bits 0 to 2).
Flowchart of figure 12 gives an example of indirect
access register loading.
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Figure 8 : EF9345 Interface with 2K x 8 and 8K x 8 Memory.
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Figure 9 : Interface with 16 x 4 Dram.
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Figure 10 : Direct Access Registers.

XX20 RO COMMAND/STATUTS
XX21 R1
. XX22 R2 DATA REGISTERS

Write or read XX23 R3

register
XX24 R4

AUXIL Y POINTER
XX25 R5 UXILIAR 0
XX26 R6
' ol xx 7 MAIN POINTER

XX28 RO
XX29 R2

Writ d XX2A R2

rite or rea

register and XX28 R3

execute command XX2C R4
XX2D R5
XX2E R6
XX2F R7

E88-AN44T-10
Figure 11 : Indirect Access Registers.
7 6 5 4 3 2 1 0
1 0 0 0 |R/IW | r | ] IND COMMAND

l__. Register

r

R1 X 1 TGS

R2 — 2 MAT

R3 — 3 PAT

R4 — 4 DOR

R5 — 5 _

R6 — 6 _

R7 — 7 ROR

E88-AN44T-11
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Figure 12 : Indirect Register Loading Example.

RORWR:
WRITE A BYTE INTO ROR
INDIRECT REGISTER (r=7)

[sr]

LOAD BYTE VALUE INTO R1

LOAD AND EXECUTE IND
COMMAND WITH r=7
87—R0+8

E88-AN44T-12

PROGRAMMING THE EF9345 IN 40
CHAR/ROW MODE

In the char/row mode, a page displayed by the
EF9345 is made of 25 or 21 rows, each containing
40 character windows. A window is composed by 8
pixels and 10 lines.

Each window is associated with a character code in
a page memory. One of three character code for-
mats can be selected for a page :

+ Fixed long codes (24 bits)

» Fixed short codes (16 bits)

« Variable codes (8/24 bits).

In this document, only fixed long code format will be
discussed. With this format, each character window
on the screen is associated with a 3. byte code, na-

» the negative (reverse video) attribute N
« the flash (blink) attribute F.

The B byte defines :

» acharacter set

+ insert, double height, double width, and conceal
attributes.

For bichrome characters, bits B (7:6) must differ
from 11.

The C byte selects one of 128 characters in a cha-
racter set. With the fixed long code format, bit C7 is
don’t care.

Example : to write a "B" with the following attributes :
background color = blue
foreground color = yellow

mely the C, B and A bytes. Interpretation of these flashing
bytes depends on the character type. alphanumeric set Go.
The hexadecimal values for the character code

BICHROME CHARACTER CODE bytes are :
For a bichrome character, the A byte defines : + Chyte =42
+ a background color * Bbyte =00
» a foreground color * Abyte =3C.
12/38
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Figure 13 : 40 Char/Row Fixed Long Codes.

BICHROME CODE

QUADRICHROME CODE

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
L] CBYTE Gl 0 0]
RN BevTE EFEl I BN
— ]
L., Insert l L Insert
Double heigth Low Resolution
Conceal Subset inde x
Double width (tow resolution only)
__» Type and set Set number
N | By \ G ll1 F |Bp IGo IR() ABYTE [ N 4jOL2R PAJLETTJE N J
l—"__, Background color Cp
Flash (Blink) Black
» Foreground color Cy Red
> o (R e video) » Green
» Yelow
» Blue
—» Magenta
3 Cyan
» White
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
E88-AN44T-13
LSy SGS-THOMSON 13138
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QUADRICHROME CHARACTER CODE

Quadrichrome characters allow displaying up to 4
different colors in any 8 pixels by the 10 lines win-
dow, at the penalty of a halved horizontal resolution.
By programming the R attribute in the character
code B byte, the vertical resolution can be kept or
halved.

For each quadrichrome character window, the A
byte defines an ordered 4 color palette from 8 pos-
sible colors. Each bitis associated with a color which
is selected when the corresponding bit is set. If more
than 4 bits are set, higher ranking bits are ignored.
When less than 4 bits are set, the color palette is im-
plicitly completed with "white" value.

Example : A = 54 selects the red, yellow, blue and
cyan colors.

A = 73 selects the black, red, blue and
magenta colors. Bit 6 is set but ignored.

The character code B byte defines :

+ a set number QO to Q7 by bits B (3:5)

high or low resolution bit R. Bit R = 0 selects a
high resolution quadrichrome and bit k is don't
care.

If R = 1, the character is a low resolution quadri-
chrome and k definies a subset index.

bit i definies the character to be inserted or not.

.

Figure 14 : Long Character Code Loading Example.

The character ‘code C byte selects one from 100
characters in a 'set. This byte can take values from
00 to 03 and from 20 to 7F (hexa).

HANDLING LONG CHARACTER CODE

The KRF command allows an easy, X, Y random
access or an X sequential access to the page me-
mory. Data registers R1, R2 and R3 are used to
transfer respectively the character code C, B and A
bytes. The Main Pointer is used to address the page
memory and specifies :

* arow numberY = (0 ;8to 31)

 a column position on a row X = (0 to 39)

« thefirst block number of the page memory Z (0:3).

Notes : 1. R6(6) is used by the Auxiliary Pointer
2. Order of bits Z0-Z1 are reversed in R7

3. When using pointer incrementation in
KRF command (bit 0 = 1 inthe command
code), only the X part of R7 is incremen-
tated modulo 40 after the command exe-
cution. No Y incrementation is made
when X overflows from 39 to 00.

. The cursor position one the screen is gi-
ven by the Main Pointer.

A character code loading flowchart example is given
in figure 14.

LOADING TWO SUCCESSIVE 3-BYTE CHARACTER CODES
WITH SAME ATTRIBUTES (C1,B1,A1) & (C2,B1,A1)

TEST BUSY:
RO (BIT 7)?

[ INIT MAIN POINTER (R6,R7) |

BYTE B1
BYTE A1

KRF COMMAND —= RO

—= R2
—= R3

|

:

BYTE C1 —=R1+38:
COMMAND IS EXECUTED

]

TEST BUSY a

BYTE C2 —=R1+8
[KRF COMMAND IS EXECUTED

E88-AN44T-14
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PAGE MEMORY SELECTION

In 40 char/row with the long code format, each cha-
racter window on the screen is associated with 3
bytes in a page memory. As each displayed page
contains up to 1000 windows (25 rows of 40 charac-
ters each), a page memory is made of three 1 Kbyte
blocks. The firstblock holds the C bytes, the second
one the B bytes and the last one the A bytes.

As the EF9345 can address up to 16 Kbytes of ex-
ternal memory, a page memory address must be

selected by the user with the following require-

ments :

« the three blocks must be consecutive and lie in
the same district, i.e. the two MSB Z3-Z2 of the
block numbers must be the same

+ the first block number must be even (Z0 = 0).

The base address of the page memory to be dis-
played on the screen, which is the first block num-
ber, is given in register ROR(5:7). As Z0 is implicity
0, it is not specified in ROR.

7 6 5 4 3 2 0
(z3120122] | | | | ] romu=m
——— e — e g~
¢ T 3 Origin row address
YOR - (8 1031)

» Block origin (even)

Example : with the displayed page memory starting
from block number 4, Z3-Z2-Z1-Z0 = 0100 and
ROR7-ROR6-ROR5 = 001.

Notes : 1. Order of bits Z1-Z2 is reversed in ROR.

2. Each page displayed by the EF9345
comprises a service row, which is always
displayed on the stop of the screen, and
24 remaining rows. When accessing to
the page memory, the service row num-
beris Y = 0 and the remaining row num-
ber ranges from 08 to 31. Bits ROR(0:4)
constitute the YOR origin register, which
specifies the number of the first row dis-
played after the service row. By pro-
gramming YOR from 8 to 31, the user
can realise roll-up and roll-down opera-
tion.

USER DEFINED CHARACTER SET (UDS)

In 40 char/row mode, the User Defined Character

Set (UDS) allows the user to define additional cha-

racters whose shapes can be dynamically loaded

into the external character generator. The EF9345

can provide up to :

» 100 alphanumeric type UDS character (G'o set)

» 200 semi-graphic type UDS characters (G'1x set)

+ 800 quadrichrome UDS characters (Qo to
Qs sets).

Alphanumeric and semi-graphic UDS are bichrome

characters, with the difference that only alphanume-

rics can be underlined.

BICHROME UDS CHARACTERS

The shape of a bichrome character is definedina 8
pixels by 10 lines dot matrix. Each line of the dot ma-
trix is coded in the external character generator by
an 8 bit value, or a slice byte. So a bichrome UDS
character is defined by 10 slice bytes.

A slice byte value is obtained in the following way :
on aline of the dot matrix, the dots defining the cha-
racter shape are coded by a "1", the other dots by a
"0". This eight bit result is then order reversed to ob-
tain the value to be loaded into the external charac-
ter generator. Figure 15 shows a slice coding exam-
ple for a bichrome UDS character.

QUADRICHROME UDS CHARACTERS

An 8 pixels by 10 lines window displaying a quadri-

chrome character on the screen is composed by ele-

mentary "dots" whose size is :

+ 2pixels by 1 line for high resolution quadrichrome

« 2 pixels by 2 lines for low resolution quadri-
chrome.

Each dot can take one of the 4 colors selected by
the palette A byte of the character code associated
to the window. So a quadrichrome character shape
is defined by a 4 * 10 or 4 * 5 dot matrix, with each
dot coded bit a two-bit value. Each line of the dot
matrix is coded by a slice byte in the external cha-
racter generator. A high resolution quadrichrome re-
quires 10 slice bytes to be defined, and a low reso-
lution quadrichrome 5 slice bytes.

L7 SGS-THOMSON 15738
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Figure 15 : Bichrome UDS Slice Coding Example.

SLICE VALUE

CAR1 i

CAR2

CAR3

CAR4

E88-AN44T-15

Figure 16 : Quadrichrome Slice Coding Example.

COLOR PALETTE = RED — BLUE — CYAN - WHITE

9C
5A
A3

6A
A9

BE

92
EB

29

B6

RED
01 Y7/ BLUE
10 L] cvan

HH WHITE

CHARACTER CODE BYTE A :

[1]1Jo]1JoJo]1]0] $ D2

—————RED

= BLUE

CYAN

WHITE

E88-AN44T-16

E88-AN44T-17
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The 4 colors selected by the character code A byte
are ordered. For example, if the A byte hexadecimal
value is 5A, the 4 ordered colors are :

» Red with the binary rank 00

+ Yellow with the binary rank 01

+ Blue with the binary rank 10

» Cyan with the binary rank 11.

A slice byte is obtained by assigning to each dot the
binary rank of its color, with the value for the right
dots placed in the most significant position of the
slice byte. Figure 16 shows a slice coding example
for a quadrichrome character.

DOR REGISTER

During the display process, the base address for

each UDS character generator is given in DOR re-

gister (see figure 17) :

+ DOR(0:3) hold the number of the block which
contains the alphanumeric UDS slices (G'o).

» For semi-graphic UDS, the slice block number is
given by DOR(4:6) and bit 4 of the character code
B byte. So for UDS G'1¢ the slice block number is
even (B4 = 0) and the following block contains
slices for UDS G'11 (B4 =1).

» Foreach quadrichrome UDS (Q0 to Q7), the slice
block number is given by DOR7 and bits B(5:3)
of the character code, which select also the set.

ACCESS TO UDS SLICES IN MEMORY

A UDS slice address in memory is given by :

+ a block number Z(0:3)

« the character code C byte : C(0:6)

+ the slice number NT. For bichrome and high re-
solution quadrichrome, NT ranges from 0to 9. For
low resolution, quadrichrome, NT ranges from 0
to 9. For low resolution quadrichrome, NT ranges
from 0 to 4 when K= 0 and from 5to 9 whenk = 1
(k is in bit 2 of character code B byte).

A UDS slice can be written into or read from the
EF9345 private memory with the OCT command.
This command uses register R1 for slice transfer
and the Main or Auxiliary Pointer for slice addres-
sing. As the Main Pointer generally points to the cur-
sor position on the screen and is used for character
code access, the Auxiliary Pointer should rather be
used for slice access. Figure 18 shows how the
Auxiliary Pointer value is obtained from the slice ad-
dress :
» R4 holds bits C(2:6) of the character code and bit
Z2 of the block number
» R5holds bits C(0:1), the slice number NT and bits
Z20-Z1
+ Bit 6 of R6 holds bit Z3 of the block number.

Figure 19 shows a flowchart example for loading 10
slices.

Note : As the slice number NT is not in the least si-
gnificant bits of R5, executing the OCT command
with pointer incrementation does not result in slice
number incrementation.

SCREEN MAPPING WITH UDS CHARACTERS

In 40 char/row mode, the screen is made of 1000
windows. Each window can be assigned a UDS cha-
racter to obtain a likely bit-mapped screen and to
produce complex pictures. Up to 300 screen win-
dows can be mapped with a 320 by 250 resolution
and independant two color set in each window by
bichrome characters. In the same way, quadri-
chrome characters allow mapping up to 800 (resp.
1600) windows with a 160 * 250 (resp. 160 * 125)
resolution and with a selectable four color set for
each window.

L7 S5S-THOMSON 7138
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Figure 17 : UDS Fetch to Display.

1 Kbyte

2 Kbytes

8 Kbytes

I~
¢

MEMORY

N

<—— DOR G'g (alpha UDS)

-e—— DOR G’q (Semi-graphic
uDs)

2 Even block

$ 0dd block

¥
<—— DOR Q (Quadrichrome)

2
U

7 6 5 4 3 2

1

LZJ 23| 22 [ r4l l z3 I Z2TZ1 l Zp ] DOR register

DOR G'o

DORQ DORG"H

5 4 3 2

1

CHARACTER

7 6
[lleXleX[XIXIXJLONGCODEB

UDS Set

Z Address

# B7 | B6 | B5

Z3 | Z» Z4

Zy

G'o 1 0 0

DOR3|{DOR2{DOR{[DORg

G'14 1 0 1

DORg|DORs|DOR4

B4

Qo—Q7 1 1 X

DOR;| B5 | B3

B4

BYTE

E88-AN44T-18

Figure 18 : Accessing a Character Slice in Memory Using Oct Command with Auxiliary Pointer.

R1 | Siice
R2 —
R3 -
R4 I:— —-lz C6 C5 C4 C3 c2J Y . p
—|z[cs o5 o 3 18T
X
ws |[z0.2] . w1 [ oo 4
1 1 A 1
R6 - 123l = = — —~ - _]
i ——
E88-AN44T—19
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Figure 19 : UDS Slice Loading Flowchart.

WRSLAL
WRITE 10 SLICES INTO MEMORY

[evsv]

INIT AUXILIARY POINTER (R4,R5)
WITH SLICE NUMBER NT =0

i

LOAD ‘OCT' COMMAND::
bit 2 OF COMMAND CODE=p=1TO
USE AUXILIARY POINTER

LOAD A SLICE AND EXECUTE TRANSFER
SLICE BYTE ——=R1+8

LOOP FOR
10 SLICES II

INCREMENT SLICE NUMBER:
(R5) = (R5) +4

—

NOTE: BIT Z3 OF BLOCK NUMBER MUST BE INITIALIZED IN R6(6).

Note : Bit Z3 of block number must be initialized in R6(6).
E88-AN44T-20
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PROGRAMMING EXAMPLE IN 40 CHAR/ROW

PAGE 001 EF40 .SA:0
00001 orT LLE=110
00002 *
00003 * EF9345 PROGRAMMING EXAMPLE IN 40 CHAR/ROW
00004 * THIS PROGRAM IS WRITTEN IN 6809 ASSEMBLER LANGUAGE.
00005 + AFTER INITIALIAZING THE EF9345 INDIRECT REGISTERS
00006 * AND CLEARING THE SCREEN, THE THOMSON LOGO OF FIGWRE 15
00007 * AND THE UDS CHARACTER OF FIGURE 16 ARE DISPLAYED
00008 * ON THE SCREEN.
00009 *
00011 * EF9345 REGISTER ADDRESS
00013 F420 A RO EQU $F420 COMMAND/STYATUS REGISTER
00014 F421 A R1 FQU RO+1 DATA REGISTERS
00015 F422 A R2 EQu RO+2
00016 F423 A R3 EQY RO+3
00017 F424 A R4 EGU RO+4 AUXILIARY POINTER (Y)
00018 F425 A R5 EQU RO+5 AUXILIARY POINTER (X)
00019 F426 A R6 EGU RO+6 MAIN POINTER (Y)
00020 F427 A R7 EQu RO+7 MAIN POINTER (X)
00022 F425 A XA EQU R5
00023 F&424 A YA EQU R4
00024 F427 A XP EQU R7
00025 F426 A YP EQU R6
00027 4000 A STACK EQU $4000
00023 3F80 A STACKU EQU STACK-128
00030A 1000 ORG $1000
00032 1000 A MAIN EQU *
00034A 1000 10CE 4000 A LDS HSTACK STACK INITIALIZATION
00035A 1004 CE 3FS80 A LDU #STACKU
00037A 1007 86 9 A LDA #$N LOAD AND EXECUTE A '"NOP' COMMAND
00038A 1009 B7 F428 A STA RO+8 WITHOUT TESTING BUSY
00040 *
00041 * TGS REGISTER INITIALIZATION =
00042 * TGSO = 0 : 625 LINES (50 HZ)
00043 * TGST = 0 : NOT INTER_ACED
00044 * TGS2 = 0 : HORIZONTAL RESYNC. DISABLED
00045 * TGS3 = O : VERTICAL RESYNC. DISABLED
00046 * TGS4 = D : HORIZONTAL SYNC. ON HVS/HS PIN AND
00047 * VERTICAL SYNC. ON PC/VS PIN
00048 * TGS5 = 0 : SERVICE ROW Y = 0
00049 * TGS(7:6) = 00 : 40 CHAR/ROW MODE, LONG CHAR CODE (3 BYTES)
00050 *
00052a 100C 8D 1008 A JSR BUSY
OOOSSA 100F 86 Q00 A LDA #300 LOAD VALUE INTO R1
00054A 1011 B7 F&21 A STA R1
000554 1014 86 81 A LDA #3$81 "IND" COMMAND TO LOAD TGS (r=1)
00056A 1016 87 F428 A STA RO+8 LLOAD AND EXECUTE COMMAND.
2038 LS7 SGS-THOMSON
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PAGE 002 EF40 -SA:0

00058 *

00059 * MAT REGISTER INITIALIZATION :

00060 * MAT(2:0) = 100 : MARGIN COLOR = BLUE

00061 * MAT3 = 1 : I SIGNAL IS HIGH DURING MARGIN PERIOD

00062 * MAT(S5:4) = 00 : FIXED COMPLEMENTED CURSOR

00063 * MAT6 = 1 : CURSOR DISPLAY ENABLED

00064 * MAT7 = 0 : NO ZOOM MODE

00055 *

00067A 1019 8D 1008 A JSR BUSY

00068A 101C 86  4C A LDA 434C LOAD VALUE INTO R1

00069A 101E B7  F421 A STA R1

00070A 1021 86 82 A LDA #$82 "IND" COMMAND TO LOAD MAT (r=2)

00071A 1023 87  F428 A STA RO+8 LOAD AND EXECUTE COMMAND.

00073 *

00074 * PAT REGISTER INITIALIZATION :

00075 * PATO = 1 : SERVICE ROW ENABLED

00076 * PAT1 = 1 : UPPER BULK ENABLED

00077 * PAT2 = 1 : LOWER BULK ENABLED

00078 * PAT3 = 1 : CONCEAL ENABLED

00079 * PAT(5:4) = 11 : I SIGNAL IS HIGH DURING THE

Q0080 * ACTIVE DISPLAYED AREA.

00081 * PAT6 = 1 : FLASHING ENABLED

00082 * PAT? = 0 : 40 CHAR/ROW MODE, LONG CODE

00033 *

00085A 1026 B0  10DB A JSR BUSY

00086A 1029 86 7F A LDA HSTF LOAD VALUE INTO R1

00087A 1028 B7  F421 A STA R1

00038A 102e 86 83 A LDA H383 "IND' COMMAND TO LOAD PAT (r=3)

00089A 1030 87  F428 A STA RO+8 LOAD AND EXECUTE COMMAND.

00091 *

00092 * DOR REGISTER INITIALIZATION :

00093 * DOR(3:0) = 0011 : ALPHA UDS SLICES IN BLOCK 3

00094 * DOR(6:4) = 001 : SEMIGRAPHIC UDS SLICES IN BLOCKS 2 AND 3

00095 * DOR 1 = 0 : QUADRICHROME SLICES FROM BLOCK 0

00096 *

000938A 1033 BD 1008 A JSR BUSY

00099A 1036 86 13 A LDA #$13 LOAD VALUE INTO R1

00100A 1038 B7  F421 A STA R1

00101A 1038 86 84 A LDA #3834 "IND" COMMAND TO LOAD DOR (r=4)

00102A 1030 87 F428 A STA RO+8 LOAD AND EXECUTE COMMAND.
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00104 *

00105 * ROR REGISTER INITIALIZATION :

00106 * ROR(4:0) = 01000 : ORIGIN ROW = 8

00107 * ROR(7:5) = 000 : DISPLAYED PAGE MEMORY STARTS FROM BLOCK O
00108 *

00110A 1040 BD 1008 A JSR BUSY

00111A 1043 86 08 A LDA #3508 LOAD VALUE INTO R1

00112A 1045 B?  F421 A STA R1

00113A 1048 86 87 A LDA #$87 “IND" COMMAND TO LOAD ROR (r=7)
00114A 104A B7 F428 A STA RO+8 LOAD AND EXECUTE COMMAND.

00116 *

00117 * CLEAR PAGE MEMORY WITH ALPHANUMERIC SPACES

00118 * FOREGROUND AND BACKGROUND COLORS = BLACK

00119 *

00120A 104D 86 20 A LDA #$20

00121A 104F 8 0000 A LDX #30000 CHAR CODE BYTES B & A

00122A 1052 8D  10E1 A JSR MPFILL

00124 * STORE SLICES FOR THE 4 CHARACTERS OF THE THOMSON LOGO.
00125 * CHARACTER CODE C BYTES ARE : $00,$01,$02,$03

00127A 1055 86 03 A LDA #303 BLOCK NUMBER Z(3:0)

00128A 1057 ¢6 00 A LDB #$00 INITIAL CHAR CODE C BYTE

00129A 1059 ED €3 A STD U SAVE ACC. A & B INTO U STACK
00130A 1058 8 1167 A LDX #CAR1 SLICE BUFFER ADDRESS

00132A 10SE EC  C4 A ET1 LDD 0,u. GET ARGUMENTS FOR WRSLAL

00133A 1060 ¢1 04 A CMPB  #304 SLICES LOADED FOR & CHAR ?
00134A 1062 27 07 1068 BEQ ET2 YES, BRANCH

00135A 1064 BD 1149 A JSR WRSLAL  NO, LOAD TEN SLICES

00136A 1067 6C 41 A INC 1,u INCREMENT CHAR CODE C BYTE
00137A 1069 20 F3  105E BRA ET1

00139A 1068 33 42 A ET2 LEAU 2,U UPDATE U POINTER

00141 * WRITE THE 4 UDS CHAR CODES INTO PAGE MEMORY.

00142 * BACKGROUND = BLACK, FOREGROUND = WHITE : A BYTE = $70
00144A 106D BD 1008 A JSR BUSY

00145A 1070 86 01 A LDA #301 LOAD "KRF" COMMAND WITH CURSOR INCREM.
00146A 1072 B7  F420 A STA RO NO EXECUTION !

OO0148A 107S B6 26 A LbA 38 INIT MAIN POINTER TO COLUMN 38, ON THE FI
00149A 1077 B7  F427 A STA R7 ROW AFTER SERVICE ROW

00150A 107A 86 08 A LDA #8

00151A 107C B7  F426 A STA Ré

22/38
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PAGE 004 EF40 .SA:0
00153A 107F 86 80 A LDA #$80 STORE CHAR CODE B BYTE INTO R2
00154A 1081 B7  F422 A STA R2
00155A 1084 86 70 A LDA #$70 CHAR CODE A BYTE INTO R3
00156A 1086 87  F423 A STA R3
001584 1089 86 00 A LDA #$00 WRITE THE UPPER LEFT CHAR
00159A 1088 B?  F429 A STA R1+8
00160A 108€E 80 1008 A JSR BuUSY
00151A 1091 4C INCA WRITE THE UPPER RIGHT CHAR
00162A 1092 B7  F429 A STA R1+8
00163A 1095 80 1008 A JSR BUSY
00165A 1098 86 26 A LOA #38 INIT MAIN POINTER FOR THE 2 LOWER CHAR
D0166A 109A B7  F427 A STA .74
00167A 109D 86 09 A LDA #9
00168A 109F B7  F426 A STA R6 Y=9
00170A 10A2 86 (02 A LDA #%02 WRITE THE 2 LOWER CHAR
00171A 10A4 B7  F42 A STA R1+8
00172A 10A7 8D 1008 A JSR BUSY
00173A 10AA 4C INCA
00174A 10AB B7  F429 A STA R1+8
00176 * LOAD THE 10 SLICES FOR THE QUADRICHROME CHARACTER
00178A 10AE 86 03 A LDA #303 BLOCK NUMBER Z(3:0)
00179A 1080 C6 48 A L08 #3548 CHAR CODE C BYTE
00180A 1082 8  118F A LDX #QUADRI  SLICE BUFFER ADDRESS
00181A 1085 BD 1149 A JSR WRSLAL
00133 * WRITE THE QUADRICHROME CHAR CODE INTO PAGE MEMORY
00184 * PALETTE = RED-BLUE-CYAN-WHITE : A BYTE = $02
00185 * QUADRICHROME SET Q3, HIGH RESOLUTION (R=0) : B BYTE = $D8
00186 * C BYTE = $4B
00188A 1088 8D  10D8 A JSR BUSY
00189A 1088 86 14 A LDA #20 INIT MAIN POINTER : X=20
00190A 108D B7  F427 A STA R7
00191A 10C0 86 14 A LDA #20 Y=20
00192A 10C2 B7  F426 A STA R6
00194A 10C5 86 01 A LDA #$01
00195A 10C7 87  F420 A STA RO LOAD "“KRF" COMMAND
00196A 10CA 86 48 A LDA 4548 LOAD CHAR CODE C BYTE INTO R1
00197A 10CC B?  F421 A STA R1
00198A 10CF 86 D8 A LDA 4308 CHAR COUDE B BYik LINIOQ R2
00199A 1001 B?  F422 A STA R2
002008 1004 86 D2 A LDA #$D2 CHAR CODE A BYTE INTO R3 AND
00201A 1006 B7  F428 A STA R3+8 EXECUTE TRANSFER COMMAND
00203A 1009 20 FE  10D9 HERE SRA HERE
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00205 *
00206 % BUSY : TEST BUSY STATE IN STATUS REGISTER BIT 7.
00207 *
00209 1008 A BUSY EQu *
00210A 1008 7D F420 A TST RO
00211A 100€E 28 B 1008 BMI BUSY LOOP IF BIT 7 = 1
00212A 10EQ 39 RTS
00214 *
00215 * MPFILL : FILL THE 3-BLOCK PAGE MEMORY STARTING FROM BLOCK QO
00216 * WITH THE SAME LONG CHARACTER CODE
00217 * ENTRY : THE TRST BLOCK IS FILLED WITH ACC. A CONTENTS
00218 * THE 2ND BLOCK WITH X REG. (MSB) CONTENTS
00219 * THE 3RD BLOCK WITH X REG. (LSB) CONTENTS.
00220 *
00222 10€1 A MPFILL EQU *
00224A 10E1 BD 1008 A JSR BUSY TEST BUSY STATUS
00225A 10E4 B7 F421 A STA R1 STORE CHAR CODE INTO R1,R2,R3
00226A 10E7 BF F422 A STX R2
00228A 10EA 4F CLRA INIT MAIN POINTER TO THE BEGINNING
00229A 10eB B7 F426 A STA RS OF THE SERVICE ROW : R6 = R7 = 0.
00230A 10EE B7 F427 A STA R7
00232A 10F1 86 05 A LDA #%05 LOAD AND EXECUTE "CLF" COMMAND
00233A 10F3 B7 F428 A STA RO+8
00235A 10F6 8E 0700 A LDX #2000
00236A 10F9 30 1F A FILL30 LEAX -1,X WAIT ABOUT 15 MILLISECONDS
00237A 10FB 26 FC 10F9 BNE FILL30
00239A 10FD 86 9 A LDA #s$N EXECUTE A "NOP' COMMAND
00240A 10FF B7 F428 A STA RO+8 TO ABORT "CLF"
00242A 1102 39 RTS
24/38 LS7 SGS-THOMSON
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00244 *
00245 * AXPNT : AUXILIARY POINTER SET SUBROUTINE
00246 * ENTRY : ACC.A = 0-0-0-0-23-72-11-20
00247 * ACC.B = 0-C6-C5-C4~-C3-C2-C1-C0, WHERE C(0:6)
00248 * IS BYTE C OF CHAR. CODE
00249 * EXIT : R4 = YA = 0-0-Z2-C6-C5-C4—-C3-C2
00250 * RS = XA = 70-21-0-0-0-0-C1-CO
00251 * R6(6)=YP(6)=13
00252 * OPERATION : TEMPORARY STORAGE =
00253 * M¢0,S) = z0~21-0-0-0-0-0-0
00254 * M{1,8) - 0-0-22-0-0-0-0-0
00255 * M(2,S) = 0-0-0-0-23-Z2-71-20
00256 * M(3,S) = 0-C6-C5-C4~C3-C2-C1-CO
00257 *
00258 1103 A AXPNT EQU *
00260A 1103 32 7¢C A LEAS  ~4,S RESERVE 4 BYTE TEMPORARY STORAGE
00261A 1105 ED 62 A STD 2,8 SAVE ARGUMENT A & B.
00263A 1107 SF CLRB
00264A 1108 46 RORA
00265A 1109 46 RORA
00266A 110A 46 RORA cY=22,A7=21,A6=10.
00267A 110B 56 RORB B7=12
00268A 110C 49 ROLA
00269A 1100 56 RORB B7=11,B6=12
00270A 110€E 49 ROLA
00271A 110F 56 RORB B7=20,86=11,85=12
00272A 1110 1F 98 A TFR B,A DUPLICATE RESULT INTO ACC.A
00274A 1112 ¢4 20 A ANDB  #$20 8 = 0-0-22-0-0-0-0-0
00275A 1114 84 €O A ANDA  #$CO A = 70-71-0-0-0-0-0-0
00276A 1116 ED  E4 A STD 0,s SAVE A & B
00278A 1118 BD 10DB A JSR  BUSY
00279A 111B E6 63 A LB 3,8 RESTORE INITIAL ARGUMENT
00280A 1110 Cc4 03 A ANDB  #$03 KEEP ONLY THE 2 LSB
00281A 111F EA  E4 A ORB 0,S B = 20-21-0-0-0-0-C1-C0
00282A 1121 F7  F425 A £)):] RS STORE INTO RS=XA
00283A 1124 E6 63 A L8 3,8
00284A 1126 54 LSR8
00285A 1127 S4 LSR8 B = 0-0-0-C6-C5-C4~C3-C2
00286A 1128 EA 61 A ORB 1,$ B = 0-0-Z2-C6-C5-C4—-C3-C2
00287A 112A F7  F424 A sTB R4 STORE INTO R& = YA
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00289A 1120 A6 62 A LDA 2,8 RESTORE 23-Z0 ARGUMENT
00290A 112F 84 08 A ANDA  #$08 TEST 23

00291A 1131 27 08 113E BEQ AXPNT5

00292A 1133 B6  F426 A LDA Yp 3=1 : YP(6)=1.

00293A 1136 84 40 A ORA #$40

00294A 1138 B7  F426 A STA YP

00296A 1138 32 64 A LEAS 4,8 UPDATE STACK POINTER
00297A 113D 39 RTS

00299A 113E B6  F426 A AXPNT5 LDA YP 23=0 : YP(6)=0.

00300A 1141 84 BF A ANDA  #$BF

00301A 1143 B7  F426 A STA YP

00303A 1146 32 64 A LEAS 4,S UPDATE STACK POINTER
00304A 1148 39 RTS

00305 *

00306 * WRSLAL : WRITE 10 UDS SLICES.

00307 * ENTRY : ACC.A = 0-0-0-0-23-72-21-20, WHERE Z(3:0) IS
00308 * BASE ADDRESS FOR UDS SLICES.

00309 * ACC.B = D~C6~C5-C4-C3-C2-C1-C0O, WHERE C(0:6) IS
00310 * BYTE C OF CHAR CODE

00311 * X POINTS TO THE SLICE BUFFER.

00312 * EXIT : A & B DESTROYED

00313 * X=X+ 10.

00314 *

00315 * AUXILIARY POINTER IS USED : BIT 2 = p OF
00316 * "BYTE LOAD" COMMAND =1

00318A 1149 BD 1103 A WRSLAL JSR AXPNT SET AUXILIARY POINTER.

00320A 114C 86 34 A LDA #334 "BYTE WRITE COMMAND "
00321A 114E B7  F420 A STA RO STORE COMMAND WITHOUT EXEC.
00322A 1151 C6 0A A LbB #10 INIT LOOP COUNTER FOR 10 SLICES.
00324A 1153 A6 80 A WRSLA1 LDA  0,X+ STORE A SLICE AND EXECUTE
00325A 1155 B7 F429 A STA  R148 TRANSFER INTO MEMORY
00326A 1158 BD 1008 A JSR BUSY
00328A 115B 86 04 A LDA #3804 INC. SLICE CNTER = R5(5:2)
00329A 115D BB F425 A ADDA RS
00330A 1160 B7 F425 A STA RS
00332A 1163 5A DECB DEC. LOOP COUNTER
00333A 1164 26 ED 1153 BNE WRSLA1
00335A 1166 39 RTS
26/38
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* SLICE VALUES FOR UDS CHARACTERS OF FIGWRE 15

$20,$38,$3C,$3E,83F,$3F,$1F,$1F, $OF, $OF
$04,81¢,$3C,$7C,$FC,SFC,$F8,$F8,$F0,SFO
$07,8C7,$€3,8F3,$F9,SFC,$FC,$F8,$EQ,$80
$E0,$E3,$C7,$CF, $9F, $3F,$3F,$1F,$07,$01

PAGE (008 EF40 -SA:0

00337 *

00338

00339 *

00340A 1167 20 A CAR1 FCB
00341A 1171 04 A CAR2 FCB
00342A 1178 a7 A CAR3  FCB
00343A 1185 EO A CAR4 FCB
00344 *

00345

00346 *

00347A 118F 9c A QUADRI FCB
00349 END

TOTAL ERRORS 00000--00000
TOTAL WARNINGS 00000--00000

* SLICE VALUES FOR QUADRICHROME CHARACTER (FIGURE 16)

$9C,$5A,$A3,36A,$A9,$BE ,$92,$E8,$29,$86

PROGRAMMING THE EF9345 IN 80
CHAR/ROW MODE

CHARACTER CODE (figures 20 and 21)

In 80 char/row mode, the screen is made of 25 or
21 rows of 80 characters.

Each character is displayed in a 6 pixels by 10 lines
window, which is associated with a character code
in a page memory.

For a page, one of two character code formats must

be selected :

« Long codes (12 bits), which consist of a C byte
and an attribute A nibble.

= Short codes (8 bits), which consist of only a C byte
(see figure 20).

With short codes, the C byte selects one of the 128
internal alphanumeric characters (Go set), and cha-
racters are displayed without attributes.

Long code format provides an additional 1024 mo-
saic character set and four attributes : D (color se-
lect), N (negative), U (underline) and F (flash). For
each character, the foreground/background colors
and the insert attribute are selected by bits D and N
from the values programmed in DOR and MAT
registers.

‘7— SGS-THOMSON

PAGE MEMORY

With long character code format, a page memory
consists of three 1 Kbyte blocks. The same rules as
in 40 char/row mode apply to page memory selection.
The first (resp. second) block holds the C bytes of the
characters in even (resp. odd) position on the rows.
Every two consecutive characters have their A nibble
concatened to make a byte stored in the third block.

Short character codes are similarly packed in two
consecutive blocks which hold only C bytes.

ACCESS TO CHARACTER CODE

KRL command performs long character code trans-
fer between registers R1-R3 and the memory. R1 is
used for C byte transfer and R3 for A nibble trans-
fer. When loading a character code, the A nibble
must be repeated in R3.

KRC command is similarly used for short character
code access between R1 and the memory.

Both KRL and KRC commands use the Main Poin-
ter (R6, R7) for memory addressing. With a page
memory starting from block number Z(0:3), R6 holds
the Y row number and Z3-Z2. As the character po-
sition on a row is given by X(0:5) and Z0, it must be
transcoded to obtain the R7 value with Z0-Z1 in the
most significant bits (see figure 22).
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Figure 20 : 80 Char/Row Character Code.

7 6 5 4 3 2 1 0 2 1 7 6 5 4 3 2 1 2
Lo x i xpx g xx g x %] ﬂlilﬂ EIESESETETENEY ] lxm L |
e — \_M.—/ \_/\/\_/

c c
ALPHANUMERIC CHAR CODE MOSAIC CHAR CODE
N = Negative 3 pels 3 pels
= Flash —>le
U = Underline 0
D = Color set
; €0 e DEDICATED
128 ALPHANUMERICS 3 c2 c3 MOSAIC
SET
In Gg set. ; ca cs
s c6 A1
g A2 A3
E88-AN44T-21
Figure 21 : Color Selection.
7 6 5 4 3 2 1 0
) - EGND
DOR L" ] B1/G1 R1] o ] Bo| Go, R;I b N BACKGND FOREGN .
COLOR COLOR
———
Cq I Co 0 0 Cm Co i0
: 0 Co Cm 0
1
<“«—D=1—>|€¢—D=0—3» 1 0 Cm C1q il
! 1 1 ¢ cm i
T
- — | -
MAT I X X 1 rBMl GMI le
—
Cm
The pixel shift frequency is fcik (12 MHz). E88-AN44T-22
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Figure 22 : Transcoding an Horizontal Screen Location into a R7 Pointer.

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
Rotate right
[bl] x5|x4lx31x2|x1Jxolb0| [bolmeslxa [X31X2JX1IXO]
e e
Character position (0 to 79) X = {0 to 39)
Block parity E88-AN44T-23
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PROGRAMMING THE EF9345 IN 80 CHAR/ROW MODE

PAGE 001 EF80  .SA:0
00001 OoPT LLE=110
00003 *
00004 * EF9345 PROGRAMMING EXAMPLE IN 80 CHAR/ROW
00005 % THIS PROGRAM IS WRITTEN IN 6809 ASSEMBLER LANGUAGE.
00006 * AFTER INDIRECT REGISTERS INITIALIZATION, TWO
00007 * CHARACTER STRINGS ARE DISPLAYED AND A ROLL-UP
00008 * OPERATION IS MADE.
00009 *
00011 * EF9345 REGISTER ADDRESS
00013 F420 A RO EQU  $F420  COMMAND/STATUS REGISTER
00014 F421 A R1 EQU  RO+1 DATA REGISTERS
00015 F422 A R2 EQU RO+2
00016 F423 A R3 EQU RO+3
00017 F426 A Rb EQU  RO#4 AUXILIARY POINTER (Y)
00018 F425 A RS EQU  RO+S AUXILIARY POINTER (X)
00019 F&26 A R6 EQU RO+6 MAIN POINTER (Y)
00020 F42 A R? EQU  RO+7 MAIN POINTER (X)
00022 F425 A XA EQU RS
00023 F426 A YA EQU R4
00024 F&27 A XP EQU R7
00025 F426 A YP EQU R6
00027 4000 A STACK EQU  $4000
00028 3F80 A STACKU EQU  STACK-128
00030A 1000 ORG $1000
00032 1000 A MAIN EQU  *
000344 1000 10CE 4000 A LDS  #STACK  STACK INITIALIZATION
00035A 1004 CE 3F80 A LbU #STACKU
00037A 1007 86 N A LDA #sN LOAD AND EXECUTE A "NOP'" COMMAND
00038A 1009 B7 F428 A STA  RO+8 WITHOUT TESTING BUSY
00040 *
00041 * TGS REGISTER INITIALIZATION :
00042 * TGSO = 0 : 625.LINES (50 HD)
00043 * TGS1 = 0 : NOT INTERLACED
00044 * TGS2 = 0 : HORIZONTAL RESYNC. ISABLED
00045 * TGS3 = 0 : VERTICAL RESYNC. DISABLED
00046 * TGS4 = O : HORIZONTAL SYNC. ON HVS/HS PIN AND
00047 * VERTICAL SYNC. ON PC/VS PIN
00048 * T6S5 = 0 : SERVICE ROW Y = 0
00049 * T6S(7:6) = 11 : 80 CHAR/ROW MODE, LONG CHAR CODE (12 BITS)
00050 *
00052A 100C BD 1002 A JSR BUSY
00053A 100F 86 cO A LDA  #$CO LOAD VALUE INTO R1
00054A 1011 B7 F421 A STA R1
00055A 1014 86 81 A LDA #%81 “IND" COMMAND TO LOAD TGS (r=1)
00056A 1016 B7 F428 A STA  RO+8 LOAD AND EXECUTE COMMAND.
30/38
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00058 *

00059 * MAT REGISTER INITIALIZATION :

Q0060 * MAT(2:0) = 100 : MARGIN COLOR = BLUE

00061 * MAT3 = 1 : I SIGNAL IS HIGH DURING MARGIN PERIOD

00062 * MAT(S5:4) = 00 : FIXED COMPLEMENTED CURSOR

00063 * MAT6 = 1 : CURSOR DISPLAY ENABLED

00064 * MAT7 = 0 : NO ZOOM MODE

00065 *

00067A 1019 BD 1002 A JSR BUSY

00068A 101C 86 4C A LDA #34C LOAD VALUE INTO R1

00069A 101E B7 F421 A STA R1 .

00070A 1021 86 82 A LDA - #8882 "IND" COMMAND TO LOAD MAT (r=2)

00071A 1023 B7 F428 A STA RO+8 LOAD AND EXECUTE COMMAND.

00073 *

00074 * PAT REGISTER INITIALIZATION :

00075 * PATO = 1 : SERVICE ROW ENABLED

00076 * PAT1 = 1 : UPPER BULK ENABLED

00077 * PAT2 = 1 : LOWER BULK ENABLED

00078 * PAT3 = 1 : CONCEAL ENABLED

00079 * PAT(5:4) = 11 : I SIGNAL IS HIGH DURING THE

00080 * ACTIVE DISPLAYED AREA.

00081 * PAT6 = 1 : FLASHING ENABLED

00082 * PAT7 = 0 : 80 CHAR/ROW MODE, LONG CODE

00083 *

00085A 1026 BD 1002 A JSR BUSY

00086A 1029 86 7F A LDA #STF LOAD VALUE INTO R1

00087A 1028 B7 F&21 A STA R1

00088A 102E 86 83 A LDA #3835 "IND" COMMAND TO LOAD PAT (r=3)

00089A 1030 87 F428 A STA RO+8 LOAD AND EXECUTE COMMAND.

00091 *

00092 * DOR REGISTER INITIALIZATION :

00093 * DOR(3:0) = 1111 : COLOR CO = WHITE

00094 * DOR(7:4) = 1000 : COLOR C1 = BLACK

00095 * INSERT ATTRIBUTE i IS SET FOR ANY CHARACTER.

00096 *

00098A 1033 BD 1002 A JSR BUSY

00099A 1036 86 8F A LDA H#$8F LOAD VALUE INTO R1

00100A 1038 B7 F421 A STA R1

00101A 1038 86 84 A LDA #$84 "IND" COMMAND TO LOAD DOR (r=4)

00102A 103D B? F428 A STA  RO+8 LOAD AND EXECUTE COMMAND.
LNy SGS-THOMSON 3178
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00104 *
00105 * ROR REGISTER INITIALIZATION :
00106 * ROR(4:0) = 01000 : ORIGIN ROW = 8
00107 * ROR(7:5) = 001 : DISPLAYED PAGE MEMORY STARTS FROM BLOCK O
00108 *
00110A 1040 BD  10D2 A JSR B8uUSY
00111A 1043 86 28 A LDA #$28 LOAD VALUE INTO R1
00112A 1045 B7 F421 A STA R1
00113A 1048 86 87 A LDA #$87 “IND" COMMAND TO LOAD ROR (r=7)
00114A 104A B7 F428 A STA RO+8 LOAD AND EXECUTE COMMAND.
00116 *
00117 * CLEAR PAGE MEMORY WITH ALPHANUMERIC SPACES
00118 * BACKGROUND COLOR = CM (MARGIN COLOR)
00119 *
00120A 104D 86 20 A LDA #3520 C BYTE FOR EVEN POSITION CHAR.
00121A 104F 8E 2000 A LDX #$2000 C BYTE FOR ODD POSITION AND A NIBBLES
00122A 1052 €6 04 A LDB # PAGE MEMORY FIRST BLOCK NUMBER
00123A 1054 BD  10D8 A JSR MPFILL
00125 * WRITE "ABCD..." WITH FLASH AND NEGATIVE ATTRIBUTES
00126 * ATTRIBUTE BITS (D,N)=01 :
00127 * BACKGROUND COLOR = CO DEFINED IN DOR
00128 * FOREGROUND COLOR = CM (MARGIN COLOR)
00130A 1057 BD 1002 A JSR BUSY
00131A 105A 86 51 A LDA #351 LOAD "KRL"™ COMMAND WITH
00132A 105C B7 F420 A STA RO CURSOR INCREMENTATION
00134A 105F 86 28 A LDA #$28 INIT MAIN POINTER (CURSOR)
00135A 1061 B?  F426 A STA R6
00136A 1064 86 (00 A LDA #$00
00137A 1066 B?  F427 A STA R7
00139A 1069 86 cc A LDA #$CC LOAD ATTRIBUTE NIBBLE (REPEATED
00140A 1068 B?7 F423 A STA R3 INTO R3).
00142A 106E C6 OA A LbB #10 LOOP COUNTER FOR 10 CHARACTERS
00143A 1070 86 41 A LDA #A FIRST CHAR CODE C BYTE
00145A 1072 87 F&429 A LOOP STA R1+8 STORE C.C. C BYTE AND EXEC COMMAND
00146A 1075 4C INCA INCREMENT C BYTE
00147A 1076 BD 1002 A JSR BUSY
00148A 1079 5A DECB DEC LOOP COUNTER
00149A 107A 26 F6 1072 BNE Loor
32738 LSy SGS-THOMSON
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PAGE 004 EF80 .SA:0
00151 * WRITE "KLM...." WITH UNDERL INING
00152 * (D,N) = (0,0) : BACKGROUND COLOR = CM
00153 * FOREGROUND COLOR = CO
00155A 107C 86 2A A LDA #32A INIT CURSOR
00156A 107E B?  F426 A STA R6
00157A 1081 86 00 A LDA #s00
00158A 1083 B7 F&27 A STA R7
00160A 1086 86 22 A LDA #$22 ATTRIBUTE NIBBLE INTO R3
00161A 1088 B7 F423 A STA R3
00163A 1088 c6 0OA A LoB #10
00164A 108D 86 4B A LDA #K
00166A 108F B?  F429 A LOOPT STA R1+8
00167A 1092 4C INCA
00168A 1093 80 1002 A JSR BUSY
00169A 1096 5A DECB
00170A 1097 26 F6  108F BNE Loor1
00172 * ROLL-UP OPERATION EXAMPLE
00174A 1099 BD 1002 A JSR BUSY
00176A 109C 86 8F A LDA #S$8F EXECUTE "IND" COMMAND TO READ ROR REGISTE
00177A 109€ B7 F428 A STA RO+8
00179A 10A1 BD 10p2 A JSR BUSY COMMAND EXECUTED?
00180A 10A4 BS6 F421 A LDA R1 READ RESULT FROM R1
00182A 10A7 c6 87 A Lo8 #$87 STORE "IND" COMMAND FOR LOADING ROR
00183A 10A9 F7 F420 A STB RO
00185 10AC A LOOP3 EQU *
00187A 10AC B7 F429 A STA R1+8 STORE VALUE TO BE LOADED INTO ROR
00188A 10AF BD  10D2 A JSR BUSY
00189A 1082 BD 10C6 A JSR WAIT TEMPO
00190A 1085 4C INCA
00191A 1086 34 02 A PSHS A
00192A 1088 84 1F A ANDA  #S$1F YOR = ROR(4:0) = 31 ?
00193A 10BA 81 1F A ctMPA #31
00194A 108C 35 Q2 A PULS A
00195A 10BE 26 EC 10AC BNE Loor3
00197A 10C0 84 EO0 A ANDA #SEQ IF YOR=31, SET YOR=8
00198A 10c2 88 08 ADDA #8
00199A 10C4 20 E6 10AC BRA LooP3
06201 10¢6 A WAIT EQU *
00202A 10¢6 34 10 A PSHS X
00203A 10¢8 8E FFFF A WAIT1 LDX #SFFFF
00204A 10cB 30 1F A WAIT2 LEAX -1,X
00205A 10cb 26 FC 10CB BNE WAIT2
00206A 10CF 35 10 A PULS X
00207A 1001 39 RTS
Ly SGS-THOMSON 33/38
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PAGE 005 EF80  .SA:0
00209 *
00210 * BUSY : TEST BUSY IN STATUS REGISTER RO(7)
00211 *
00213 1002 A BUSY EQU  *
00214A 10D2 7D F420 A TST RO
00215A 1005 28 FB 1002 BMI  BUSY LOOP IF BIT 7 = 1
00216A 1007 39 RTS
00218 *
00219 * MPFILL : FILL THE 3-BLOCK PAGE MEMORY STARTING FROM BLOCK 0
00220 * WITH THE SAME LONG CHARACTER CODE
00221 * ENTRY : THE 1RST BLOCK IS FILLED WITH ACC. A CONTENTS
00222 * THE 2ND BLOCK WITH X REG. (MSB) CONTENTS
00223 * THE 3RD BLOCK WITH X REG. (LSB) CONTENTS.
00224 *
00226 1008 A MPFILL EQU  *
00228A 1008 80 1002 A ISR BUSY TEST BUSY STATUS
00229A 1008 B7 F421 A STA Rl STORE CHAR CODE INTO R1,R2,R3
00230A 10DE BF F422 A STX R2
002328 10E1 4F CLRA INIT MAIN POINTER TO THE BEGINNING
00233A 10E2 87 F426 A STA  R6 OF THE SERVICE ROW : R6 = R7 = 0.
00234A 10€E5 B7 F427 A STA R7
00236A 10E8 86 05 A LDA  #S05 LOAD AND EXECUTE “CLF" COMMAND
00237A 10EA B7 F428 A STA*  RO+8
00239A 10ep 8 0700 A LDX #2000
00240A 10FO 30 1F A FILL30 LEAX  -1,X WAIT ABOUT 15 MILLISECONDS
00241 10F2 26 FC  10FO BNE  FILL30D
00243A 10F4 86 91 A LbA  #$91 EXECUTE A "NOP" COMMAND
00244A 10F6 B? F428 A STA  RO+8 TO ABORT "CLF"
00246A 10F9 39 RTS
00248 END
TOTAL ERRORS 00000--00000
TOTAL WARNINGS 00000--00000
34138 (37 SGS-THOMSON
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COMMAND TABLE

Type Memo Code Parameter Status Arguments Execution Time (1)
7 6 5 4|3 2 1 0 |AlLXnLX,R1;] R1 R2 R3 R4 R5 R6 R7 Write Read
Irdirect IND 1 0 0 O|RW - r -]JO O O O|{D - -]- -] MP 2 35
40 Characters ~ 24 Bits KRF |0 0 0 O|pRw O O 1|X X 0 0[C B A|- -| MP 4 ) 7.5
40 Characters - 16 Bits KRG |0 0 0 O|RW O 1 1|X X 0 OJA" B* W|- -] MP 55 7.5
80 Characters -~ 8 Bits KRC |0 1+ 0 o|RWwW 0 0 1[X X 0 0|C - -|- -| MP 9 9.5
80 Characters - 12 Bits KRL 01 0 1AW 0 O 1[X X 0 0|C - A|- -| MP 125 11.5
40 Characters Variable KRV [0 0 1 ofprw 0O 0 1[X X X X|C B A|- XF| MP (2)3+3 +j 35+64]
Expansion EXP |0 ¢4 1 0|0 0 0 0f(X 0 X 0|C B A ||PW XF| MP (3) < 247 -
Compression CMP [0 1 1 1|0 0 0 O0(X 0 X 0|C B A |PW XF| MP (3) < 402 -
Expanded Characters KRE |0 0 0 1|RW 0 O 1[X X 0 O0|C B A|PW -| MP 4 75
Byte ocT |0 0 1+ 1| p 0 1|X X X 0|D - - AP MP 4 45
Move Butter MVB |1 1 0 1|s § @ a|[0 O O O|W - - AP MP (2)2 +4n -
Move Double Buffer MWD |1 1+ 1 0|s § @ af(0 0 0 O|W - - AP MP (2)2 +8n -
Move Triple Buffer MVT |1 1+ 1 1|s ¥ @ a0 0 0 O[W - - AP MP (2)2 +12.n -
Clear Page (4)-24Bits | CLF |0 0 0 0|0 1 0 1|{X X 0 0|C B A|[- -] MP |<4700 (1K code) -
Clear Page (4)-16Bis | CLG [0 0 0 O0}/0 1 1 1 [X X 0O O|A" B W|- - MP |< 5800 (1 K code) -
Vertical Sync Mask Set Vs M |1 0 0 1|1 0 0 10 O O O|- - =-|- =—-|- =~ 1 -
Vertical Sync Mask Reset| VRM |1 0 O 1}0 1 0 1 |- - - |- - =|- -}~ -~ 1 -
Ircrement Y INY 1 0 1 10 0 0 0jO O O Of|~- - ~-|- -]Y -~ 18D -
No Operation NOP 1 0 0 1/]0 0 0 1|- - = ~-|- - =-]= =]~ - 1 -
[ . Polinter Select - Not Afffected (1) Unit : 12 clock periods (= 1 us) without possible suspension,
1 : Auxiliary Pointer w Used as Working Register (2) n :total number of words < 40 ;| = 1 for long codes, | = O
- 0 : Main Pointer. PW (ZW, YW) Working Butfer tor short codes.
88 : Source Destination X Set or Reset (3) Worst case (20 long codes + 20 short codes).
01 : Source = MP ; Destination = AP XF X File (4) These commands repeat KRF or KRG with Y incrementation
- 10 : Source = AP ; Destination = mP | Polnter Incrementation when X overfiows. When the last position is reached in a
aa : Stop Condition D Data row, Y is incremented and the process starts again on the
01: Stop at End of Butfer MP Main Pointer next row. These commands stop only with abort.
10 : No Stop AP Auxiliary Pointer,
r : Indirect Register Number
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POINTERS
Y ={0,1 ;8 t031) Y =(0,1;81031)
Ldljdlld)[4J3 1241 40 ] R6 l‘_] —I‘m]‘la E I'JDJ R4
MAIN . AUXILIARY
X =010 39 POINTER X' =0t039 POINTER
o e o2 o] m o1 e o127 0] e
INDIRECT REGISTERS
7 6 5 4 3 2 1 0
[zs1212] | | | | | mort=2
——
H H Origin row address
1 r
[ !YOR=(8 to 31)
» Block origin (even)
I Service row select
vy =1/0)
.
7 6 5 4 3 2 1 [
Lo T T T T T T ]mesesn
D S pr—
525/625 lines
Interlaced
Horizontal resync enable
CHAR CODE PAT; | TGS7 | TGSg Vertical resync enable
40 CHAR LONG 0 0 ) Sync out pins configuration
1 : Composite sync +
40 CHAR VAR 0 0 1 3 phase comparator
40 CHAR SHORT 1 o 0 0 :Vsync +H sync
7 6 5 4 3 2 1 o
80 CHAR LONG 0
PAT (r = 3)
80 CHAR SHORT 0 1 0 I I_ I l l l
———
L Service row enable
Upper bulk enable
Lower bulk enable
INSERT MODE PATg | PAT, Conceal enable
INLAY o 0 Flash enable
BOXING o | 7 6 5 4 3 2 1 0
CHARACTER MARK 1 0 -
(1L Tulowoun] war-a
ACTIVE AREA MARK 1 1
[—
‘_, Margin color
Margin insert
» Cursor display enable
CURSOR DISPLAY MODE MAT5 | MAT4 Double height
FIXED COMPLEMENTED o ] -
FLASH COMPLEMENTED 1 0
FIXED UNDERLINED o ! NOTA : PROGRAMMING BIT VALUE
FLASH UNDERLINED 1 1 1= True
0 = False
DOR in 40 char/row DOR in 80 char/row
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 o
[s[slafn =[] [ Toron o ooy oo )
——
—_———————— e ——
C1 1 Co
DORQ DOR G’ DOR G'g
E88-AN44T-25
36/38
c-’I SGS-THOMSON
MICROELECTRONICS

296



APPLICATION NOTE

40 Char/Row Fixed Long Codes

BICHROME CODE QUADRICHROME CODE
7 6 5 4 3 2 1 1] 7 6 5 4 3 2 1 V]
BT CBYTE Clo o0 o]
v .
Lo [efn]n]y] 8eYTE Dol g Temg]
———
]_'L. Insert Insevt
Double heigth Low Resolution
Conceal Subset index
Double width (low resolution only)
Set number

» Type and set

(o1 61,m1 ] [0 o0 o]

ABYTE I

e~ —

4 COLOR PALETTE
L i 1 i

]

t___, Background color Cg

Flash (Blink)

» Foreground color Cy
{Reverse video)

E88-AN44T-26

Type and Set Number of Character
Code : B (4:7) Per Set Set Set Cel_l
Name Type Location
7 6 5 4 C (0:6)
1 0 128 Standard Mosaics Gio SEMI-GR.
0 1 1 32 Strokes G
0 0 U 128 Alphanumerics GO
0 ]l N B| ON-CHIP
0 D I ROM
1 1 E Accentued Lower Case Alpha G20 Y
R G21 ALPHA H
L . R
1 0 1 1 0
N 100 Alpha UDS G0 M
E E
0 1 1 100 Semi-graphic UDS G"10 SEMI-GR EXTERNAL
1 0 100 Semi-graphic UDS G'11 ' MEMORY
8 Sets of 100 Qo
1 X X to QUADRICHROME
Quadrichrome Character Q7
Nota : Programming bit value
1= True
0 = False.
L37 SGS-THOMSON 87138
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80 Char/Row Character Code

5 4 3

2 1 0

1 0

4

3 2 1

Lo]x,

xpxpxgx g x] (w]e]u]o]

7 6 5
L’]XJ"I

X

Cc

ALPHANUMERIC CHAR CODE

N = Negative

F = Flash

U = Underline
D = Color set

128 ALPHANUMERICS

In G set.

LN BDWN=O

PX1*Xp%
Cc

MOSAIC CHAR CODE

L3 pels 3 pels
Iv
co c
c2 c3
ca C5
C6 Al
A2 A3

1% [_I_I__L_]

3 2 1 o0

X X X|D

e ~———
A

DEDICATED
MOSAIC
SET

E88-AN44T-27

COLOR SELECTION

p | N | BACKGND [ FOREGND | ;
COLOR COLOR

0|0 Cwm Co i0

01 Co Cwm i0

110 Cm Cy i

111 C1 Cwm i1

(Co, C1, 0, i1) : defined in DOR
Cw : margin color defined in MAT

38/38
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AUSTRALIA

NSW 2027 EDGECLIFF

Suite 211, Edgecliff centre
203-233, New South Head Road
Tel. (61-2) 327.39.22

Telex: 071 126911 TCAUS
Telefax: (61-2) 327.61.76

BRAZIL

05413 SAO PAULO
R. Henrique Schaumann 286-CJ33
Tel. (65-11) 883-5455
Telex: (39-11) 37988 ""UMBR BR”

CANADA

BRAMPTON, ONTARIO
341 Main St. North

Tel. (416) 455-0505
Telefax: 416-455-2606

CHINA

BENING

Beijing No. 5 Semiconductor
Device Factory

14 Wu Lu Tong Road

Da Shang Mau Wai

Tel. (861) 2024378

Telex 222722 STM CH

DENMARK

2730 HERLEV
Herlev Torv, 4

Tel. (45-2) 94.85.33
Telex: 35411

Telefax: (45-2) 948694

FRANCE

94253 GENTILLY Cedex
7 - avenue Gallieni - BP. 93
Tel.: (33-1) 47.40.75.75
Telex: 632570 STMHQ
Telefax: (33-1) 47.40.79.10

67000 STRASBOURG
20, Place des Halles
Tel. (33) 88.25.49.90
Telex: 870001F

Telefax: (33) 88.22.29.32

HONG KONG

WANCHAI

22nd Floor - Hopewell centre
183 Queen’s Road East

Tel. (852-5) 8615788

Telex: 60955 ESGIES HX
Telefax: (852-5) 8656589

INDIA

NEW DELHI 110048
Liason Office

S114, Greater Kailash Part 2
Tel. (91) 6414537

Telex: 31-62000 SGSS IN

ITALY

20090 ASSAGO (MI)

V.le Milanofiori - Strada 4 - Palazzo A/4/A
Tel. (39-2) 8244131 (10 linee)

Telex: 330131 - 330141 SGSAGR
Telefax: (39-2) 8250449

40033 CASALECCHIO DI RENO (BO)
Via R. Fucini, 12

Tel. (39-51) 591914

Telex: 226363

Telefax: (39-51) 591305

00161 ROMA

Via A. Torlonia, 15

Tel. (39-6) 8443341/2/3/4/5
Telex: 620653 SGSATE |
Telefax: (39-6) 8444474

JAPAN

TOKYO 141

Shinagawa-Ku, Nishi Gotanda
8-11-7, Collins Bldg 8

Tel. (81-3) 491-8611

Telefax: (81-3) 491-8735

KOREA

SEOUL 121

8th floor Shinwon Building
823-14, Yuksam-Dong
Kang-Nam-Gu

Tel. (82-2) 552-0399
Telex: SGSKOR K29998
Telefax: (82-2) 552-1051

NETHERLANDS

5612 AM EINDHOVEN
Dillenburgstraat 25
Tel.: (31-40) 550015
Telex: 51186

Telefax: (31-40) 528835

SINGAPORE

SINGAPORE 2056

28 Ang Mo Kio - Industrial Park 2
Tel. (65) 4821411

Telex: RS 55201 ESGIES

Telefax: (65) 4820240

SPAIN

BARCELONA

Calle Platon, 6 4°/52

Tel. (34-3) 2022017-2020316
Telefax: (34-3) 2021461

28027 MADRID

Calle Albacete, 5

Tel. (34-1) 4051615
Telex: 46033 TCCEE
Telefax: (34-1) 4031134

SWEDEN

S-16421 KISTA
‘Borgarfiordsgatan, 13 - Box 1094
Tel.: (46-8) 7939220

Telex: 12078 THSWS

Telefax: (46-8) 7504950

SWITZERLAND

1218 GRAND-SACONNEX (GENEVE)
Chemin Frangois-Lehmann, 18/A

Tel. (41-22) 7986462

Telex: 415493 STM CH

Telefax: (41-22) 7984869

‘TAIWAN

KAOHSIUNG

7FL-2 No

5 Chung Chen 3rd Road
Tel. (886-7) 2011702
Telefax: (886-7) 2011703

TAIPEI

6th Floor, Pacific Commercial Building
285 Chung Hsiao E. Road - SEC, 4
Tel. (886-2) 7728203

Telex: 10310 ESGIE TW

Telefax: (886-2) 7413837

UNITED KINGDOM

MARLOW, BUCKS
Planar House, Parkway
Globe Park

Tel.: (44-628) 890800
Telex: 847458

Telefax: (44-628) 890391



SALLED VIrrivey

U.S.A.

NORTH & SOUTH AMERICAN
MARKETING HEADQUARTERS
1000 East Bell Road

Phoenix, AZ 85022

(1)-(602) 867-6100

SALES & REPS COVERAGE BY STATE

AL
Huntsville - (205) 533-5995
Huntsville (Rep) - (205) 881-9270

AZ
Phoenix - (602) 867-6340

CA

Fountain Valley (Rep) - (714) 545-3255
Irvine - (714) 250-0455

Los Angeles (Rep) - (213) 879-0770
San Diego (Rep) - (619) 693-1111

San Jose - (408) 452-8585

Santa Clara (Rep) - (408) 727-3406

co
Boulder (303) 449-9000
Wheat Ridge (Rep) - (303) 422-8957

FL

Altamonte Springs (Rep) - (305) 682-4800
Deerfield Beach (Rep) - (305) 426-4601
St. Petersburg (Rep) - (813) 823-6221

GA
Tucker (Rep) - (404) 938-4358

IL
Schaumburg - (312) 517-1890

IN

Fort Wayne (Rep) - (219) 436-3023
Greenwood (Rep) - (317) 881-0110
Kokomo - (317) 459-4700

1A

Cedar Rapids (Rep) - (319) 362-2526
MD

Glen Burnie (Rep) - (301) 761-6000
MA

Waltham - (617) 890-6688

Mi
Southfield - (313) 358-4250
Southfield (Rep) - (313) 358-4151

MN
Bloomington (Rep) - (612) 884-6515

MO
Florissant (Rep) - (314) 839-0033
Kansas City, (Rep) - (816) 436-6445

NC

Charlotte (Rep) - (704) 563-5554
Morrisville (Rep) - (919) 469-9997
Raleigh - (919) 832-7775

NJ
Voorhees - (609) 772-6222

NY

Binghamton (Rep) - (607) 772-0651
E. Rochester (Rep) - (716) 381-8500
Jericho (Rep) - (516) 935-3200
Pittsford (Rep).- (716) 381-3186
Poughkeepsie - (914) 454-8813
Skaneateles (Rep) - (315) 685-5703

OH
Chagrin Falls (Rep) - (216) 247-6655
Dayton (Rep) - (513) 866-6699

OR
Beaverton (Rep) - (503) 627-0838
Tigard - (503) 620-5517

PA
Butler (Rep) - (412) 285-1313
Horsham (Rep) - (215) 441-4300

TN
Jefferson City (Rep) - (615) 475-9012

TX
Austin - (512) 339-4191
Carrollton - (214) 466-8844

uTt
Salt Lake City (Rep) - (801) 269-0419

WA
Bellevue (Rep) - (206) 451-3500
Seattle - (206) 524-6421

CANADA

Burnaby (Rep) - (604) 421-9111
Mississauga (Rep) - (416) 673-0011
Nepean (Rep) - (613) 825-0545
Quebec (Rep) - (514) 337-5022
Winnipeg (Rep) - (204) 783-4387

COLUMBIA

Bogota (Rep) - (011) 57-1-257-8824
MEXICO

Mexico City (Rep) - (905) 577-1883

PUERTO RICO
Rio Piedras (Rep) - (809) 790-4090

URUGUARY
Montevideo (Rep) - (011) 598-2-594-888

FOR RF AND MICROWAVE
POWER TRANSISTORS CONTACT
THE FOLLOWING REGIONAL
OFFICES IN THE U.S.A.

CA

Hawthorne - (213) 675-0742

NJ

Totowa - (201) 890-0884

PA

Montgomeryville - (215) 362-8500

TX
Carrollton - (214) 466-8844

WEST GERMANY

6000 FRANKFURT 71
Rennbahnstrasse 72-74

- Tel. (49-69) 6708191

Telex: 176997 689
Telefax: (49-69) 674377
Teletex: 6997689 = csfbef

D-8011 GRASBRUNN BEI MUNCHEN
Bretonischer Ring 4

P.B. 1122

Tel.: (49-89) 460060

Telex: 528211

Telefax: (49-89) 4605454

Teletex: 897107 =STDISTR

3000 HANNOVER 1
Eckenerstrasse 5

Tel. (49-511) 634191
Telex 175118418
Teletex: 5118418 csfbeh
Telefax: (49-511) 633552

8500 NURNBERG 20
Erlenstegenstrasse, 72
Tel.: (49-911) 597032
Telex: 626243

Telefax: (49-911) 5980701

5200 SIEGBURG
Frankfurter Str. 22a

Tel. (49-2241) 660 84-86
Telex: 889510

Telefax: (49-2241) 67584

7000 STUTTGART 1
Oberer Kirchhaldenweg 135
Tel. (49-711) 692041

Telex: 721718

Telefax: (49-711) 691408
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