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SINGLE CHIP COLOR PALETTE

The EFQ369 single chip palette provides a low cost, yet dramatic enhgnce-
ment for any low to mid-range color graphics application. It allows display-
ing up to 16 different colors, each of thess colors being 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.

A*Qn chip color look-up table
\ 6 color palette {18 colors selected from 4096)
n-chip three 4-bit resolution video DACs with Y law correction
* Dot rate up to 17 Megadots per second
Marking bit for inlay purpose
* Varsanule microprocessor interface ©
~ directly compatible with address/data multiplexed 8-bit microproces-
sor bus such as 6801, EF6805CT, BO51...

bus {6809, 6502, 68008...].
= Single 5 V supply
+ HMOS 2 technology.

HMOS2

SINGLE CHIP
COLOR PALETTE

~. directly compatible with non-multiplexed 8 or 16-bit microprocessor
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. ELECTRICAL CHARACTERISTICS
]
: (VGG =50V £5%, V§5=0,Ta =0 10 70°C)}
'
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Charactaristic L Symbol Min | Typ Max Unit
40 —
. Supply voltags "vee - a1 1 s B 5.26 v
.- Analog supply voltagt vooe ¢ - iovee T8D v
! H ———
1 Analog supply current lppce ! - i 20 - mA{"D
i Input Jow voltage LV l v\
i g
Input high voltage i Vin v
N - 0 DU | g
: input leakage current } Lin BA
Output high voltage {l1g,4 = - 500 uA) Vor v
1 SO I
t Output low voltage [ljneq = 1.6 mA) U vgy v
Power disipation ‘I Pp mWw
S —d e T
o input capacitance | Cin pF
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EF9369

MICROPROCESSOR INTERFACE TIMING ADI0:7), AS, DS, R/W, &5, CS0
Vee=5.0t5%,Ta =0 to + 70°C, C = 100 pF on AD{0:7)
Reference levels : V| = 0.8 V and Vi = 2 V on all inputs ; Vo = 0.4 V and YOH = 2.4 V on ail outputs.

{:ud;':r Cherscterittic Symbo Min Typ Max Unit

1 Cycle sme ey 400 - - ns

1t DS pulse width high tims PWE X 200 - - n

ic DS pulse width low time {Timing 3) IPWEL 100 - 1000 ns

2 OS low 10 AS high ltiming 1) 1ASD 30 - - ns

OS high or R/W high to AS high {timing 2]
3 AS low 10 DS high {timing 1} YASED 30 - - n
AS fow to DS low or R/W low (timing 2] '

4 Write pulse widih IPWEH 200 g - - L

g AS puite widih {PWASH 100 ' - - m

6 R/W 10 DS setup time (timing 1) 1RWS 100 { - - ns

7 R/W 1o OS hold ume {1iming 11 TRWH o | - - s

8 Addrss1 and TF, CSO setup time TASL 20 ! - - ns

9 Address and TS, CS0 hold time TAHL 20 | - - ns
'd L 10 Data sstup time {write cycle} 1DSW 100 ! - - ns
\’ 11 Data hold uma (write cycle) TOHW 10 s - - ns

12 Data access time from DS [read cycle) 100R : 150 ns

13 DS inactive 10 high impedance state ume (resd cycle) TOHR 10 80 ns

14 Address 10 daia valid access ime taCC | 300 ns

TIMING DIAGRAM 1 — MULTIPLEXED MODE - MOTOROLA TYPE (SM] = Vss!
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TIMING DIAGRAM 2 ~ MULTIPLEXED MODE - INTEL TYPE

READ CYCLE
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TIMING DIAGRAM J —~ NOH-MULTIPLEXED MODE ISMI - Vo)

m;;)—(;;x g
ll \ . °

TS TASD,
( teve(d) 8
N 1 Y
os \ tweL (i) / FREX \
. o A N
‘ i tRWS 'RWH
R
3 [
i o tpsw (0 TOHW
/ ~ WRITE CYCLE INPUT DATA
o ADI0.7)
f 'DOR (D) | iDHR(3)

' HEAD CYCLE 3
! ADIO.7) OUTPUT DATA
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DIGITAL VIDEO SIGNALS - HP, P(0:3), BLK, M. RESET

Vee =5.055% Ta =0°C o+ 70°C, CL = 50 pf on M.

Refarence lavels 1 Vi = 0.8V and ViH = 2V onall nputy
VoL =04V and VOH = 2.4 V on all outputs

. Charsewristic _Symbe. ’ ) (SN b
HP clock period W ' 2 :
HP high pulse width T ‘:w;,, 25 ’
HP low pulse widih ‘T r;wg;_ T” . ’
BLK and P{0:3} 3¢t up time to HP T TR
BLK and Pl0:3) hold time ltom HP —;.-) L
M output delay from HP ‘MIVE)V“ e e
— —m g -

RESET low pulse width

TIMING DIAGRAM
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ANALOG VIDEO OUTPUTS - CA, CB, CC

THOMSON SEMICONDUCTORS '

1118

VDCC =5V, TA = 0° to- 70°C, C = 20 pF, R = 100 k2 -~
TABLE 1
. . Anal u
Binary input - o8 cuput (V)
Min Typ Max B -
Low level 0000 - 0.8 -~ 4
- 0001 - 1,18 -
0010 - 1.28 - 5
0011 - 136 - X
0100 N 1.42 -
0101 - 147 .
0110 - 1.52 -
gin - 1.56 -
1000 - 1.60 -
1001 - 1.63 -
1010 - 1.66 -
o
@ 1011 - 1.69 - \
1100 - 1.72 -
1o - 1.75 -
1110 - 1.76 -
High level 1113 - 1.80 -
Nots . .
The internal A/D converters deliver on CA, CB and CC outputs 16 levels with 7 law correction (y = 2.8). The typical
transter characteristic is given by :
1
N s% Vooc
V=gl 28 .5~ +0.16Vpce
Where N is the binary input value.
Chacac teristic Symbol Min Typ Max Uniz
CA, L8, CC ouipuis from HP DA - 80 - ns
: TIMING DIAGRAM 5
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BLOCK DIAGRAM

ADDRESS/CONTROL BUS
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EFO3649

» . ] PIN DESCRIPTION

MICROPAOCESSOR INTERFACE
Al the input/output pins are TTL compatibla.

NAME

PIN
TYPE

N°®

FUNCTION

DESCRIPTION

,’1 AD{0:7)

170

8-11.14
16- 17

Multi pla.xcd
address/data bus

Thesa 8 bidirectional pins ars to be connected*to the micro-
processor system bus.

SMi

3

interface
mode
select

When this input Is connected to Vo, the EFS368 is in the
non multiplexed moda. .

When this input is connected to Vgg {ground), the EF9369
is in a muitiplexed mode to provide a direct interface with
sithar Motorola or Intsl type microprocessor.

22

Addrass
strobe .

In non-muliiplexed moda, this input selecis either the address
register (AS = 1} or the data register {AS = 0) to be accessad.
In muitiplexed mode, the falling edge of this control signal
latches the address on the AD{0:?) lines, the state of the
Data Strobe (DS} and Chip Select lines (CS, CS0). When
using Intel type microprocessor, this input must be connectad
to the ALE control line.

DS

20

Data
strobe

in non-multiplexed mbdc, this active high control signal
enables the AD{0:7) input/output buflers and strobes data
to/from the EF8369. This signal is usually derived from the
processor £ {92} 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 connec-
1ed 10 the RD control line. With a Motorola type microproces-
sor, DS must be connected to E{92) clock,

21

Read/Write

This_control signal datesmines whether the EF9369 is read
{R/W = 1) or written (R/W = 0). When using inteltype micro-
processor, this input must be connected to the WR control line.

=y
cso

18
19

Chip Select

€S must be fow and CSO must be high to select the EF9369.

In non-multiplexed mads, the EF9363 remains selected bs long
as the selection condition is met.

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

P

9/15
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EF9369

OUU INTERFACE

i NAME Pin Ne FUNCTION DESCRIPTION
i TYPE
i Piga) | 2427 Pixel inputs These four TTL compatibla inputs are strobad by HP into
i the color index register to address the color look-up table.
1
HP [ 28 Dot clock The rising edge of this input latches the P{0:3) and BLK
v inputs into the EF3369 and the data out of the 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 These three snalog high impedance outputs deliver the color
cs 8 outputs signal lavels from the internal D/A converters (DAC). The
cc 4 delay between CA, CB, CC outputs and the latched value P(0:3)
is one HP clock period plus tpa {ses Timing Diagram 5).
8LK i 23 Blanking A high level on this input forces the CA, CB, CC and M out-
puts to tow lavel. "“
§
RESET ! 10 Reset This active high input forces the CA, CB, CC, outputs to low [
[ level until the next microprocessor access to the devica.
OTHER PINS
i Vee S ] Power supply +5V.
{ vDpDC S 2 Analog power Power supply for the internal DACs. This input can be con-
:L supply - nected to V.
I
il Vss S 1 Power supply | Ground.

0118’

THOMSON SEMICONDUCTORS

s VY




X

EF9369 contains a 16 register Cotor L e i, "
{CLUT). Each of thess 13-bit register noity thies 4 -
color fields CA {0:3}, CB (0:3) and CC {0 3} arvz s oo
king bit M.

These registers can be accessed {1ead of wi:te) tiy the o
croprocessor through the microprocessor 1nte: fac
registers are also read by the video process  a 4 i pixel
value and a clock must be provided at pixe! rats (0 ine
P{0:3) and HP input pins. These #HONals Mmay Le Giivered
sither by 4 video shift registers and the shatting clik of
abit map CRT controller or by an alphanumeric o1 sgmy
graphic GRT controller. The pixsl value, atter clock re-
synchronisation, is used as a color index : it selects one
out of the 16 CLUT registers. Each colar field of the
salected register is converted 1o an analog signal and gahi-
Cad to one of the CA, CB or CC output The marking

ie

Is directly routed 10 the M output. When the CA. CB
&ce outputs are used as RGB anaiog signals. one co-
lor out of 4096 is associated to each pixel vaiue. In short
this process freely maps a 16 color index set into a 4096

WROCESSOR INTERFACE

THCODrGopssOr tesfoce gives access {read or
9 the CLUT which is addressed as a 32 byte ta-
Lie. The V30t color register ¥ N (N = 0 to 15} is access.
2t et acdens N and 2N+ 1. Even address holds CA {0:3)

R lToe

gramm

® Muitsiexed mode for address/data multiplexed Bbit
INCIGPrOCESOr bus.
* Noninuluplexed made tor non-multiplexed B or 18-

it microprocessor bus.

MULTIPLEXED MODE (SMI connectad to Vssl}

tn this made, EF9369 can be directly connected to po-
pular address/data multiplexed microprocessor, either
Motorola type (6801, EFBB05CT...) or Intel type {8048,
8051. BOB8.}1 In this last case the EF9369 AS, DS and
RAY INpuls must be connected respectively to the ALE,

p e

color set. RO and WR microprocessor control lines.

FIGURE } - CLUT ADDRESSING

e e e , U,
Color Look- Uo Table (CLUT) . CLUT Byt Aadress Registar Index
76 5 4 3 2 v 0 7 s 5 3 3 2 4 ¢ #
| e ! . . . 0 , ;‘"“[""
! €83 | CB2 | CBT |CBO| CA3|CcA2{Caricar  «x x boxo o ol oo I o
i ; ; . H ) ; [+}
: X I X | X | M iceajecaicer coo o« A X G 0 0 1!}
; JUUN B U LT s
H CB3 1CB2|CBY |CBO|CA3|[CA2, CA Ay x « At 2 o 1, 0.
; ; : P 1
XX x bmijeesfecaicor cor ox o« x a0 oy,
T—_r— T . « ' b e —
: ! ? f
; ol . %
~ i i i £
¥ Lo ~
! f ! ; ' ‘
{ | | | i .

—— . ¢ i t I : : . l
. C ; ! : !
‘l _““‘T Rt A o N N N M 4 N - L """”"“_“{
" €83 |CcB2 | CBl | CBO l caa | CA2 | CAI Chu " x x % ' Voo 0 ;
} 15

X x| x Mlccalcczlc\»;w " < x i i v, ’
R . e . e L
1 " X =don't care.
¥
\ NOTE : Reading the address register ¢ o Aestroy the CLILT contents
f
!
t

IR EA Y
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EFY369

in this moda, EFB369 maps :ntu tha microprocessor ad
dressing spece as 32 CLUT byte addiess. Random access
10 one byte takes one cycle : on tha falling sdge of the
AS input, £F9369 latches AD {0:7) into the on-chip ad-
dress register, the DS and chip select lines into dedicat-
ed flip-flops. The strobed value of DS atlows racognition
of Intwst or Motorola typse lor further processing. (Ses
pin description section and microprocessor timing dia-
grams for details), When the EFS389 chip select lines
enable selection, the addressed byta is accessed during
the data phase of the cycle.

NON MULTIPLEXED MODE {SM1 connscted to Vcc)

In this mods EF8369 can be directly connected to any
8 or 16-bit, non multiplexed, microprocessor bus {6800,
6808, 6502, 68008...).

This mode provides an Indirect, auto-incremented addres-
sing schems. EF9369 maps into the microprocessor ad-
dressing space as 2 byte address only. AS is used to select
one out of 2 registers :

® the write only address register {5 bits) addressad when
AS =1,

® the read/write data register {8 bits) addressed when
AS = 0.

Random access ta a CLUT byte takes two bus cycles :

1/ Load the CLUT address: into the address register

2/ Access {read or write} the value in the data register.

After each access to the data register, the address regis-
ter is automatically incremented modulo 32. This scheme
allows sequential addressing to the CLUT without ad-
dress reloading, the complete CLUT can so be reloaded
in 33 bus cycles. -

VIDEQO PROCESS

The CRT controllar sends to EFS369 a pixel value on
pins P {0:3), a pixel rate clock on HP input and a blank-
ing signal on pin BLK. The pixel value is lalched into
the color index register by the rising edge of HP. The
color index register selects one teqisler in the CLUT.
The color fields of the selected register are routed to 3
DACs and M is directly routed to the M digstal output.

THOMSON SEMICONDUCTORS

Afte: nisadance matching, the CA, CHB sndt (.
can be w+e@ to drive a RG8 analog coior misi.
natively one of thase oulputs can be used to
monochrome monitor thus providingup to 16 gy,
The marking digital output can e used 16 duve +
video switches, thus providing video overlay fariin «n
a color per color basis.

The blanking input forces the analog outputs ang the M
output to low level thus altowing the beam 10 bg 5wt
ched of! during retrace intervals.

NOTES

1. Each 4 bit-D/A converter is y corrected in order to
linearize the luminance driven on the screen versus the
digital vaiue. Thae typical digital to voltage conversion
law is given table 1, The output voltages are propor-
tionnal 10 the analog supply voltage Vopc. Whey
required, setting VpCC allows a gain adjustment. HO
in most applications, Vppg and VDD can be deivea
from thesame supply through independent decoupting.

2. CA, CB and CC are high impedance outputs (500 {2

typical) which require proper adaptation in most
applications. THOMSON SEMICONDUCTORS TEA
5114 provides such 3 1V - 75 2 low cost adapration
(See fig. 2).

3. As the CLUT is shared between MICTOProCessor access

and video access, a low level 1s forced on the CA, C8g,
CC and M outputs during any chip select persods. Ta
avoid 1o spoil. the screen with black strokes it 15 re
commended to access the CLUT from the micropio:
cessor only during the retrace periods.

4. RESET - This input forces CA, CB, CC and M oUIputs

10 a low level until the next microprocessor a cess.
At power on or at the beginning of a session RESET
allows to keap a clean black screen unt)! propec r
tialization.

£
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INTEAFACE WITH 6800/86809 TYPE MICROPROCESSOR

DO 7 < > ADW©.7
A0 AS
L800
6809 - EF9368
6502
ADDRESS =
AlD:1S - CS
fota DECODER
Q"k
€ DS
RAN RIW
INTERFACE WITH EF6805CT
PORT C < > AD(O 7
I cso
EF6805CT EF9369
C
sc1 AS
3 bs
sC2 RIW
105 cs

13115
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