82C411

Flat Panel Color Palette/DAC

Full IBM VGA-compatibility ]

Supports digital and analog CRT monitors and
LCD, plasma, and electroluminescent flat panels

B Three RGB color to grayscale reduction
techniques

Direct connection to analog RGB color monitors

Direct connection to Chips and Technologies-
Enhanced Flat Panel / CRT VGA Controllers

B Proven DOS and OS/2™ compatibility , *

All CRT and Flat Panel palette functions are inte-
grated into a single package.

256 color support for color panels
64 gray levels for monochrome panels

IBM VGA monochrome CRT compatibility on
monochrome panels

n modes minimize power

Spirkle during palette write operations
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Introduction

The 82C411 Flat Panel Palette supplies all of the
functions of a VGA compatible RAMDAUC, the
82C460 Flat Panel Color Palette, an LM339 voltage
comparator and a current or voltage reference in a
single CMOS package. In addition, features are
provided to support power reduction as required in
battery operated systems.

The 82C411 is designed to connect directly to Chips
and Technologies Enhanced Flat Panel/CRT VGA
Controllers and an analog CRT display. The
82C411 provides the analog output to drive a CRT
as well as the color or grayscale data to the flat panel
VGA controller. The 82C411 can provide reduced
color or grayscale data to the flat panel controller.

There are three reduction techniques supported on, "

chip. In addition, the 82C411 can output all 18 bj
of palette data directly. This may be used to d

digital CRTs or color panels. The flat panel éon

troller uses the data to provide correct
grayscale mapping on flat panel dispk
82C411 and a flat panel VGA controlfer
two chip solution for a complate 'GA ¥l
panel/CRT system. ;

The 82C411 provides two power savi

Since the DAC outputs, voltage reference and th"'lr‘

support logic are required only when driving

analog CRT, they may be powered down when
using the flat panel display. This portion of the chip
is powered up only when the DACEN input is high.

The second power down condition is the standby
mode. When the PWRDN input is pulled high, all
internal logic, references and outputs are turned off.
Power is maintained only to the RAM core in order
to retain the RAM data. No CPU accesses are
allowed and the pixel clock may be stopped.

The 82C411 CPU and pixel interface are identical to
that of an Inmos IMSG176 style RAMDAC. Since

~the DAC reference and LM339 voltage comparator

re built into the 82C411, the system component
'b,l{_[!_l_l_"t and complexity is greatly reduced.

meg color or grayscale data for the
tamroller the 82C411 is designed to
¢ an analog CRT display. A single
sed to set the current level in the DACs.
C411 will dlrectly drive a single or doubly
Only the termmanon



82(C411 Pinouts
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82C411 PIN DESCRIPTIONS

Pin# Pin Name Type Active Description

21 PCLEK In Both PIXEL CLOCK. The rising edge controls the sampling
of the values on the Pixel Address and Blank/ inputs. It
controls progress of these values through the Color
Palette pipeline to the outputs.

20 BT In Both PIXEL ADDRESS. The byte wide value on these

19 P6 In Both  inputs is sampled and then masked by the Pixel Mask

18 PS5 In Both  register and then used as the address into the Color

17 P4 In Both  Paletic RAM.

16 F3

15 P2

14 P1

13 PO

9 G5

8 G4

7 G3

5 G2

4 G1

3 GO

1 BS B- DIGITAL OUTPUT. These pins provide the

64 B4 .. “bhae data from the Color Palette RAM as addressed by

63 B3 .1he Pixel Address. The state of these outputs is

61 B2 ontrolled by SEL1:0.

60 B1

59 BO

56 RS RED DIGITAL OUTPUT. These pins provide the red

55 R4 data from the Color Palette RAM as addressed by the

54 R3 Pixel Address. The state of these outputs is controlled

32 R2 by SEL1:0.

51 R1

50 RO

40 R RED, GREEN, BLUE ANALOG OUTPUTS. These

42 G signals are the outputs of the 6-bit DACs. Each of these

43 B outputs is capable of driving a doubly terminated 75
ohm coaxial cable.

23 BLANK/ In Low BLANKING CONTROL. A low on this input forces

the analog outputs to the inactive state. (RGB=0 volts)




82C411 PIN DESCRIPTIONS

Pin# Pin Name Type Active Description
38 RS1 In Both REGISTER SELECT 1 & 0. These two lines are
37 RSO In Both  sampled during the falling edges of the enable signals
(PALWR/ or PALRDY/) and select one of the three
internal registers or the palette RAM.
__S__ _Sﬂ Register
Address Register (RAM Write Mode)
1 l Address Register (RAM Read Mode)
0 1  Palette RAM
1 0  Pixel Mask Register
33 D7 I/O Both PALETTE DATA. These pins provide the read/write
32 D6 I/O Both -data to the internal registers. During the write cycle, the
31 D5 I/O Both smg edge of PALWR/ latches the data into the selected
30 D4 /O : iy ing the read cycle, the register data is
29 D3 I/0 itis when PALRDY/ is active (low).
28 D2 /0 »inactive (high) the data lines are 3-
25 D1
24 DO
34 PALWR/ FYE WRITE ENABLE and PALETTE READ
22 PALRDY/ : BLE These signals control the timing of read and
t¢ operations on the CPU interface. RS1:0 are
itched on the falling edge of either of these signals
uring a CPU read or write. D7:0 are sampled on the
rising edge of PALWR/ during an CPU write operation.
PALWR/ and PALRD/ should not be asserted at the
same time.
12 SEL1 i SELECT 1 & 0. These signals select the data output on
11 SELO In Both the digital outputs (R5:0, G5:0 B5:0), the reduction
algorithm and the input to output delay. The functions
are:
R5:0 Delay
SEL1 SELQ B5:0 G3:0 (clocks)
0 0 Off NTSC Reduction 6
0 1 Off  Equal Reduction 6
1 0 Off Green Data 6
1 1 On  Green Data 4
39 SENSE Out Both COMPARATOR SENSE OUTPUT. A low indicates

that one or more of the RGB outputs is above the sense
reference level (335 mV).




82C411 PIN DESCRIPTIONS

Pin# Pin Name Type Active Description

44 PWRDN In High POWER DOWN. A high on this signal places the entire
device in a low power mode. No input or output takes
place and the input clock may be stopped. All internal
registers are preserved.

45 VREF Out Analog VOLTAGE REFERENCE INPUT. This pin may be
used to override the internal 1.27 V reference.

46 DACEN In High DAC ENABLE. A high on this signal enables the
voltage reference and the current outputs used in the
DACs. When this input is low, the analog outputs and
support logic are off.

U;RRENT REFERENCE SET. This pin is used to set
t the analog outputs. It is usually
140 ohm 1% resistor to ground.

49 IREF Out

6 DVCC | ”lITAL WER SUPPLY. The digital and analog
27 plics, ards
36

62

DIGITAL GROUND.
10

35
48
57
58

41 AVCC PWR ANALOG POWER SUPPLY. The analog power
supply should be separated from the digital supply with
a high frequency noise suppressing inductor. A high
frequency decoupling capacitor should be used between
analog power and ground.

47 AGND PWR ANALOG GROUND.




82C411 Color Palette Control Registers

Register VGA VGATO
Mnemonic Register Name RS 1:0 Access Address Page
DACMASK Pixel Mask Register 00 RW 3C6h 11
DACRX Palette Recad-Mode Index 01 W 3C7h 11
DACX Palette Write-Mode Index 10 RW 3C8h 12
DACDATA Palette Data Port 11 RW 3C%h 12

PIXEL MASK REGISTER (DACMASK)
Read/Write at RS 1:0 = 00
Read/Write at VGA 1/0 Address 3C6h

|D7|D6|D5]|D4|D3]|D2|D1|DO|

Pixel Mask B

Pixel Mask
Pixel Mask Biti§,.
Pixel Mask Bit 6
Pixel Mask Bit 7

The contents of this register are logicatly-ANDed
with the 8 bits of video data. Zero bit§ in this
register cause the corresponding input to the color
palette RAM address to be zero. For example, if this
register is programmed with 7, only addresses 0-7
would be accessible; video data input bits 3-7 would
be ignored and all color values would map into the
lower 8 locations in the color palette RAM.

-READ-MODE INDEX REGISTER (DACRX)

D4[B3D2[D1]D0]

[——- Color Palette Index 0
Color Palette Index 1
Color Palette Index 2
Color Palette Index 3
Color Palette Index 4
Color Palette Index 5
Color Palette Index 6
Color Palette Index 7

This register is used to set the address of the next
read access. When this register is written, the RGB
color values are read from the palette RAM and
saved in an internal storage register. The palette
address pointer is then incremented.




WRITE MODE INDEX REGISTER (DACX) PROGRAMMING THE COLOR PALETTE
Read/Write at RS 1:0 = 10

Read/Write at VGA 10 Address 3C8h The index may be read or written at either RS1:0 =
10 or O1. When the index value is written to either

port, it is written to both the index register and a
'save' register internal to the color palette chip. The

[D7]D6|Ds[D4|D3|D2|D1|DO| save register (not the index register) is used inter-
nally by the palette chip to point at the current data
Color Palette Index 0 register. When the index value is written to the read
Color Palette Index 1 mode index, it is written to both the index register
Color Palette Index 2 and the save register, then the index register is auto-
Color Palette Index 3 \Li incr mented. ‘When the index value is
written to the write mode index, the automatic incre-
Color Palette Index 4

menting of the index register does not occur.

After the third of the three sequential data reads from
(or writes to) the data port is completed, the save and
ndex registers are both automatically incremented.
This allows the entire palette (or any subset) to be
ad (wntten) by writing the index of the first color
i sequcntlally reading (writing) the

Color Palette Index 5
Color Palette Index 6
Color Palette Index 7

This register is used to set the address of the next
read access. When this register is written, the RGB _ §
sequencer is cleared and the address pointer is loade
with the value written to this register.

*l“he State f the RGB sequence is not saved; the user
< mUust access each three bytes in an uninterruptable
sequen e (or be assured that interrupt service
wtines will not access the palette index or data
sgisters). When the index register is written (at
ither port), the RGB sequence is restarted. Data
value reads and writes may be intermixed; either
reads or writes increment internal RGB sequence
counter.

PALETTE DATA PORT (DACDATA (0-
Read/Write at RS 1: 0 = 11
Read/Write at VGA 110 Address 3 C9

[D7]D6|D5|D4[D3[D2|D1|DO|

Red3 Green3 Blue3

Red4 Green4 Blued

Red5 Green5 Blue5
(Red 6) (Green 6) (Blue 6)
(Red7) (Greéen7) (Blue7)

The index register is used to point to one of 256 data
registers. Each data register is 18 bits in length (6
each for red, green, and blue), so the data values
must be read as a sequence of 3 bytes. After writing
the appropriate index register, data values may be
read from or written to the palette data port in
sequence: first red, then green, then blue, then
repeated for the next location if desired (the address
pointer is incremented automatically).



REDUCTION TECHNIQUES

Three reduction algorithms are provided to reduce
the 18 bit RGB data to 6 bits. Reduced data is
output on G5:0 when SEL1=0. The output data is
delayed six clocks from the input pixel address to
reduced data output when reduction is selected. The
reduction algorithms are as follows:

NTSC: This is the industry standard technique for
reducing RGB color information to gray levels. The
weighting is 5/16R +9/16G +1/8B. The data is
reduced with 9 bits of precision and the 6 most
significant bits are output. This technique is selected
when SEL0=0.

EQUAL: In this technique the RGB values are
equally weighted. The reduction is 5/16R +3/8G
+5/16B. This technique is selected when SELO = 1.

GREEN ONLY: When SEL1=1, the green output

pins, G[5:0] contain the green palette data.

monochrome flat panels, this provides a disp
identical to the IBM monochrome monitor. Whe
SEL1:0=10, the data is delayed six clocks ffom:
pixel input to the data output. When SEL 1704
data is delayed four clocks from thg;
address and all 18 digital outputs are.gnat




82C411 Electrical Specifications

82C411 ABSOLUTE MAXIMUM CONDITIONS

Symbol Parameter __Min___Max___ Units
Py ;Power Dissipation - 1 -1 ¢ W

Supply Voltage *05 N

méInput T _05 CC+0 5 g

- OutputVoltage _osvcc+os v

W?OperatmgTemperatum(Amblent) 0 70 g

A”A?Storage Temperatune

Symbol Parameter
VOC Supply Voltage

Max  Units
55 .V

................................................................................................................................................................................................................................................................
e o e e i e e ey R B R R 65 e S R 5 i i R £ e 8 i e e 3 S 3 Sl R e o i e i i B S e S S R ST 8 B I e S S e S

Digital Output Current (High Impedanc,e) 20 - 420 uA

MgOutput ngh Vol[age | lgye4mA 24 S A

Output i Volmge IOL=4mA-_ L g

StandbySupplyCurrem PWRDNzl ........... — - = ............ 2 ,,,,,,,,,,,,,,,,,,,

cc1 PowerSupply Current DACEN:I— 125 200
Ioco ;Power Supply Current - DACEN=0 - 55 130

C """}Capacnance Input or Output —1020

%éaiii

Note: Electrical specifications contained herein are preliminary and subject to change without notice.



82C411 THERMAL CHARACTERISTICS (Under Normal Operating Conditions Unless Noted Otherwise)

Symbol | Parameter . Min | Typ | Max

. Units

OJA Thermal Resistance T D e

_°ow

82C411 DAC CHARACTERISTICS (Under Normal Operating Conditions Unless Noted Otherwise)

_Symbol _ Parameter . Notes = Mn | Typ = M

Vo Output Voltage To<10mA 15 @ - | -~
Lo joupwOimes =

DAC to DAC Correlation
DAC Linearity o '
Full Scale Setting Time

..........................................................................................................................................................................

. pVsec

Glitch Energy

~ Comparator Sensitivity

Full Scale Error " D R M A

 LSB

nS

vM

Note: Electrical specifications contained herein are preliminary and subject to change without notice.




82C411 AC TIMING CHARACTERISTICS - CPU INTERFACE

Symbol  Parameter . Min(ns) | Max(ns)
1 ;Rso RS1 Setup Time 15 -
2RSO T 15_
,,,,,,,,,,,,,,,,,,,,, PALRD/tODataVahd H |t
M?PALRD/ Negated = Data Bus 3 Smed 20_

3
4
SWnte T Tnne - T 15_
7
8

CWeeDuaHadTme T
" PALWR/or PALRD/Low Pulse Widh 50 -
"""EPALRD/ Highto PALRD/or PALWR/Low  6*PCLK = —

14 PALWR/High o PALRD/or PALWR/Low | 3*pcLK -

RS1, RSO

D%,

PALWR, PALRD

Read (D7-D0)

Write (D7-DO)




82C411 AC TIMING CHARACTERISTICS - Pixel I/O

Symbol Parameter

e S R 68 0 i i 8 S S S SRS SR i e o e e B e WA R bR A S e B eiks 8 e e i s e e B SRS e A e S e R SR AR e e A R e SO Y R S e SR A S S S N S S R S g S 8 M S S e 4

ﬁPCLK to Valid D1g1ta] Outpul ‘
iSkew between any analog output on thc qame dev1ce

‘Pixel Setup Time ‘ :
‘Pixel Hold Time ‘

AM?Plch into analog output

Notes ~ Min(ns) | Max(ns)

. 6*PCLK | 6*PCLK
4*PCLK  4*PCLK
- 1000

PCLE

FPV (5:0)




82(C411 Mechanical Specifications

Y
___HHAAEEAREAAAAARAAHA » Lead Length
1.2 +0.2
Lead Pitch 4 BEREEN R, SRR ﬁ

LEEE R - T g . (0.047 £0.008)
1.016 (0.04) A WHIFS El: <
o o ~ v
Lead Width 64-Pin = Fa = = Dmanrf?iIIgNS'
04 101 =& Plastic Flat Pack = 8 EQ
sim] — B o~
(0.016 +0.004) 82C411 E m z‘ ge. ——
Lead Length < M 0.15 £ 0.15
VRN DB 1 : L | HERa=aA
’ ’ Body Length ———— . f Max Height
Pin 1 20.0 0.1 (0.787 +0.004) Seating Plane~" 2 85 (0.112)
Footprint 24.7 %

(0972 10.018&)




