CIRRUS LOGIC INC/ PIXEL

Pixel
Semiconductor
A Cirrus Logic Company

A,

&ESE D EA 900334 0000179 276 BEPIXL

CL-PX2080

Preliminary Data Book

FEATURES

® Mixes graphics and video in real time
W Supports multiple, occluded video windows
M Pixel-clock rates up to 85 MHz
— 1024 x 768 at 224 colors, 76 Hz refresh rate
B Extensive software support available — contact
Cirrus Logic sales office for compiete details
H Video inputs
— RGB — 8:8:8, (1)5:5:5 (T), 5:6:5 RGB
— YUV —tagged or untagged 4:2:2
N Graphics input format
— Pseudocolor — 4- or 8-bit
— RGB — 5:6:5, 5:5:5, 8:8:8
m Display functions:
— Pseudocolor
—- Display of true-calor RGB data
— Interpolated, continuously variable zoom
— Hardware cursor controls

— Three graphics overlay controls: tagged chroma coi-
or key, graphics overlay color key, x/y window

m Direct ISA/MCA bus interface
M Local bus interface
u Interlaced or non-interlaced output

MediaDAC™

APPLICATIONS

B Presentations

H Video Editing

H Video Authoring

W Video Teleconferencing
B Interactive Education

m Games

OVERVIEW

The CL-PX2080 MediaDAC™ is a multiple-source
digital-to-analog video converter. It mixes and
manages two different input video data streams
while converting the input data into the display
subsystem format. It also converts color space and
color resolution from the input to the output format
in real time.

Simplified Functional Block Diagram

Video
BL Processin,
Yuv Unit (VPU
Graphics
VGA “
] Processing
VRAM Unit (GPU)
ISA ) Host interface
MCA Unit (HIU)
Cursor/Border Overlay
Cantrol Unit I Control Unit
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Host Bus

The MediaDAC inputs both video and graphics | ...
data. It converts the video data stream to its final ISA SAlsS) » ™
output format, then mixes and/or overlays it with o O -
processed graphics data and cursor data. RESET, BS[1:0], ALT —®
The MediaDAC contains six functional blocks: NOWS’, DEN', DDIR
« Host Interface Unit (HIV) MCA ALSE) g HOST

: > INTERFACE
«  Video Processing Unit (VPU) ADI7:0] rag2o- UNIT (HIU)

. . . S1*, S0*, WIO*, CDRESET, -t

= Graphics Processing Unit (GPU) BS{1:0], ALT, CMD* ™ co ége:mom
» Cursor/Border Control Unit (CBCU) DEN®, DDIR .
»  Overlay Control Unit (OCU) :
«  Monitor Interface Unit (MIU). Local R0 ‘
Host Interface Unit (HIU) A e >
The HIU connects the MediaDAC™ directly to ISA
and MCA buses, internally decoding a 16-bit ad- Host Bus Interface

dress and responding as an 8-bit peripheral. (This
interface eliminates most of the costly ‘glue’ circuit-
ry common to PC expansion boards.) The HIU also
interfaces with local hardware.

The HIU contains the bus interface and the config-
uration, control, and status registers.

Video Processing Unit (VPU)
The VPU inputs digitized RBG and YUV videodata
in a wide range of formats. lts video processing « format alignment
functions are illustrated below. - chrominance interpolation
»  YUV-to-RGB color-space conversion
+ programmable gamma-correction/removal

VPU Features:

- 36-bit input data path (VSD[31:0], ZC[3:0})

- internal 256 x 36-bit input FIFO that supports:

— 24-bit RGB data (up to 40 million pixels)

— 16-bit RGB or YCbCr data (up to 85 million
pixels)

continuously variable zoom (up to 256x)

lookup table.
RGE Format Chrominance .
VSD[31:0] OV ™ Video —{ Aligner [ Interpolator
Input Gamma Conector
ZC[3:0) > FIFO :

FIFOFULL® 256 x 36

VCLK e Color Space Zoom A

VWE > > Matr?x ¥ Control

to

LOLK VIDEO PROCESSING £ Video Gamena Correcton
UNIT (VPU) {.. PaetoRAM
PCLKaQ Clock
PCLK1 Sync T

SCLK ~—————] Eﬁ)
PCO ] ]
from Graphics Color Palette RAM  Graphics Data —DV
Video Processing Functions
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to Video Gamma
Palette RAM
A

GSD(31:0} > N 24
VGA[70] > o — 10 DAC
OE* -
GPS » > 2
BORDER* »| D2t -
CBLANK® 5| Syne >
VSIN . Graphics Color
HSIN il - Palette RAM
to Sync Align
» and Overlay
Cantrol Unit

GRAPHICS PROCESSING UNIT (GPU)

Graphics Processing Functions

Graphics Processing Unit (GPU)
The GPU accepts graphics data through either of
two paths — VGA or VRAM — as shown above. As
a result, PC graphics subsystems based on the
MediaDAC can maintain compatibility with both
types of systems.
GPU Features:
« VGA interface (VGA[7:0]):
— B8-bit VGA serial data port
— supports a large, existing installed base of
systems and VGA-specific sofiware.
+ VRAM interface (GSD[31:0]):
— 32-bit high-resolution VRAM serial data
port; supports a variety of architectures
— supports the next generation of higher-per-
formance and higher-resolution products
— efficient pixel mapping within graphics-data
word
= true-color (CLUT bypass) option
Overiay Control Unit (OCU)
The OCU contains the Graphics Chroma Key reg-
isters. Its variety of operations allows the combina-
tion of video and graphics images.
Every graphics pixel is either opaque (its color in-
formation is displayed on the screen) or transpar-
ent (its color information is not displayed; instead,

September 1993
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Cursor Pattern RAM

Cursor Color
Palette HAM

Cursor Positioning
Registers cGlhmnap‘a’lclgsy
Registers
OVERLAY
CURSQOR/BORDER CONTROL UNIT
CONTROL UNIT (CBCU) OCU)

Cursor/Overilay Control Functions

the color information of the video pixel behind it is
displayed). The OCU determines which graphics
pixels are transparent.

The MediaDAC has 256 possible overlay combina-
tions based on the video-pixel tag bit, the graphics-
pixel overlay color, and the XY window of the video
data.
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Cursor/Border Control Unit (CBCU) .
The MediaDAC implements an on-chip, three-col- o DOD[31:0}
or, user-definabie 32 x 32 x 2 hardware cursor that -
works in both interlaced and non-interlaced sys-
tems. The color, pattern, and position of this hard- MONITOR
ware cursor is controlled by the CBCU. The CBCU Vgﬁg—>\ A (Al
also specifies the characteristics of the screen win- cﬁ;
dow borders. crapnics _ |
Monitor Interface Unit (MiU) pa= R.G.B
The MiU contains three subunits, as illustrated: e > DAC > vRouT
« three video-speed, 8-bit digital-to-analog Data ™|

converters, .
» internal comparators to provide the sense Border ___|

function, and Daa ™~ Comparair > SENSE*
+ sync alignment logic.
During power-down mode, the DACs are turned off
and the RAM enters a low-power, data-retaining >~ LsouT
standby mode. The processor can read from or Sync Align » ysouT
write to the RAM while the pixel clock is running. > comp
The RAM automatically enables during processor
readiwrite cycles, then returns to a standby condi-
tion when processor access is completed. RGB Monitor Interface
4 PRELIMINARY DATA BOOK September 1993
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. CONVENTIONS, ABBREVIATIONS, AND TRADEMARKS
CONVENTIONS

GCKc Register names that contain lowercase variables represent groups of registers with similar functions.
For example, GCKc represents aff of the Graphics Chroma Key registers — GCKR (Graphics
Chroma Key Red), GCKG (Graphics Chroma Key Green), and GCKB (Graphics Chroma Key Blue).
In this data book, the following register variables are used:

b (byte) = L (Low) or H (High)
¢ (color space) - Y. UV,RGoB

ABBREVIATIONS, ACRONYMS, and MNEMONICS

CCIR Consultative Committee of International MCA Micro Channel Architecture
Radio

CLUT Color LookUp Table MSB Most Significant Byte

CMOS Complementary Metal Oxide Silicon MSb Most Significant bit

CPU Central Processing Unit MUX MUltipleX

CRT Cathode Ray Tube PQFP Plastic Quad Flat Pack

DAC Digital-to-Analog Converter RGB Red, Green, Blue

FIFO First In, First Out RAM Random Access Memory

ISA Industry Standard Architecture RAMDAC Randaom Access Memory Digital-to-Analog
‘ Converter

LSB Least Significant Byte TTL Transistor/Transistor Logic

LSb Least Significant bit VGA Video Graphics Architecture
. LUT LookUp Table VRAM Video dynamic Random Access Memory

TRADEMARKS

MediaDAC is a trademark of Pixel Semiconductor, Inc.

HICOLOR™ is a trademark of Sierra Semiconductor.

L ____________________________ "~
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The CL-PX2080 MediaDAC is available in a 160-lead Plastic Quad Flat Pack (PQFP) surface-mount

package. It can be configured for ISA, MCA, and local hardware configurations, as shown in Figure 1-1.

NOTE: (*) denotes active-low signals.

1.1 Pin Diagram

b @ R~ "ol -
g 2L REN NN e Pins
RRRRRRIRBRR P
Y e e ol o o -
ns
TONCO z e = @O0 -
s3355080800a0500e aa i ten e B R0 0000000 input
2222222002000 20EER02RPORRLSBBEEEGE8888R
R A U N IR 0 I A S A A A |
R R B EEEEE R L R
120} vOD
vDD —] 1
VSD15 — 2 119 f— GSD20
vSD16 — 3 118 f— GSD19 DOD19
vsDi7 — 4 117 k- GSD18 | DOD18
vSD18 -4 & 116 k— GSD17 (> DOD17
VsDIs —f 6 115 k— GSD16 | DOD1B
VvSD20 — 7 114 f— GSD15 — DOD15
vsD2i -y 8 113 — GSD14 |—» DOD14
vsDzz —y 9 112 - GSD13 +— DOD13
vss —] 10 111 = GSD12 [~ DOD12
VoD —| 11 1of=vss
vspz3 —f 12 109 |— voD
vSD24 — 13 108 = 63077 [ DODT1
veoes 1 i 107 k- GSD10 [ DOD10
veper 4 e ool asbs [ bobs
s CL-PX2080 163 607 [ ooy
vspso f 19 . ool G508 [ bobs
VoD —§ 21 MedlaDAC 101 k- GSD4 |- DOD4
vsDa1 — 22 . 100 = VES
2c0 -4 23 160-Pin PQFP 98 |— vDD
ZC1 — 24 98 | GSD3 | DOD3
Zcz2 — 25 97— GSD2 |- QOD2
3 5 26 96 k- GsD1 | DOD1
NOWS <] NC—] NC ] 27 osf- aspo |- DoDo
SADO i ADO < Do 28 94 [ VGA7
SAD1 9 AD1 &« [ -] 93— VGAE
vs§ { 30 92— VGAS
vbD — 31 91(—Vgg4
SAl WOV
BTy AD2 o D2 ey 32 op-ves
SAD3 ¢« ADI ¢y D3 33 sak- vaas
SADS f AD4 | D4 34 sl vore
SADS «J AD5 | D5 ¢y 35 5 voar
SADS ¢4 ADS e« DB ey 38 55— vGAD
SAD7 % AD7 <3 D7 < 37 E‘_VSOUT
SAB — AB — AS0 —f 38 BG—)HSOUT
SAQ —f A9 — AS1 —¢ 39 BZ:VSIN
A vss —] a0 81| vss
YOI RSIOTRS SRS o UBIBBEBBRANRRERRRERE
T T T T T T T T T T AT T T dITT AT T TELITTTTT
oy 9 OOV HEFLOOF =20 B0 O ONEOELZUS OQNDELAD], L Z
Bl B32eeeREEeLEaRR B AT O"LELLRASIZILULEER
Locai Hardware c E$5 hgg =° A
Interface Only S3
TITETTTTTITLLTTT K
ERR LR PSR 17 - -
MCA Interface ““‘“3;‘”8§8§g$ 2
Oonly ————| &
o
TITTTTITTTLILTCTY [T
ISA Interface R ] zmgzgmwc :
only —— i XEE53 Hgggggi@% 2
Figure 1-1. MediaDAC Pin Diagram
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‘ 1.2 MediaDAC Functional Signal Groups

HOST INTERFACE

1SA
SA[15:8]

SAD[7:0]

® £
IoW*

AEN

RESET

DEN"

DDIR

NOWS*

BS{1:0]

ALT

MCA
A[15:8]
AD[7:0]

s1*

so*
MAO*
CDRESET
DEN*

DDIR
BS[1:0]

ALT
cMmD*

LOCAL
D[7:0]
RS[4:0]
I0R”
Iow*
cs*
RESET
BS[1:0]

A e M A R

A e N A S A

JLd Lyl

CL-PX2080
MediaDAC

160-Pin PQFP

TITT

TITTITTITT FTTITT

ITTITITIITTI

T

Pixel
Semiconductor
A Cirrus Logic Company

VIDEO PORT INTERFACE
VSD[31:0]

ZC[3:0]

FIFOFULL"

VCLK

CLOCK SYNC
VWE

LCLK

SCLK

PCLKO

PCLK1

PCO

GRAPHICS PORT INTERFACE
GSD[31:0]

VGA[7:0]

O/E*

GPS

BORDER"*

CBLANK*

VSIN

HSIN

MONITOR INTERFACE
DOD[31:0]
IREF

R

G

B

VRIN
VROUT
SENSE"
VSOUT
HSOUT
COMP

POWER
vDD
VSSs
DACVDD
DACVSS

Figure 1-2. MediaDAC Functional Signal Group
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1.3 Pin Assignment Table

The following conventions are used in the pin assignment table:

(") = active-low signal TTL = standard TTL input threshold and TTL output levels
| = input CMOS = standard CMOS input threshold and CMOS output levels
O = output 3S = three-state TTL drive capability
AN = analog signal OD = open drain, TTL inputs
PU = internal pull-up 8 =
PD = internal pull-down 12 = 12-mA sink and 4-mA source drive capability
PWR = power 24 = 24-mA sink and 8-mA source drive capability
NAME PiN TYPE CELL FUNCTION
HOST INTERFACE
ISA MCA LOCAL
SA[15:8] A[15:8] 47:42, | TTL Address Bus — High Byte
39:38
SADI[7:0} AD[7:0] 37:32, e} 35,8 Address and Data Bus — Low Byte
29:28
— — D[7:0] 37:32, e} 35,8 Data Bus
29:28
NC 47:45 NA  NA No Connect
RS[4:0] 44:42, | PD, TTL Register Select
39:38
IOR* — I0R* 50 I TTL /O Read
— S1* —_ 50 i TTL Status 1
Iow* low* 51 ! TTL O Write
— Sor — 51 | TTL Status 0
AEN — — 49 I TTL Address Enable
- MAO* — 49 | TTL Memory or I/O Cycle
- — cs* 49 ] TTL Chip Select
RESET CDRESET RESET 54 | TTL Reset
DEN* DEN* 52 (0] oD, Data Buffer Enable
TTL, 8
- — NC 52 NA  NA No Connect
DDIR DDIR —_ 53 (0] 0D, Data Buffer Direction
TTL, 8
- - NC 53 NA  NA No Connect
NOWS* — — 27 0 oD, No Wait State
TTL, 24
— NC NC 27 NA  NA No Connect
BS[1:0] BS[1:0] BS[1:0] 55:56 | TTL Bus Select
ALT ALT — 59 | TTL BIR alternate address
— — NC 59 N/A N/A No Connect
NC — NC 48 NA  NA No Connect
— CMD* _ 48 1 TTL Command

10 PRELIMINARY DATA BOOK September 1993
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. NAME PIN TYPE CELL FUNCTION
VIDEO PORT INTERFACE
VSD{31:0] 22,19:12,9:2, 159:145 | PU, TTL, 8 Video Source Data
ZC[3:0} 26:23 | TTL Zoom Control Code
FIFOFULL* 144 o] TTL, 8 FIFO Full
VCLK 142 | TTL Video Data Clock
VWE 143 1 TTL Video FIFQ Write Enable
CLOCK SYNC
LCLK 136 | TTL Latch Clock Input
SCLK 135 0 TTL, 12 VRAM Shift Clock Output
PCLKO 139 | TTL Pixel Input Clock 0
‘ PCLK1 138 | TTL Pixe! Input Clock 1
PCO 137 0] TTL, 12 Pixel Clock Output
GRAPHICS PORT INTERFACE
GSD[31:0) 132:122, 119:111, | PU, 38,8 Graphics Source Data (VRAM)
108:101, 98:95 {shares pins with DOD[31:0])
VGA[7:0] 94:91, 88:85 } PU, TTL  VGA Graphics Source Data
O/E* 76 | TTL Odd/Even Field Input
GPS 75 i TTL Graphics Port Select
BORDER* 78 | TTL Active Display Border
CBLANK* 77 | TTL Composite Blank Input
VSIN 82 i TTL Vertical Sync Input
HSIN 79 ! TTL Horizontal Sync Input
MONITOR INTERFACE
DODI[31:0] 132:122,119:111,108: O PU, 38,8 Display Output Data
101, 98:95
IREF 65 | AN Current Reference
. R 64 0 AN Analog Red
G 63 (o] AN Analog Green
B 62 o AN Analog Blue
VRIN 66 | AN Voltage Reference in
VROUT 72 0 AN Voltage Reference Out
SENSE* 68 0 TTL, 8 Monitor Sense
’ VSOUT 84 0 TTL.8  Vertical Sync Output
HSOUT 83 0 TTL, 8 Horizontal Sync Output
COMP 73 o] Compensation
POWER
vDD 1,11, 21, 31, 41, 57, 80, 89, 99, PWR +5 VDG for Digital Logic and Interface Buffers
109, 120, 133, 141
VS8 10, 20, 30, 40, 58, 67,71, 81,90, PWR Ground for Digitai Logic and Interface Buffers
100, 110, 121, 134, 140, 160
DACVDD 61, 69 PWR +5 VDC for DAC
DACVSS 60, 70 PWR Ground for DAC
September 1993 11
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2. DETAILED SIGNAL DESCRIPTIONS

2.1 Host Interface — ISA

Signal Pin Type Cell Function
SA[15:8] 47:42, | TTL Address Bus — High Byte: Specifies the resource 1o be
39:38 accessed during an 1/0 or memory cycle.
SAD({7:0] 37:32, /0 38,8 Address and Data Bus — Low Byte: Bidirectional, multiplexed
29:28 address/data bus that transfers video data and operation status
and commands between the host system and the MediaDAC.
10R* 50 l TTL 10 Read:
0 Specifies an /O read cycle.
ow* 51 | TTL /0 Write:
0 Specifies an /O write cycle.
AEN 49 | TTL Address Enable:
0 /O cycle in progress.
1 DMA cycle in progress.
RESET 54 | TTL Reset:
1 Stops all MediaDAC activity and resets the hardware.
DEN* 52 0] oD, Data Buffer Enable:
TTL,8 0 Enables the host data bus buffer.
DDIR 53 o} oD, Data Buffer Direction: Specifies the direction of data flow on
TTL,8 SAD[7:0].
0 The host system is reading data from SAD{7:0].
1 The host system is writing data to SAD[7:0}.
NOWS* 27 0 oD, No Wait State: Instructs the host system to run a zero-wait-state
TTL, 24 cycle. The default ISA bus cycle is one wait state.
BS[1:0] 55:56 | TTL Bus Select: Specifies MediaDAC bus mode.
00 ISA
01 MCA
10 Local hardware
11 Reserved
ALT 59 | TTL BIR alternate address: Selects ISA address range for BIR
access.
0 Primary ISA address range.
1 Secondary |SA address range.
NC 48 N/A N/A No Connect: (must be left floating).

12 PRELIMINARY DATA BOOK
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. 2.2 Host Interface — MCA

Signal Pin Type Cell Function

A[15:8] 47:42, | TTL Address Bus — High Byte: Specifies the resource to be
39:38 accessed during an 1/0 or memory cycle.

AD[7:0] 37:32, 110 35,8 Address and Data Bus — Low Byte: Bidirectional, multiplexed
29:28 data bus that transfers video data and operation status and com-
mands between host system and the MediaDAC.

St~ 50 ] TTL Status 1: Specifies current bus cycle (used with MAQ* and S07).
‘ so* 51 | TTL  Status 0: Specifies current bus cycle (used with MAO* and S1%).

MAO* 49 1 TTL Memory or 1/0 Cycle: Specifies current bus cycle (used with S0*
and S1™);
M/0* S0*  S1*
0 Reserved
1 IO Write
0 /O Read
1 Inactive
0 Reserved
1
0
1

Memory Write
Memory Read
Inactive

-, a0 0
—_ P OO OD

CDRESET 54 | TTL Reset:
1 Stops all MediaDAC activity and resets the hardware.

DEN* 52 0] 0D, Data Buffer Enable:
TTL,8 O Enables the host data bus buffer.

. DDIR 53 o} oD, Data Buffer Direction: Specifies the direction of data flow on
TTL,8 AD[7:0].
0 The host system is reading data from AD[7:0].
1 The host system is writing data to AD[7:0].

. BS[1:0] 55.56 | TTL Bus Select: Specifies MediaDAC bus mode.
00 ISA
01 MCA
10 Local hardware
11 Reserved

ALT 59 I TTL BIR alternate address: Selects ISA address range for BIR
access.
0 Primary ISA address range.
1 Secondary ISA address range.

CMD* 48 | TTL Command:
: 0 (write cycle) valid data is on bus AD[7:0)
(read cycle) MediaDAC should place valid data on the bus

NC 27 N/A N/A No Connect: (must be left floating).

13
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2.3 Host Interface — Local Hardware ‘

Signal Pin Type Cell Function

D[7:0] 37:32, 1O 35,8 Data Bus: Bidirectional data bus that accesses the internal

29:28 control registers.
RS[4:0} 44:42, | PD, TTL Register Select: Specifies the internal register to be accessed
39:38 during a MediaDAC /0 cycle.
IOR* 50 | TTL IO Read:
0 Specifies an I/0 read cycle.

1ow* 51 | TTL /O Write: ‘
0 Specifies an 1O write cycle.

cs* 49 | TTL Chip Select:

0 The host system is accessing the MediaDAC.

RESET 54 | TTL Reset:

1 Stops all MediaDAC activity and resets the hardware.

BS{1:0} 55:56 | TTL Bus Select: Specifies MediaDAC bus mode.

00 ISA
01 MCA
10 Local hardware
11 Reserved
NC 59,53:52, N/A N/A No Connect: (must be left floating).
48,47:45,
27

2.4 Video Port Interface ‘

Signal Pin Type Cell Function

VSD[31:0] 22, | PU, Video Source Data: Port through which video data enters the .

19:12, TTL,8 MediaDAC. The MediaDAC supports the following data formats

9:2, (tagged and untagged): 16-bit YUV (4:2:2), 16-bit RGB (5:6:5), 24-

159:145 bit RGB (8:8:8). VCLK transfers 16-bit modes as two pixels per
pixel word.

ZC[3:0] 26:23 | TTL Zoom Control Code: (used with the CL-PX2070 DVP) Specifies
several options for interpolation and alignment of the input video
stream on VSD[31:0]. (Refer to the zoom code table in the System
Reference Manual.)

FIFOFULL* 144 0] TTL,8  FIFO Full:

0 Notifies the external video source that the 256-deep,
double-pixel FIFO is within 8 pixels of a full condition.
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. 2.4 Video Port Interface (cont.)

Signal Pin Type Cell Function

VCLK 142 | TTL Video Data Clock: On rising edge, clocks VSD{31:0] and ZC[3:0}
data into the MediaDAC input video FIFO; generated by the
source video processor when VWE = 1.

VWE 143 | TTL Video FIFO Write Enable:
0 Writes are disabled.
1 Data is written on the rising edge of VCLK.

. 2.5 Clock Sync

Signal Pin Type Cell Function

LCLK 136 | TTL Latch Clock Input: On rising edge, latches GSD[31:0] or
VGA[7.0], and CBLANK*, HSIN, VSIN, GPS, and BORDER"*.
When the input data multiplexing rate is x:1, LCLK must equal
PCLKn + x. (x:1 = operating mode; x=8, 4,2, or 1)
NOTE: To avoid metastability, LCLK must maintain setup and
hold requirements to SCLK.

SCLK 135 0 TTL, 12 VRAM Shift Clock Output: SCLK = PCLKn + x.
{x:1 = operating mode; x=8, 4, 2, or 1.)

PCLKO 139 | TTL Pixel Input Clock 0: VGA input clock; enabled when register
CSC, bit CS = 0.
PCLK1 138 | TTL Pixel Input Clock 1: High-speed GSD[31:0] input clock used dur-
. ing multiplexed operation of the 32-bit VRAM serial pixel port;

Enabled when register CSC, bit CS = 1.
PCO 137 0 TTL, 12 Pixel Clock Output: Buffered output of PCLKn.

‘ 2.6 Graphics Port Interface

Signal Pin Type Cell Function

GSD[31:0] 132:122, | PU, 38, Graphics Source Data (VRAM): 32-bit VRAM serial data port
119:111, 8 that accepts data at 4, 8, 16, and 24 bits per pixei. Shares pins
108:101, with output signals DOD([31:0].
98:95

VGA[7:0] 94:91, | PU, TTL VGA Graphics Source Data: Enabled when register CSC, bit
88:85 DPS = 00 (or DPS = 01 with pin GPS = 0). Latched on the rising

edge of LCLK. All unused bits must be connected to VSS.

15
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2.6 Graphics Port Interface (cont.) .
Signal Pin Type Cell Function
O/E* 76 | TTL Odd/Even Field Input: Ensures proper operation of the cursor

controller in interlaced mode (not used in non-interlaced mode).
Q/E* should be changed only during vertical blanking.

GPS 75 I TTL Graphics Port Select: Specifies GSD[31:0] or VGA[7:0] as the
graphics port. In cobination with GFC_GPF, GPS defines condi-
tion PORTSEL (See BORDER* and register GFC definition).

0 VGA[7.0] is the graphic port.
1 GSD[31:0] is the graphic port. '
BORDER* 78 i TTL Active Display Border: Used with CBLANK"* and GPS 1o specify

whether the DAC outputs are blanked or contain cursor, pixel, or
border color (BORDER* = 1 when a display border is not used).
CBLANK* BORDER* PORTSEL

0 X X Blanked area

1 0 0 VGA data

1 0 1 Overscan (border)

1 1 0 VGA data, cursor data

1 1 1 GSD data, cursor data
CBLANK"” 77 I TTL Composite Blank Input: Applies a color value of ‘0’ to the DAC

inputs to produce black at the DAC outputs. The cursor position
counters are referenced to CBLANK*®.

VSIN 82 | TTL Vertical Sync Input: Generates a vertical sync pulse once per
frame in non-interlaced mode, and once per field in interlaced
mode. (Polarity-programmable.)

HSIN 79 | TTL Horizontal Sync Input: Generates a horizontal sync pulse every .
line. (Polarity-programmable.)

2.7 Monitor Interface

Signal Pin Type Cell Function .
DODI[31:0} 132:122, O PU, 38, Display Output Data: (shares pins with input signals GSD[31:0])

119:111, 8 Enabled when register CSC, bit DPS = 01, and outputs graphics

108:101, data as follows:

98:95 + GSD[23:16] = R[7:0] * GSD[26] = Window Active

+  GSD[15:8] = G[7:0] » GSD[25] = VSOUT

+  GSD[7:0] = B[7:0] +  (GSD[24] = HSOUT

DODI[31:0] is latched on the rising edge of LCLK. All unused bits
must be connected to VSS. DOD[31:0] will not run at maximum
frequency.

IREF 65 | AN Current Reference: 8.8-mA reference current for the DAC.
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. 2.7 Monitor Interface (cont.)

Signal Pin Type Cell Function
R 64 0] AN Analog Red: The analog red channel fram the 8-bit DAC.
G 63 0 AN Analog Green: The analog green channel from the 8-bit DAC.
B 62 o) AN Analog Blue: The analog blue channel from the 8-bit DAC.
VRIN 66 | AN Voltage Reference In: 1.23V reference voltage for the DAC.
VROUT 72 0 AN Voltage Reference Out:

. SENSE® 68 0 TTL, 8 Monitor Sense: A logical OR of the comparator outputs. Three

level-detecting comparators individually monitor the red, green,

and blue DAC outputs. A maximum analog DAC output level gen-
erates a high-level comparator output. A minimum analog level
produces a low-level comparator output.

vSouT 84 0 TTl.8  Vertical Sync Output: Delay of HSIN. (Polarity-programmable.)

HSOUT 83 0 TTL,8 Horizontal Sync Output: Defay of HSIN or a compasite sync
generated from HSIN and VSIN, as determined by register SAR.
(Polarity-programmable.)

COMP 73 0 AN Compensation: For best image quality, connect COMP to
DACVDD (pin 89) with minimum length PC-board wiring through a
series 0.1 uf capacitor. This stabilizes an internal reference volt-
age, minimizes inductive parasitics, and allows maximum benefit
of the external capacitor.

‘ 2.8 Power

Signal Pin Type Function
VDD 1,11,21,31,41, PWR +5 VDC for Digital Logic and Interface Buffers: Each pin must
. 57,80,89,99, 109, be connected directly to the VDD plane.
120, 133, 141
VSSs 10, 20, 30, 40, 58, PWR Ground for Digital Logic and Interface Buffers: Each pin must
67,71,81,90, 100, be connected directly to the ground plane.
110, 121, 134,
140, 160
DACVDD 61, 69 PWR +5 VDC for DAC: Each pin must be decoupled from digital VDD
with a ferrite bead or inductor.
DACVSS 60, 70 PWR Ground for DAC: Each pin must be connected to the analog

ground plane.

17

L
September 1993 PRELIMINARY DATA BOOK




CIRRUS LOGIC INC/ 'PIXEL

Pixel
Semiconductor
A Cirrus Logic Company

A,

LSE D

3. FUNCTIONAL DESCRIPTION

CL-PX2080
MediaDAC™

Format Chrominance

3 Aligner [ Interpolaor
i ™ vVideo 9 P
= fes
. VCLK — 5 >
Videc Port VWE — 3 | 256x36
- ; Color Space
Imerféce Mampf cz<>°:ur2|
2
* VIDEO PROCESSING UNIT (VPU)
CL-PX2070 :& clock
1. a Sync
CL-PX2070 FCO <§ E‘
. =z
3%
2 24
© @sppro] & 111 e
(shares ping & D
with oulput. 3 21 P
DOD3t.0p)° Dam 4:1 7 .
E: 4
| e — - ™ e
Graphics A v
aph sorcen: 3 >
interface CBLANK® -
yan —EEI >
HSIN >
% : GRAPHICS PROCESSING UNIT (GPU)
HostBus - § ;
15A SA[15:8] "'_§“—"\

SAD[7:0] ~————

3 k3
IOR", IOW*, AEN, 3
RESET, BS[1:0), ALT

e

NOWS®, DEN*, DDIR .q-g—- g

E (Device Configuration)
MCA A[15:8] ——g—]
AD[7:0] ~t—x————
$1%, S0*, MIO*, CDRESET, b —
BS[1:0], ALT, CMD* '—‘%’—’ | BiR |
DEN*, DDIR 4_?§____
Local Hardware é

IOR", IOW*, CS*, RESET, BS[1:0] —

k¢

18 pRELIMINARY DATA BOOK

D[7:0]
T S

HOST INTERFACE UNIT (HIU)

September 1993

90033kLY4 000019k 355 EAPIXL



CIRRUS LOGIC INC/ PIXEL ESE D WE 9003364 D0DODOL97 291 EMPIXL

CL-PX2080 Pixel
. Ixe
MediaDAC™ Semiconductor
A Cinus Logic Company

CL-PX2080
MediaDAC

Gamma Corrector o

""""""""""""""""""" B Dw[at :OI - b
H \ g {shares pins with inpul pins
: gspproy <

 J

F3
MONITOR g
INTERFACE .

. e 8-bit I UNIT (MIU) ;
Video Gamma Correction E§ VRIN
.......... Palette AAM ... §
DAC :
ASC:D24, DOFF —-—%——b VROUT

256-bit

y

24 o
1 Comparator g
SENSE"
s i e :
CSC:PM [Rniusteiabrs i : . *
cscpul : > BiANKOUT
GSR:CP. 10 I
[ GSR:cP.10 il syne i
TAG, Align HSOUT:
couon - 2 VSOUT:
bl SAR:HL, D| COMP :
................................. OVERLAY
i CONTROL
UNIT (OCU)

-

Graphics e T
VGA Monitor:

Chroma Key

GSR:CP. 10

GSR:CP, 10

CURSOR/BORDER —
CONTROL UNIT (CBCU) Gursor Positioning

ki

September 1993 PRELIMINARY DATA BOOK 19




CIRRUS LOGIC INC/ PIXEL

N

Pixel

Semiconductor

A,

4. REGISTERS

A Cirrus Logic Company

L5E D 9003364 0000198 128 EAPIXL

CL-PX2080
MediaDAC™

This section describes the internal registers that control MediaDAC operations.

NOTE: In order to maintain compatibility with future Pixel Semiconductor products, ali reserved register bits must
be written as ‘0’ Data values in reserved register locations are not guaranteed on readback.

Register names containing lowercase variables represent groups of registers with similar functions.

Refer to the Conventions table on p. 7 for a list of MediaDAC register variables.

Table 4-1. MediaDAC Control Registers

Local ISA/MCA Bit Definitions
RS |Pri. Adr. Sec. Adr. BIR | Ref.
Reglster Definition [4:0] | BIR[S=0  BIR[5E1 [2:0)| Pg. | 7 6 4 3 2 1 0
Memory Access Addressing and Indexing
BIR  Block Index Register N/A | 0x27CE O0x029E N/A|p.22| IE | RE | S8E | RO |RSVD BLK
ALT=0  ALT=1

(BIRIS] N/A) (BIR(S] N'A)
Graphics Color Palette RAM Registers
LAW LUT Address Write 00h |0x03C8" N/A* N/A*{p. 23 WAl

0x27CC! 0x029CT 0007 p2 WAZ2
LCD LUT Color Data 01h |Ox03C8" N/A* N/A*(p. 24 D

0x27CDT 0x029D1 000"
LPM LUT Pixel Mask 02h |0x03C6* N/A*  N/A*(p. 24 M

Ox27CAT Ox029AT 0007
LAR LUT Address Read 03h [0x03C7* N/A* N/A"|p. 25 RA'

0x27CBT 0x029B* 000" p2 RAZ

NOTE: *=VGA Modes 0and 1only. = Function 1 — Palette Color Selection
t = VGA Mode 2 only. 2 = Function 2 — Cursar Color Selection

Cursor Color Palette RAM Reglisters / Analog Setup Registers
CAW Cursor Address Write 04h | 0x27CC 0x029C 001 (p. 26 RSVD WA
CCD Cursor Color Data 05h [ 0x27CD 0x029D 00t [p. 26 D
ASC  Analog Setup Control 06h | 0x27CA 0x028A 001|p. 27 RSVDlCOFF‘ BPE ] BS | Gs | RS | D24 !DOFF
CAR Cursor Address Read 07h { 0x27CB 0x029B 001 ip. 28 RSVD RA
Graphic and Cursor Setup Reglsters
GFC Graphics Format Control 08h | 0x27CC 0x029C 010 |p. 28|RSVD GPF TC | CF | MR | TE I PS
CSC  Cursor Setup Cantrol 09h | 0x27CD 0x029D 010(p. 30| SD DPS CS | DM | PM CMS
GSR Graphics Status Register 0Ah | Ox27CA 0x029A 010(p. 31 REV S 10 cP
CPR Cursor Address Read 0Bh | 0x27CB 0x0298 010|p. 32 D
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‘ Table 4-1. MediaDAC Control Registers (cont.)

Local ISA/MCA Bit Definitions
RS |Pri. Adr. Sec. Adr. BIR | Ref.

Register Definition [4:0) | sBiRsj-c  BIREI1 [2:0]| Pg. | 7 6 5 4 3 2 1 0

Cursor Positioning Registers

CXb  Cursor X Position Registers

CXL Cursor X Position, LSB 0Ch | 0x27CC 0x029C 011 |p. 32 X

CXH Cursor X Position, MSB 0Dh | 0x27CD  0x020D 011 [p. 32 RSVD ‘ X

CYb Graphics Status Registers
. CXL CursorY Position, LSB OEh | 0x27CA 0x029A 011 |p. 33 Y

CYH CursorY Position, MSB OFh | 0x27CB 0x029B 011 |p. 33 RSVD [ Y

Video, Graphics, and Sync Control Registers

VFC  Video Format Control 10h [ 0x27CC 0x029C 100(p. 34| EC | CS | CM |GBYP CSF

GOC Graphics Overlay Opcode 11h 1 0x27CD 0x029D 100(p. 35 T7 | T6 | 76 | T4 | T3 | T2 ] T | TO
SAR Sync Alignment Register 12h | 0x27CA 0x029A 100 |p. 36 RASVD VL | DIR DLY
TEST Test Register 13h | 0x27CB  Ox029B 100 [p. 36| GT ICCT IRSVD PO | s0* | WO IRSVDIBCE

Video Gamma Correction Palette RAM Registers

VGW Video Gamma Address Write| 14h [ 0x27CC  0x029C 101 |p. 37 WA
VGD Video Gamma Data 15h [0x27CD 0x029D 101 |p. 38 b
RSV2 Reserved 2 16h [ Ox27CA 0x029A 101 |p. 38 RSVD
VGR Video Gamma Address Read| 17h | 0x27CB 0x029B 101 |p. 39 RA
‘ Graphics Chroma Key Registers
GCKc Graphics Chroma Key Registers
GCKR GCK Red 18h | 0x27CC 0x029C 110 |p. 40 CKR
. GCKG GCK Green 19h [Ox27CD 0x029D 110|p. 40 CKG
GCKB GCK Blue 1Ah [ 0x27CA 0x029A 110 (p. 40 CKB
RSV3 Reserved 3 1Bh | 0x27CB Ox029B 110 |p. 40 RSVD
GKMc Graphics Chroma Key Mask
GKMR GCK Mask Red 1Ch | 0x27CC  0x029C 111 |p. 41 MR
GKMG GCK Mask Green 1Dh | 0x27CD 0x029D 111 |p. 41 MG
GKMB GCK Mask Blue 1Eh | 0x27CA 0x029A 111 |p. 41 MB
RSV4 Reserved 4 1Fh | 0x27CB  0x029B 111 |p. 41 RSVD
September 1993 21
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4.1 Memory Access Addressing and Indexing .
4.1.1 BIR: Block Index Register
ISA/MCA Primary 1/0 Address (ALT = 0) 0x27CE
Secondary VO Address (ALT = 1) 0x029E
BIR[2:0] N/A
Local Hardware Interface Direct Address (RS{4:0]) N/A

BIR specifies the access modes for all MediaDAC control registers.

7 6 5 4 3 2 1 0
IE RE SE RO RSVD BLK I ‘

Bit # Access Reset Description

7 RW 0 IE Index Enable. Specifies direct (local hardware interface) or indexed
addressing (ISA/MCA) for MediaDAC registers.
0 Direct addressing; RS[4:0] overrides BIR{[2:0]
1 Indexed addressing; /O address specified by bit SE
6 RW 0 RE Read Access Enable. Enables read/write access of VGA-compatible
registers, as shown below.
0 Write-only access
1 Readmwrite access
VGA Mode IE RE RO LPM LAR LAW LCD
0 0 0 X Wiite only
1a 0 1 c RW [W-only]| RW | RW
ib 0 1 1 RW
2 1 X X R/W .
5 R/W 0 SE Secondary Enable. Specifies 1/O address for MediaDAC registers.
0 Primary I/O address selected
1 Secondary /O address selected
4 R/W 0 RO LUT Address Read (LAR) Override. Enables LAR at I/O address
0x03C7 (VGA modes 0 and 1 only). ‘
0 LAR disabled
1 LAR enabled
3 R/W 0 RSVD  Reserved (read as ‘0').
2:0 R/W 0 BLK Biock Select. Specifies which block of registers is to be read and written
at 16-bit /O addresses (x27CA, 0x27CB, 0x27CC, and 0x27CD.
BLK Registers 27CA 27CB 27¢C 27CD
000 Graphics Color Palette RAM LPM LAR LAW LCD
00t  Cursor Color Palatte RAM / ASC CAR CAW CCD
Analog Setup
010  Graphic and Cursor Setup GSR CPR GFC CSC
011 Cursor Positioning CYL CYH CXL CXH
100  Video, Graphics, and Sync Control SAR TEST VFC GOC
101  Video Gamma Correction Paiette RAM RSV2 VGR VGW VGD
110 Graphics Chroma Key GCKB RSV3 GCKR GCKG
111 Graphics Chroma Key Mask GKMB RSV4 GKMR GKMG
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‘ 4.2 Graphics Color Palette RAM Registers

The Graphics Color Palette RAM is a 256 x 24-bit color LUT that can be modified using data register LCD
and write and read registers LAW and LAR.

NOTE: Register BIR, bit BLK must be set to ‘000’ to access the Graphics Color Palette RAM registers.
4.2.1 LAW: LUT Address Write

ISA/MCA Primary I/O Address (BIR[5]=0) 0x03C8  0x27CC
Secondary /O Address (BIR[5]=1) N/A 0x029C
BIR[2:0] N/A 000
Local Hardware interface Direct Address (RS[4:0Q]) 00h

. Write register LAW has two functions:

+ itaddresses the Graphics Color Palette RAM when the host system writes 24- or 18-bit color data
through register LCD, and

* itaddresses the Cursor Pattern RAM when the host system writes cursor pattern data through register
CPR.

LAW addresses each of the 256 bytes of the Graphics Color Palette RAM three times (R, G, and B write

cycles), then automatically increments by one to specify the next byte of RAM to be written. During/Cursor

Pattern RAM access, LAW increments after each access.

7 6 5 4 3 2 1 0

WA

Bit# Access Reset Description

. Palette Color Selection
7:0 R/W oh WA Write Address for Graphics Color Palette RAM.

‘ Cursor Pattern Selection

7 RwW 0 P Plane of Cursor Pattern RAM Data to be addressed.
0 Plane 0
1 Plane 1

6:0 R/W Ch WA Write Address for Cursor Pattern RAM Data.

NOTE: Byte 0 is located in the upper left comer of plane 0.
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4.2.2 LCD: LUT Color Data ‘
ISA/MCA Primary 1/0 Address (BIR[5]=0) 0x03C9  0x27CD
Secondary /O Address (BIR[5]=1) N/A 0x029D
BiR[2:0] N/A 000
Local Hardware Interface Direct Address (RS[4:0)) 01h

Register LCD is an 8-bit-wide port from the host system to the Graphics Color Palette RAM. The host sys-
tem writes data to the Graphics Color Palette RAM through LCD using address register LAW, and reads
data from the Graphics Color Palette RAM through LCD using address register LAR.

LAW/LAR must address LCD three times (R, G, and B read/write cycles) for each of the 256 bytes of the
Graphics Color Palette RAM:

«  During the first /O operation, LAW/LAR writes/reads the red component of the palette color; .
- the second I/O operation writes/reads the green component; and

+ the third I/O operation writes/reads the blue component.

After each RGB cycle, LAW/LAR automatically increments by one to specify the next byte of the Graphics
Color Palette RAM to be written/read.

7 6 5 4 3 2 1 0

Bit # Access Reset Description

7:0 R/W oh D Data for Graphics Color Palette RAM.
NOTE: For 18-bit color (specified by register ASC, bit D24),bits 5:0 are
shifted to register bits 7:2, and bits 1:0 are padded with ‘0's.

4.2.3 LPM: LUT Pixel Mask

ISA/MCA Primary I/0 Address (BIR[5]=0) 0x03C6  x27CA

Secondary /O Address (BIR[5]=1) N/A 0x029A

BIR[2:0) NA 000 .
Local Hardware Interface Direct Address (RS[4:0]) 02h

NOTE: (") = VGA Mode 0, 1; () = VGA Mode 2

The graphics pixel data used to look up color information in the Graphics Color Palette can be masked
before the lookup occurs. LPM masks the address. The graphics pixel is logically ANDed with the LPM
data, and the result is used to address the Graphics Color Palette.

7 6 5 4 3 2 1 0

September 1993
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. Bit # Access Reset Description
7:0 R/W FFh M Data for Graphics Color Palette RAM Pixel Mask.
4,24 LAR: LUT Address Read
ISA/MCA Primary /O Address (BIR[5]=0) 0x03C7  0x27CB
Secondary /O Address (BIR[5]=1) N/A 0x0298
BIR[2:0] N/A 000

Local Hardware Interface Direct Address (RS[4:0]) 03h

. Read register LAR has two functions:

= it addresses the Graphics Color Palette RAM when the host system reads 24- or 18-bit color data
through register LCD, and

« itaddresses the Cursor Pattern RAM when the host system reads cursor pattern data through register
CPR.

LAR addresses each of the 256 bytes of the Graphics Color Palette RAM three times (R, G, and B read

cycles), then automatically increments by one to specify the next byte of RAM to be read. During/Cursor

Pattern RAM access, LAR increments after each access.

7 6 5 4 3 2 1 0

RA

’ Bit # Access Reset Description

Palette Color Selection
7:0 R/W ch RA Read Address for Graphics Color Palette RAM.

‘ Cursor Pattern Selection

7 R/wW 0 P Plane of Cursor Pattern RAM Data to be addressed.
0 Plane 0
1 Plane 1

6:0 R'W Oh RA Read Address for Cursor Pattern RAM Data.

NOTE: Byte 0 is located in the upper left corner of plane 0.
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4.3 Cursor Color Pallette RAM Registers / Analog Setup Registers .

The Cursor Color Palette RAM is a 4 x 24-bit color LUT. It comprises four internal registers — Border
(BDR), Cursor Color 1 (CC1), Cursor Color 2 (CC2), and Cursor Color 3 (CC3) — that are addressed us-
ing data register CCD and write and read registers CAW and CAR. Refer to the System Reference Man-
ual for more detailed information.

NOTE: Register BIR, bit BLK must be set to ‘001’ to access the Cursor Color Palette RAM / Analog Setup registers.
4.3.1 CAW: Cursor Address Write

1ISA/MCA Primary 1/0O Address (BIR[5]=0) 0x27CC
Secondary /O Address (BIR[5]=1) 0x029C
BIR[2:0] 001
Local Hardware Interface Direct Address (RS[4:0)) 04h .

Write register CAW addresses the Cursor Color Palette RAM when the host system writes 24-bit cursor
or border color data through register CCD.

NOTE: The Cursor Color Palette RAM is a 4 x 24-bit color LUT. its four internal registers include:
Border (BDR}, Cursor Color 1 (CC1), Cursor Color 2 {CC2), and Cursor Color 3 (CC3).

CAW addresses each of the four registers of the Cursor Color Palette RAM three times (R, G, and B write
cycles), then automatically increments by one to specify the next register to be written.

7 6 5 4 3 2 1 0
[ RSVD ' WA J

Bit # Access Reset Description

7:2 R/W Ch RSVD Reserved (write as '0’).
1:0 RW 00 WA Write Address for Cursor Color Palette RAM. .

4.3.2 CCD: Cursor Color Data

ISA/MCA Primary I/O Address (BIR[5]=0) 0x27CD .
Secondary I/O Address (BIR[5])=1) 0x029D
BIR[2:0] 001

Local Hardware Interface Direct Address (RS[4:0)) 05h

Register CCD is an 8-bit-wide port from the host system to the Cursor Color Palette RAM. The host sys-
tem writes data to the Cursor Color Palette RAM through CCD using address register CAW, and reads
data from the Cursor Color Palette RAM through CCD using address register CAR.

CAW/CAR must address LCD three times (R, G, and B read/write cycles) for each of the four bytes of the
Cursor Color Palette RAM (internal registers BDR, CC1, CC2, and CC3). During the first I/O operation,

CAWI/CAR writes/reads the red component of the palette color; the second I/O operation writes/reads the
green component; and the third I/O operation writes/reads the blue. After each RGB cycle, CAW/CAR au-
tomatically increments by one to specify the next byte of the Cursor Color Palette RAM to be written/read.
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7 6 5 4 3 2 1 0

[ D

Bit # Access Reset Description

7 R/W 0] D Data for Cursor Color Palette RAM.

NOTE: For 18-bit color (specified by register ASC, bit D24}, bits 5:0 are
shifted to 7:2, and bits 1:0 are padded with ‘0’s.

4.3.3 ASC: Analog Setup Control

ISA/MCA Primary 1/O Address (BIR[5]=0) 0x27CA
Secondary /0 Address (BIR[5)=1) 0x029A
BIR[2:0] 001

Local Hardware Interface Direct Address (RS[4:0)) 06h

Register ASC sets up the DAC and analog output for the MediaDAC.

NOTE: Ali /O registers and the Cursor Color Data can be R/W accessed when the internal clock is off. The Cursor
Pattern RAM and Palette maintain their integrity. Reads from register CSC or any /O register do not affect
the state of the internal clock.

7 6 5 4 3 2 1

[+]
l RSVD COFF BPE BS GS RS D24 | DOFF J

Bit # Access Reset Description

7 RW 0 RSVD Reserved (write as ‘0’).
RW 0 COFF  Clock Off.
0 Normal clocking
1 Powers down the MediaDAC; forces all clocks high

when DOFF also = 1, internal clock forced high.

5 RW 0 BPE Blank Pedestal Enable.
4 RwW 0 BS Blue Sync.
3 RW 0 GS Green Sync.
2 RW 0 RS Red Sync.
1 RW 0 D24 Specifies DAC data as 18- or 24-bit.

0 18-bit DAC

1 24-bit DAC
0 R/W 0 DOFF DAC Off.

0 Normal operation

1 Disables DAC output

when COFF also = 1, internal clock forced high.
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4.3.4 CAR: Cursor Address Read ‘
ISA/MCA Primary /O Address (BIR[5]=0) 0x27CB
Secondary I/0O Address (BIR[5]=1) 0x029B
BIR[2:0] 00t
Local Hardware Interface Direct Address (RS[4:0]) 07h

Read register CAR addresses the Cursor Color Palette RAM when the host system reads 24-bit cursor
or border color data through register CCD.

NOTE: The Cursor Color Palette RAM is a 4 x 24-bit color LUT. Its four internal registers include:
Border (BDR}, Cursor Color 1 (CC1), Cursor Color 2 (CC2), and Cursor Color 3 (CC3).

CAR addresses each of the four registers of the Cursor Color Palette RAM three times (R, G, and B read

cycles), then automatically increments by one to specify the next register to be read. .
7 6 5 4 3 2 1 0

{ RSVD ‘ RA J

Bit # Access Reset Description

7:2 R/W Oh RSVD  Reserved (write as ‘0).
1:0 RW 00 RA Read Address for Cursor Color Palette RAM.

4.4 Graphic and Cursor Setup Registers

NOTE: Register BIR, bit BLK must be set to ‘010’ to access the Graphic and Cursor Setup registers.

4.4.1 GFC: Graphics Format Control .
ISA/MCA Primary I/0O Address {BIR{[5)=0) 0x27CC

Secondary VO Address (BIR[5]=1) 0x029C

BIR[2:0] 010
Local Hardware tnterface Direct Address (RS[4:0]) o8h .

Register GFC sets up the graphics interface timing and color format controls.

RSVD GPF TC CF MR TE PS
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. Bit# Access Reset Description

7 R/W 0 RSVD Reserved (write as '0’).

6:5 RW 00 GPF Graphics Port Format. Specifies data type for GSD[31:0)/VGA[7:0}, and
works with PORTSEL and bit MR to specify SCLK.
00 24-bit pixel 8:8:8 RGB data (PCLKN:LCLK = 1:1)
When PORTSEL = 1, SCLK = PCLKn
01 16-bit pixel data (mux ratios set by bit TE)
When PORTSEL = 1 and MR = 0, SCLK = PCLKn/2
When PORTSEL = 1 and MR = 1, SCLK = PCLKn
10 Four 8-bit pixels (PCLKn:LCLK = 4:1)
. When PORTSEL = 1, SCLK = PCLKn/4

1 Eight 4-bit pixels (PCLKn:.LCLK = B:1)
When PORTSEL = 1, SCLK = PCLKn/8
XX When PORTSEL = 0, SCLK = PCLKn

GPS CsCI6:5] Port Selected PORTSEL
0 00 VGA[7:0] (ignore GPS) 0
0 01 VGA[7:0] (based on GPS) 0
0 10 GSD[31:0] (ignore GPS) 1
0 1 VGA[7:0] (ignore GPS) 0
1 00 VGA[7:0] (ignore GPS) 0
1 01 GSDI[31:0] (based on GPS) 1
1 10 GSD[31:0] (ignore GPS) 1
1 11 VGA[7:0] (ignore GPS) 0
4 RwW 0 TC True Color Graphics Color Palette RAM bypass.
0 Pixel data is pseudocolor
When PORTSEL = 1, GSD[31:0] data addresses palette
1 Pixel data is true color
. When PORTSEL = 1, GSD[31:0] data bypasses palette
X When PORTSEL = 0, VGA[7:0] data addresses palette
3 RW 0 CF Color Format. Selects GSD[31:0] RGB color format.
0 5:5:5
. 1 5:6:5
2 RW 0 MR Multiplexing Rate. Controls 16-bit graphics port data multiplexing rate
0 PCLKn:LCLK ratio = 2:1 (two-pixel bus)
1 PCLKn:LCLK ratio = 1:1 (one-pixel bus)
1 RW 0 TE Tag Enable. Specifies pixel selector for 5:5:5 RGB graphics data.
0 Bit PS is pixel selector
1 5:5:5 RGB graphics data; GSD31 is video pixel selector
0 R/'W 0 PS Pixel Selector. Selects graphics pixel for 5:6:5 and 5:5:5 RGB 1:1 mux
data.
0 Graphics pixel 0 {graphics data on port GSD[15:0])
1 Graphics pixel 1 (graphics data on port GSD[31:16])
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4.4.2 CSC: Cursor Setup Control .
ISA/MCA Primary 1/0 Address (BIR[5]=0) 0x27CD
Secondary I/0 Address (BIR[5]=1) 0x023D
BiIR[2:0] 010
Local Hardware Interface Direct Address (RS[4:0]) 09h

Register CSC sets cursor modes and controls Graphics Color Paletie RAM indexing for 18-bit graphics data
modes and clock selections.

sD DPS cs DM PM CMS J

Bit # Access Reset Description

7 R/IW 0 SD SCLK Disable. Enabies or disables signal SCLK.
0 SCLK enabled
1 SCLK disabled

6:5 R'W 00 DPS Data Port Select.

00 GSD[31:0] disabled (VGA[7:0] always selected)

01 GSD[31:0] enabled (VGA[7:0] or Serial Graphics part)

10 GSD{[31:0] disabled (Serial Graphics port always selected)

11 GSDI31:0] disabled {Serial Graphics port is output, VGA input)

4 RW 0 CcS Clock Select. Selects pixel ciock PCLKO or PCLK1.
0 PCLKO
1 PCLK1
3 R'W 0 DM Display Mode. Specifies progressive-scan or interlaced display.
0 Progressive-scan
1 Interlaced scan
2 R/wW 0 PM Palette Mapping for 16-bit graphics data to 18-bit DAC.
0 Color components mapped to MSb's of Graphics Color Palette
1 Color components mapped to LSb's of Graphics Color Palette
NOTE: All unused bits are padded with ‘0’s. .
1:0 RIW 00 CMS Cursor Mode Select. Specifies cursor format.
00 Cursor disabled
01 Three-color cursor
10 Twao-color cursor with highlighting
11 Twa-coior cursor
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. 4.4.3 GSR: Graphics Status Register
ISA/MCA Primary I/O Address (BIR[5]=0) Ox27CA
Secondary /O Address (BIR[5]=1) 0x029A
BIR[2:0} 010
Local Hardware Interface Direct Address (RS[4:0)) 0AN
Register GSR is a read-only, modulo-3 counter that sets up and monitors the MediaDAC revisions and I/
O cycles.
7 6 5 4 3 2 1 0

. L REV [ S 10 cpP

Bit # Access Reset Description

7:4 R Oh REV MediaDAC revision level.
3 R 0 S Sense bit status.
0 All analog outputs are below the 335-mV level
1 One or more analog outputs have exceeded the 335-mV level
2 R 0 10 I/O read/write access status.
0 LAW, CAW, or VGW has been specified (I/O write)
1 LAR, CAR, or VGR has been specified (/0O read)
1:0 R 0o CcP Color Pointer. Specifies color component for host to access on next O
cycle to a palette.
00 Red
01 Green
10 Blue
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4.4.4 CPR: Cursor Pattern RAM Data .
ISA/MCA Primary /O Address (BIR[5]=0) x27CB
Secondary 1/Q Address (BIR[5]=1) 0x0298
BIR[2:0] 010
Local Hardware interface Direct Address (RS[4:0]) 0Bh

Register CPR is an 8-bit-wide port from the host system to the Cursor Pattern RAM.

NOTE: The Cursor Pattern RAM is a 256-byte memory array comprising two 32 x 32-bit (128-byte) planes. It can
be modified using data register CPR, and write and read registers LAW and LAR. Refer to the System Ref-
erence Manual for more detailed information.

The host system writes data to the Cursor Pattern RAM through CPR using address register LAW, and
reads data from the Cursor Pattern RAM through CPR using address register LAR. .

After each RGB cycle, LAW/LAR automatically increments by one to specify the next byte of the Cursor
Pattern RAM to be written/read.

0 ]

Bit# Access Reset Description

7:0 RIW oh D Data for Cursor Color Palette RAM.

4.5 Cursor Positioning Registers

NOTE: Register BIR, bit BLK must be set to ‘011’ to access the Cursor Positioning registers. ‘
4.5.1 CXb: Cursor X Position
CXL CXH
ISA/MCA Primary /0 Address (BIR[5]=0) x27CC ox27CD
Secondary IO Address (BIR[5])=1) 0x029C 0x029D .
BIR[2:0] 011 011
Local Hardware Interface Direct Address (RS[4:0)) 0Ch 0Dh

Registers CXb specify the X position of the bottom right corner of the cursor.

NOTE: During reset, when CXL and CXH are set to Oh, the cursor is positioned in the upper-left corner, off-screen.
When CXL = 20h and CXH = 0h, the left column of cursor pixels are positioned at the left column of display-
screen pixels.
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X
RSVD X
Bit # Access Reset Description
CXL: Cursor X Position, LSB
7:0 R/W 0 X Cursor X position, Low Byte.
CXH: Cursor X Position, MSB
‘ 7:4 R'W 0 RSVD Reserved (read as '0).
3.0 R/W 0 X Cursor X position, High Byte.
4.5.2 CYb: Cursor Y Position
CcyL CYH
ISA/MCA Primary /O Address (BIR[5]=0) 0x27CA 0x27CB
Secondary /O Address (BIR[5])=1) 0x029A 0x029B
BIR[2:0] 011 011

Local Hardware Interface Direct Address (RS[4:0}) OEh OFh
Registers CYb specify the Y position of the bottom-right corner of the cursor relative to the top of the dis-
play screen.
NOTE: During reset, when CYL and CYH are set to Oh, the cursor is positioned in the upper-left corner, off-screen.

When CYL = 20h and CYH = 0h, the top row of cursor pixels is positioned at the top row of display screen

‘ pixels.
7 6 5 4 3 2 1 ]

. RSVD Y

Bit # Access Reset Description

CYL: Cursor Y Position, LSB

7:0 R/W 0 Y Cursor Y position, Low Byte.
CYH: Cursor Y Position, MSB

7:4 R'W 0 RSVD  Reserved (read as ‘0’).

3.0 R/wW 0 Y Cursor Y position, High Byte.
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4.6 Video, Graphics, and Sync Control Registers
NOTE: Register BIR, bit BLK must be set o 100’ to access the Video, Graphics, and Sync Control registers.
4.6.1 VFC: Video Format Control

ISA/MCA Primary 1/0O Address (BIR[5]=0} 0x27CC
Secondary /0 Address (BIR[5]=1) 0x029C
BIR[2:0] 100

Local Hardware interface Direct Address (RS[4.0]) 10h

Register VFC sets up the video port interface timing and color format controls.

7 6 5 4 3 2 1 0

EC cs cM GBYP CSF 4J

Bit# Access Reset Description

7 R/W 0 EC Extended Color mode for VGA data.
0 Normal mode
1 Extended color mode Bits 7:5 define EC modes
f :
6 RIW 0 CS Clock Select for graphics data. as follows
0 LCLK
1 PCLKn (specified by register ECMODE1 E10 Cbs C(:A
CSC, bit CS) ECMODEZ 1 1 1
5 RW 0 CM Clock Made.
0 Clock Mode 1
1 Clock Mode 2 {(2x PCLKn)
4 R/W 0 GBYP Gamma Correction Bypass.
0 Gamma enabled
1 Gamma disabled
3:0 RIW oh CSF Color Space Format. Specifies color space format of VSD[31 :0].

0000 YUV 4:2:2, non-tagged

0001  Y(U:T)(V:T) 4:(2):(2); LSb of U and V are tag data
1000 RGB5:6:5

1010 RGB 5:5:6

1011 TRGB 1:5:5:5 (MSb = tag data)

1110 RGB 8:8:8, non-tagged

1111 TRGB 1:8:8:8 (bit 31= tag bit)

XXXX  All other bit configurations are reserved
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. 4.6.2 GOC: Graphics Overlay Opcode

ISA/IMCA Primary I/O Address (BIR[5])=0) 0x27CD
Secondary I/O Address (BIR[5])=1) 0x029D
BIR[2:0] 100

Local Hardware Interface Direct Address (RS[4:0]) 11h

GOC is an 8-bit value that inputs to an 8:1 multiplexer. Three select signals determine which of the eight
bits become the transparency control for each pixel time:

«  SWKEY = 1 when MediaDAC signals ZC[3:0] = 1100b;
+ TAG = 1 when input data is tagged (tagged formats only);
. = COLOR = 1 when data color matches contents of GCKc.

7 6 5 4 3 2 1 0
l 7 6 T5 | T4 ] T3 | T2 T1 ] To J

Bit # Access Reset Description

7 R/W oh T7 111*

6 R/W oh T8 110*

5 RW oh T5 101* (For all bits 7:0) Transparency controls.
1 video pixel enabled; graphics transparent

4 RW Oh T4 100 0 graphics pixel opaque; video pixel not visible

8 Rw on T3 o1 *Bit outputs from the multiplexer and becomes the

2 RwW oh T2 010* transparency control for the current pixel time when
SWKEY:TAG:COLOR = this value.

1 R/W Oh T1 001*

0 RW Oh TO 000"

L ...~ "~ "~ |
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4.6.3 SAR: Sync Alignment Register
ISA/MCA Primary /O Address (BIR[5]=0) 0x27CA
Secondary /0 Address (BIR[5]=1) 0x029A
BIR[2:0] 100
Local Hardware interface Direct Address (RS[4:0]) 12h

Register SAR programs outgoing sync signals to match the monitor, both in polarity and PCLKn delay,
relative to the DAC outputs and internal pixel pipeline. SAR also sets the output sync signals VSQUT and
HSOUT to align with the DAC RGB outputs in PCLKn time units.

7 <] 5 4 3 2 1 0

RSVD Vi DIR DLY ! '

Bit # Access Reset Description

75 RW Oh RSVD Reserved (read as ‘0’).

4 R/IW 0 VL Harizontal and vertical sync output polarity in LCD mode.
0 HSOUT (GSD24), VSOUT (GSD25) = active low ()
1 HSOUT, VSOUT = active high

3 RW 0 DIR Delay direction of HSOUT, VSOUT relative to R, G, B.
0 Sync signals behind DAC outputs
1 Sync signals ahead of DAC outputs

2:0 RW 000 DLY PCLKn delay.
000 No delay

111 7 PCLKn difference

4.6.4 TEST: Test Register

1ISA/MCA Primary I/O Address (BIR[5]=0) 0x27CB
Secondary /O Address (BIR[5]=1) 0x029B
BIR[2:0] 100
Local Hardware Interface Direct Address (RS[4:0]) 13h
7 ) 5 4 3 2 1 ]
l GT cCcT 1 RSVD PO so* wo RSVD BCE J
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‘ Bit # Access Reset Description

7 RwW 0 GT Graphics Test. Graphics data (GSD[31:0] or VGA[7:0]) is output to
VSD[31:0).
6 RW 0 CCT Cursor Counter Test. Also bypasses cursor memory.
5 RW 0 RSVD Reserved (write as '0").
4 R/W 0 PO PCLKn off.
3 R/W 0 so* Sense off.
2 RwW 0 WO COMP off.
. 1 R/W 0 RSVD Reserved {(write as ‘0’).
0 RW 0 BCE Border Counter Enable. Generates border internally to MediaDAC.

4.7 Video Gamma Correction Palette RAM Registers

The Video Gamma Correction Palette RAM is a 256 x 24-bit color LUT that maps non-finear video pixel
data to linear color data. It can be modified using data register VGD and write and read registers VGW
and VGR, as explained in the following sections. (See the System Reference Manualfor a more detailed
explanation.)

NOTE: Register BIR, bit BLK must be set to 101" to access the Video Gamma Correction Palette registers.
4.7.1 VGW: Video Gamma Address Write
ISA/MCA Primary 1/0O Address (BIR[5]=0) 0x27CC

Secondary /O Address (BIR[5]=1) 0x029C

. BIR[2:0] 101
Local Hardware Interface Direct Address (RS[4:0]) 14h

Write register VGW addresses the Video Gamma Correction Palette RAM when the host system writes
24-bit color data through register VGD.

. VGW addresses each of the 256 bytes of the Video Gamma Correction Palette RAM three times (R, G,
and B write cycles), then automatically increments by one to specify the next byte of RAM to be written.

7 6 5 4 3 2 1 0

l wa J

Bit # Access Reset Description

7:0 R/W Oh WA Write Address for Video Gamma Correction Palette RAM.

September 1993 37

PRELIMINARY DATA BOOK




CIRRUS LOGIC INC/ PIXEL LSE D E4 90033k4 00TO02Lb T73 BEPIXL

Pixel CL-PX2080
Xe i ™
Semiconductor MediaDAC
A Cirrus Logic Company e e
4.7.2 VGD: Video Gamma Data .
ISA/MCA Primary /O Address (BIR[5]=0) 0x27CD
Secondary VO Address (BIR[5]=1) 0x029D
BIR[2:0] 101
Local Hardware interface Direct Address (RS[4:0)) 15h

Register VGD is an 8-bit-wide port from the host system to the Video Gamma Correction Palette RAM.

The host system writes data to the Video Gamma Correction Palette RAM through VGD using address

register VGW, and reads data from the Video Gamma Correction Palette RAM through VGD using

address register VGR.

VGW/VGR must address VGD three times (R, G, and B read/write cycles) for each of the 256 bytes of

the Video Gamma Correction Palette RAM. During the first YO operation, VGW/VGR writes/reads the red
component of the palette color; the second /O operation writes/reads the green component; and the third ‘
I/O operation writes/reads the biue.

After each RGB cycle, VGW/VGR automatically increments by one to spacify the next byte of the Video

Gamma Correction Palette RAM to be written/read.

7 ] 5 4 3 2 1 0

Bit # Access Reset Description

7:0 R/W 0 D Video Gamma Correction Palette RAM Data.
NOTE: For 18-bit color (specified by register ASC, bit D24), bits 1:0 are
padded with ‘0’s before loading into the Video
Gamma Correction Palette RAM.

4.7.3 RSV2: Reserved 2

ISA/MCA Primary 1/O Address (BIR[5]=0) 0x27CA

Secondary /O Address (BIR[5]=1) 0x029A

BIR[2:0] 101 ‘
Local Hardware Interface Direct Address (RS[4:0)) 16h

Register RSV2 is reserved.
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ISA/MCA Primary /O Address (BIR[5])=0) 0x27CB
Secandary /O Address (BIR[5)=1) 0x029B
BIR[2:0} 101

Local Hardware Interface Direct Address (RS[4:0]) 17h

Read register VGR addresses the Video Gamma Correction Palette RAM when the host system reads
24-bit color data through register VGD.

VGR addresses each of the 256 bytes of the Video Gamma Correction Palette RAM three times R, G,
and B write cycles), then automatically increments by one to specify the next byte of RAM to be read.

. 7 6 5 4 3 2 1 o

RA

Bit # Access Reset Description

7:0 R/W Oh RA Read Address for Video Gamma Correction Palette RAM.
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4.8 Graphics Chroma Key Registers ’

NOTE: Register BIR, bit BLK must be set to ‘110’ to access the Graphics Chroma Key registers, and must be set
to ‘111’ to access the Graphics Chroma Key Mask registers.

4.8.1 GCKc: Graphics Chroma Key
GCKR GCKG GCKB

ISA/MCA Primary I/O Address (BIR[5}=0) 0x27CC mx27CD 0x27CA
Secondary /O Address (BIR[5]=1) 0x028C 0x029D 0x029A
BIR[2:0] 110 110 110
Local Hardware Interface Direct Address (RS[4:0]) 18h 18h 1Ah
Registers GCKR, GCKG, and GCKB control the Graphics Chroma Key function. .
»  When graphics data inputs on VGA[7:0], the data in registers GCKcis compared against four adjacent

graphics pixels. GCKR is compared to the least-significant pixel.
«  When graphics data inputs on GSD[31:0], the data in registers GCKc is used as specified by the

PCLKn:SCLK ratio.
7 6 5 4 3 2 1 ]
CKR
CKG
CKB
Bit # Access Reset Description
GCKR: GCK Red
7:0 R/W 0 CKR Chroma Key Red Data. ‘
GCKG: GCK Green
7:0 R/W 0 CKG Chroma Key Green Data. .
GCKB: GCK Blue
7:0 R/W 0 CKB Chroma Key Blue Data.
4.8.2 RSV3:Reserved 3
ISA/MCA Primary 1/0 Address (BIR[5]=0) 0x27CB
Secondary /O Address (BIR[5]=1) 0x029B
BIR[2:0] 110
Local Hardware interface Direct Address (RS[4:0]) 1Bh

Register RSV3 is reserved.
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. 4.8.3 GKMc: Graphics Chroma Key Mask

GKMR GKMG GKMB

ISA/MCA Primary /O Address (BIR{5]=0) x27CC 0x27CD 0x27CA
Secondary /0 Address (BIR[5]=1) 0x029C 0x028D 0x029A
BIR[2:0] 111 111 111

Local Hardware Interface Direct Address (RS[4:0]) 1Ch 1Dh 1Eh

Registers GKMR, GKMG, and GKMB control the Graphics Chroma Key Mask function.

*  When graphics data inputs on VGA[7:0], the data in registers GKMc is ANDed with four adjacent
graphics pixels. GKMR is compared to the least-significant pixel.
*+ When graphics data inputs on GSD[31:0], the data in registers GKMc is used as specified by the
. PCLKn:SCLK ratio.

7 6 5 4 3 2 1 0

MR

MG

MB

Bit # Access Reset Description

GKMR: GCK Mask Red
7:0 RW 1 MR Graphics Key Mask Red Data.

GKMG: GCK Mask Green
. 7:0 RW 1 MG Graphics Key Mask Green Data.

GKMB: GCK Mask Blue
7:0 R/W 1 MB Graphics Key Mask Blue Data.

4.84 RSV4: Reserved 4

ISA/MCA Primary /O Address (BIR[5]=0) 0x27CB
Secondary VO Address (BIR[5])=1) 0x029B
BIR[2:0] 111

Local Hardware Interface Direct Address (RS[4:0]) 1Fh

Register RSV4 is reserved.
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5. ELECTRICAL SPECIFICATIONS .

5.1 Absolute Maximum Ratings

This section lists the absolute maximum ratings of the MediaDAC. Stresses above those listed can cause
permanent damage to the device. This is a stress rating only, and functional operation of the device at
these or any conditions above those indicated in the operational sections of this specification is not im-
plied. Exposure to absolute maximum rating conditions for extended periods can affect device reliability.

Ambient temperature under bias e et eas s ene s ssnsssaess s senseens e 00 10+ 70° ©
vr..-65° 10 +150° C

ceeerensesnr. GND -0.5 10 Vo + 0.5V

" @

Lead toMPErature (10 SBOOMUS) «..curveeveutirieerires s isesess s srsssar et srmne s oo es s sr s bear £ s e s s eSS 300° C

SHOrAGE LEMPEIAIUIE . .. ccon e eecceaerer sttt st srtsr et ar s e s e i b bt s s s s s e
Voltage on any pin with respect to ground......

POWES SUDPIY VOIBGE - reee et eee e tavmn e e sas et et s a2 4800 s E 4R LS BEHeR 1 bE et 0n

5.2 DC Specifications (Digital)

Symbol Parameter MIN MAX Conditions

Vop Power Supply Voltage 475V 5.25V  Normal Operation

ViL Input Low Voltage oV 08V

ViH Input High Voitage 20V  Vpp+08V

Vou Output Low Voltage 04V o =4MmA

Vou Output High Voltage 24V lon = 400 pA

ViLe Input Low Voltage CMOS 08V

ViHe Input High Voltage CMOS 3.0V .
VoLe Output Low Voltage CMOS 04V g c=32mMA

Vore Output High Voltage CMOS 35V loHe = -200 pA

Ibp Digital Supply Current N/A (mA)  Vpp Nominal .
IppT Total Supply Current N/A (mA) Note 1

Iy Input Leakage -10 pA 10uA O0<ViN<Vpp

Cin Input Capacitance 10 pF

Cour Output Capacitance 10 pF

NOTE: 1) lppris the sum of Igp + DACI,, + CLKIp; it must be < 200 mA (package constraint).
2) DACVSS must not exceed Vppo.
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. 5.3 DC Specifications (RAMDAC)

(Vpp =5V £ 5%, Ta = 0° to 70° C, unless otherwise specified)

Symbol Parameter MIN MAX Conditions
DACVDD Power Supply Voltage 475V 525V Normal Operation
DAClpp DAC Supply Current 85 mA Note 4

NOTE: 1) Iger outside the specified limits may cause the analog outputs to become invalid.
2) The dotclock must be stable for a period of 100 ps after power-up before proper DAC operation is
guaranteed.
. 3) See the IREF description in the System Reference Manual.
4) DACIpp is specified with the three analog outputs (R,G,B) each loaded with 37.5 ohms.

5.4 DAC Characteristics

(Vop = 5V £ 5%, Ty = 0° to 70° C, unless otherwise specified)

Symbol Parameter MIN MAX Conditions

R Resolution 8 bits

lomax Output Current -27 mA Vo<1V

Co Output Capacitance 12 pF

o Analog Output Delay TBD Notes 1, 2, 3

tr Analog Output Rise/Fall time 8D Notes 2, 3, 4

ts Analog Output Settiing time TBD Notes 2, 3,5
. tsk Analog Output Skew TBD Notes 2, 3,6

FT Clock and Data Feedthrough TBD Notes 2, 3, 6

DT DAC-t0-DAC Variability + 3% Notes 6, 7
‘ Gl Glitch Impulse TBD Notes 2, 3, 6

DNL Differential Nonlinearity Y2 1sb

NOTE: 1) tpis measured from the 50% point of VDCLK to 50% point of full-scale transition.
2) Loadis 37.5 ohms and 30 pF per analog output.
3) IREF =-8.8 mA.
4) tgis measured from 10% ta 90% full scale.
5) tsis measured from 50% point of full-scale transition to output remaining within 2% of final value.
6) Outputs loaded identically.
7) About the midpoint of the distribution of the three DACs measured at full-scale deflection.
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5.5 Analog Video Output Signals .
Table 5-1. Analog Output Operating Conditions
Symbol Parameter A B C D E
Load Conditions
RS343 IBM PS/2™ 6-bit/DAC mode
Wiey White Level 26.7 mA* 25.3 mA* 17.6 mA* 14.0 mA* 14.0 mA*
1.0V 095V 066V .70V 0.70 V
BKgy Black Level 9.04 mA*  7.50 mA* 0 mA* 0 mA* 0 mA* ‘
095V 028V oV ov oV
Bligy Blank Level 759 mA*  7.59 mA* — — -
028V 028V
Sy Sync Level 0 mA* 0 mA* — - —
ov oV
It Reference Current T8D TBD 8D TBD TBD
Rse{r Reference Current Resistor Value 720Q 720Q 1.5kQ 1.87 kQ 1.82 kQ
Lped Luminance Pedestal 92.5 IRE 100 IRE 100 IRE 100 IRE 100 IRE
BLped Blank Pedestal 7.5 IRE — —_ - -
Sped Sync Pedestal 40 IRE 40 IRE — — —_
LSB Size 69 puA* 69 pA* 69 pA* 55 pA* 222 pA*
T Recommended values. .
* Per test conditions as defined in Figure TBD with respect to reference current.
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Wiev

‘ ‘\\'3
LPOd Lp,d
A\ B , '\1 - B Bl
[ s 1 .
Bloea ¥y I Blig, ped .
A
Sped ¥ LI s'?!. B) Composite Video Signal with 0 IRE Setup
A) Composite Video Signal
Wy, Wiey
] A
Lped Loed
r™ BKiey M By
€) Blanked Video Signal with 0 IRE Setup D) Blanked Video Signal with 0 IRE Setup

and IBM PS/2 Laveis

(Vpp =5V £5%, T4 =0°to 70° C,
unless othetwise specified) Loed

° g

E) Blanked Video Signal with 0 IRE Setup and IBM PS/2 Levels (6-bit-DAC mode)

. Figure 5-1. MediaDAC Analog Video Output Signais
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5.6 AC Characteristics/Timing Information '

This section includes system timing requirements for the MediaDAC. Timings are provided in nanosec-
onds (ns), at TTL input levels, with the ambient temperature varying from 0° to 70° C, and Vpp varying
from 4.75 to 5.25 VDC.
NOTE: 1) All timings assume a load of 50 pF.

2) TTL signals are measured at TTL threshoid; CMOS signals are measured at CMOS threshold.

5.6.1 Index of Timing Information

Item Page Number
ISA Bus Timing 47
Figure 52, ISA BUS TIMING crvcvvevrnsrecnsnsssssss e rsssnssssssonsns s &7 .
MCA Bus Timing... evensessnsnsrsteasesensrsasnsnsasy 48
Figure 5-3. CMD* Timing (MCA Bus) e ee st es s s srmstarastssinsenrssssnreeansnsnsee e A8
ISA Bus Timing..........eeeee.- w“ O - ¥ 4
Figure 5-4. 1/O Timing (Local Hardware Interface BUS) cuvvrerreeeecessrsessarermnnensseeenereo s 49
CIOCKS 8S INPULS ca.cerevveeneerassssnsssssnsasensossseasussmssonsesss ereunereonessatossnsn i nar sre seass e seRRERe 50
Figure 5-5. PCLKnN, LCLK, and SCLK as inputs (LCLK = 1:1 Mux Rate) RPN .14
Sync, RGB, and GSD[23:0] Output Timing from PCLKn 51
Figure 5-6. Sync, RGB, and GSD[23:0] Output Timing from PCLKN wrernrseermresnienn 1
Graphics Port Input Timing .52
Figure 5-7. Graphics Port Input Timing et ee et et e et s ere e sae st st s erasass s e nenr e D
VGA Port Interface Timing, EC Mode 1 .. w VST X |
Figure 5-8. VGA Port Interface Timing, EC Mode 1 (16-Bit) s st ratanarser e et e e e O .

—
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. 5.6.2 ISA Bus Timing
Table 5-2. ISA Bus Timing

Pixel
Semiconductor
A Cinrus Logic Company

Ref. Parameter MIN MAX
t4 Setup Valid address to IOR*/IOW* active 25ns
to Delay IOR*/IOW" active to DEN* active, DDIR change 20 ns
t3 Delay IOR* active to data output low Z 5ns 25ns
" Delay IOR* active to data out valid 40 ns
t5 Pulse width IOR*/IOW* 50 ns

‘ ts Delay IOR*/IOW" inactive to DEN* inactive, DDIR changing 20 ns
t7 IOR*" inactive to Three-State delay 15 ns
tg Hold Address from IOR*/IOW* active 0ns
tg Setup Data valid to IOW* inactive 20 ns
110 Hold IOW* inactive to data invalid Ons
ty4 Delay IOW* inactive to next IOW* or IOR" active 50 ns
ti2 Setup AEN rising edge to IOW* or IOR* active 10 ns
t13 Delay IOW* or IOR* inactive to AEN falling edge 10ns

NOTE: The low-byte address-buifer enable must be qualified by IOR* to avoid data contention. Also, AEN must be
low during cycle.

b

i PLLNG

AEN \5 /j
® e
IOW/IOR" N\ 4 ¢

NOWS" \ /
. Write cycle

A
]\

DDIR X /
L A Read cycle
1
DEN" . ;) /
ety 41»4\ '« Hi Z, data invalid

jLowZ
AD[7:0] (read) X ADDR 0 DATA X
o, tspe g‘ Yo

i

ADI7 0] (wit) X aor X o X

Figure 5-2, ISA Bus Timing
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5.6.3 MCA Bus Timing ‘
Table 5-3. CMD* Timing
Ref. Parameter MIN MAX
tq Setup address valid to CMD* active 25 ns
ta Delay CMD* active to DEN* active 20 ns
taa Hold address valid from CMD" active 0ns
t3h Delay CMD* active to data output low Z 5ns 25 ns
ts Delay CMD* active to read data valid 40 ns
is5 Pulse width CMD* 50 ns .
tg Delay CMD* inactive to data invalid, high Z 15ns
t7 Setup write data valid to CMD* inactive 20 ns
1g Hold write data valid to CMD* inactive ons
to Delay CMD* inactive to next CMD* active 50 ns
t10 Setup status valid to CMD" active 25ns
t14 Hold CMD* active to status invalid 5ns
ti2 Delay CMD* inactive to DEN* inactive, DDIR change 20 ns
NOTE: See Write Cycle and Read Cycle diagrams for data iming with respect to CMD".
mio®, S0%, §1°, X VALID )(
< I
cMD* \ 3/ W \_
e @
DDIR R N /
W
DEN* \\_—__ 'f
<—t‘—>i <ts>~ Hi Z, data invalid
AD([7:0] (read) X ADDR ’ i DATA f
‘ t ’%‘ e n
e et LowZ :
AD[7:0] (write) J ADDR )( DATLF
Figure 5-3. CMD* Timing (MCA Bus)
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Table 5-4. Local Hardware Interface — I/O Timing

Ref. Parameter MIN MAX
t4 Setup Valid address to IOR*/IOW* active 25ns
to Delay IOR*/IOW" active to DEN* active, DDIR change 20 ns
ta Delay IOR* active to data out low Z §ns 25ns
ty Delay IOR* active to data out valid 40 ns
is Pulse width IOR*/IOW* 50 ns

‘ tg Delay IOR*/IOW* inactive to DEN* inactive, DDIR changing 20ns
t7 Delay IOR* inactive to data Hi Z 15 ns
tg Hold from IOR*/IOW* active to Address invalid Ons
tg Setup data valid to IOW* inactive 20 ns
t1o0 Hold IOW" inactive to data invalid 0ns
t11 Delay 10W* inactive to next IOW* or IOR* active 50 ns
t1s Setup CS* falling edge to IOW* or IOR* active 10 ns
ti3 Delay IOW* or IOR* inactive to CS* inactive 10ns

b2 b3

bty et
cs 7
. IOWH/IOR" N

DDIR X

A
.
|\

1>
6 i
‘ DEN" \ /
L PR S ;
RS[4:0] address j/( \DDA X X
ty L, L. -
- P> LowZ -t Hi Z, data invalid
o
D{70] (read) )( ADDR U DATA X
NS ;
H
ta, tgpei §_< Atﬁ: - tio ;'
D[7:0] (write) j( ADDR 1 DATA X

Figure 5-4. I/0 Timing (Local Hardware Interface Bus)
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5.6.5 Clocks as Inputs ‘
85 MHz
Ref. Parameter MIN MAX
t4 Rise Time PCLKn ans
LCLK 3ns
SCLK 3ns
to Fall Time PCLKn 3ns
LCLK 3ns
SCLK 3ns
i3 High Period PCLKn 4ns .
LCLK 4ns
SCLK i0ns
tq Low Period®  PCLKn 4ns
LCLK 4ns
SCIK 10 ns
is Cycle Time PCLKn 11:5ns
LCLK 11:5ns
SCLK 25ns
NOTE: LCLK and SCLK cycle and pulse width times are muitiplied by 2, 4, and 8in 2:1, 4:1, and 8:1 multiplexing
modes, respectively.
> i
/D ®
PCLKn, , ifi i
CLKn, LCLK, SCLK / Sow N\ \_
< ts

Figure 5-5. PCLKn, LCLK, and SCLK as Inputs (LCLK = 1:1 Mux Rate)
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Ref. Parameter MIN MAX

t4 Delay PCLKn rise to R,G,B output 30ns

1) R, G, B output rise/fall 3ns

t3 R, G, B output full-scale settling time 15 ns

ta Delay PCLKn rise to VSOUT, HSOUT output 2ns 10 ns

i5 Delay PCLKn rise to GSD[23:0] output 2ns 10 ns
. Delay R, G, B output to SENSE* output 1us

NOTE: 1) Output delay is measured from the 50% point of the rising edge of PCLKn to the 50% point of full-scale
transition.
2) Settling time is measured from the 50% point of full-scale transition to the output remaining within +/-
1LSB.
3) Output rise/fall time is measured between the 10% and 90% points of full-scale transition.
4) In1:1 multiplexing mode, RGB data is clocked out directly from LCLK, and synchronizing with SCLK
and PCLKn is unnecessary and bypassed. All timing PCLKn references in the table above apply to LCLK
when in 1:1 multiplexing mode.

A

. VSOUT, HSOUT X

GSD[23:0] L X

Figure 5-6. Sync, RGB, and GSD[23:0] Output Timing from PCLKn

A
\
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5.6.7 Graphics Port Input Timing .
Ref. Parameter MIN MAX
t4 Hold SCLK rise to LCLK rise synchronizer ons
ts Delay PCLKn rise to SCLK output
1:1 mode 10 ns
2:1, 4:1, 8:1 mode 15 ns
ta Setup Graphics data, control to LCLK rise 1ns
tq Hold Graphics data, control to LCLK rise 5ns

GSD[31:0], VGA[7:0], VSIN, HSIN, ’
CBLANK®, O/E", GPS, BORDER® X, X f

Figure 5-7. Graphics Port Input Timing
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’ 5.6.8 VGA Port Interface Timing, EC Mode 1
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Ref. Parameter MIN MAX
ty Setup MSB data valid to falling edge PCLKn 1 ns
ts Hold LCLK falling edge to MSB data 5ns
t3 Setup LSB data and graphics controis valid to rising edge PCLKn 1ns
19} Hold LCLK rising edge to LSB data, graphics controls invalid 5ns
t5 Pulse Width  LCLK low 12ns
‘ t Pulse Width  LCLK high 12ns
t7 Period LCLK 30ns
1 Delay LCLK rising edge to RGB output 30ns
to Delay valid data to full-scale RGB output 15 ns
tio Delay RGB out to SENSE" valid Ous 1us
t14 Delay Pipeline 32
PCLKn
cycles
VFC:EC, CM - ki » e
s o

e/ \: /. telp/ »\_/_\_/_

B,HXEBH X MSBD(LSBMOQE:X
® s
R.G.B gs_/ /}9’

S
&
£

b

veAl7ol s, , X ms

>< <
>< <

/L
SENSE" \\ X
7/ )

Figure 5-8. VGA Port Interface Timing, EC Mode 1 (16-Bit)
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6. PACKAGE DIMENSIONS — 160-Lead PQFP ()
30.80 (1.213)
32.40 (1.276) >
27.90 (1.098)
28.10 (1.106) -
020 0.008
[ 0.40 fo 01 s;

ﬁﬁﬁﬂﬁﬂﬂﬂﬂﬁﬂﬂﬁﬂﬂﬁﬁﬁﬂﬂﬂﬂﬂﬁﬂﬁﬁﬂﬂﬂﬁﬂﬂﬂﬂﬁﬁﬂﬁ&

% 27.90 (1.098)
TT1 | 28.10(1.106)
At CL-PX2080 =
160-Pin PQFP =
I =8
T = ®
. ‘ Pin 1 Indicator :I;=l;l_"—
Y
.v__muuﬂuauuuuuuuuuuuuﬂauuﬁuﬂuuuuuuauuaauuﬁug ®
|‘ 25.35 (0.998) REF |

NOTE: Dimensions are in millimeters (inches).
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7. ORDERING INFORMATION

When ordering the CL-PX2080 MediaDAC™, use the following format:

CL - PX2080 - 85 QC-A

Cirrus Logic, Inc. _J -I-_ Revisiont
. Product Line: Temperature Range
Pixet Semiconductor ‘ C = Commercial
P
. art Number — Package Typ
Performance Grade Q = Plastic Quad Flat Pack (PQFP)

1 Contact Cirrus Logic, Inc., for up-to-date information on revisions.

“
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Symbols

+5 VDC for DAC 11,17
+5 VDC for Digital Logic and Interface Buffers 11,17

INDEX

Numerics

16-bit graphics port data, controlling mux rate 29
18-bit color 27
GSD 3,18

A

A[15:8] 2, 10,13, 18

Abbreviations 7

Absolute Maximum Ratings 42

AC Characteristics 46

access modes for control registers 22
Acronyms 7

Active Display Border 11

AD[7:0] 2, 10, 13, 18,47, 48
Address and Data Bus — Low Byte 10, 12, 13
Address Bus — High Byte 10, 12, 13
Address Enable 10, 12

addressing, specifying direct or indirect 22
AEN 2,10, 12, 18, 47

ALT 2,10,12,13,18

Analog Blue 11, 17

Analog Green 11,17

analog output, setting up 27

Analog Red 11, 17

Analog Setup Control 20, 27

Analog Setup Registers 20, 26, 35
Analog Video Output Signals 44, 45
ASC 19,20,27

B 4,11,17,19,51,53
BCE 37

BDR 3,19, 26, 28

BIR 18, 20,22

BIR alternate address 10, 12, 13
Blank Pedestal Enable 27
Blanked area 16

BLK 22, 23,26, 28, 32, 37
Block Index Register 20, 22
Block Select 22

Blue Sync 27

Border 26, 28

Border Counter Enable 37
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BORDER* 3, 11, 15, 16, 18, 52, 53
BPE 27

BS 27

BS[1:0] 2, 10, 12, 13, 14, 18

bus cycle, current 13

Bus Select 10, 12,13, 14

C

CAR 19, 20, 26, 28

CAW 19,20, 26

CBLANK* 3, 11, 15, 16, 18, 52, 53
cc1 3,19, 26,28

cC2 3,19, 26,28

ccs 3,19, 26, 28

CCD 19, 20, 26,28

CCT 37

CDRESET 2, 10, 13, 18

CF 18,29

Chip Select 10, 14
Chrominance Interpolator 2, 18
Clock Mode 34

Clock Off 27

Clock Select 30

Clock Select for graphics data 34
Clock Sync 2, 3, 18

Clocks as Inputs 50

clocks, forcing high 27
clocks, selecting 30
CL-PX2070 14

CL-PX2070 DVP 18

CM 34

CMD* 2, 10, 13, 18, 48
CMD* Timing 48

CMD* Timing (MCA Bus) 49
CMS 19, 30

COFF 27

COLOR 3,19,35

Color Format 29

color format controls, setting up 28
Color Pointer 31

Color Space Format 34

Color Space Matrix 2, 18
Command 10, 13

COMP 4,11,17,19

COMP off 37

Comparator 4, 19
Compensation 11

Composite Blank Input 11, 16
Control registers 20
Conventions 7
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CcP 19,31

CPR 19, 20, 23, 25, 32

CS 18,30,34

Cs* 2,10, 14, 18, 49

CsC 15,18, 19, 20,27, 30

CSF 18, 34

Current Reference 11, 16

Cursor Address Read 20, 28

Cursor Address Write 20, 26

Cursor Color Data 20

Cursor Color Palette RAM 3, 19, 26, 28
Cursor Color Pallette RAM Registers 20, 26, 35
Cursor Color Registers 1, 2, and 3 26, 28
Cursor Color Selection 20

cursor controller 16

Cursor Counter Test 37

cursor format, specifying 30

Cursor Mode Select 30

cursor modes, setting 30

Cursor Pattern RAM 3, 19, 23, 25, 32
Cursor Pattern RAM Data 32

Cursor Pattern RAM, addressing 23, 25
Cursor Pattern Selection 23

cursor position counters 16

Cursor Positioning Registers 21, 32
Cursor Setup Control 20, 30

Cursor X Position 32

Cursor X Position, LSB 21, 33

Cursor X Position, MSB 21, 33
Cursor Y Position 33

Cursor Y Position, LSB 21, 33

Cursor Y Position, MSB 21, 33
Cursor/Border Control Unit (CBCU) 3, 4, 19
Cursor/Overlay Control Functions 3
CXb 19,21, 32

CXH 21, 33

CXL 21,33

CYb 19,21

CYH 21,33

CyL 33

D

D 24,27,32

D[7:0] 2, 10, 14, 18, 49

D24 19,27

DAC 4,19

DAC and analog output, setting up 27
DAC Characteristics 43

DAC data, specifying as 18- or 24-bit 27
DAC Off 27

DAC output, disabling 27

DAC outputs 16, 17
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DAC reference current 16

DAC reference voltage 17

DACVDD 11, 17

DACVSS 11,17

Data Buffer Direction 10, 12, 13

Data Buffer Enable 10, 12, 13

Data Bus 10, 14

Data for Cursor Color Palette RAM 27, 32

Data for Graphics Color Palette RAM 24

Data for Graphics Color Palette RAM Pixel Mask 25

Data Sync 3, 18

DC Specifications 42

DDIR 2,10, 12, 13, 18, 47, 48, 49

Delay direction of HSOUT and VSOUT relative to RGB
36

DEN* 2,10, 12, 13, 18, 47, 48, 49

Detailed Signal Descriptions 12

DIR 19, 36

display border 16

Display Mode 30

Display Output Data 16

DLY 18,36

DM 19,30

DOD[31:0] 4, 11, 15, 16, 19

DOFF 19,27

E

EC 18,34

EC modes 34

Electrical Specifications 42

Extended Color mode for VGA data 34

F

FIFO Full 11, 14

FIFOFULL® 2,11, 14, 18

Format Aligner 2, 18

Functional Block Diagram, detailed 18

G

G 4,11,17,19,51, 53
Gamma Correction Bypass 34
Gamma Corrector 2, 19
GBYP 19, 34

GCK Blue 21

GCK Green 21

GCK Mask Blue 21
GCK Mask Green 21
GCK Mask Red 21
GCK Red 21

GCKB 21

Pixel
Semiconductor
A Cirrus Logic Company

57

PRELIMINARY DATA BOOK




CIRRUS LOGIC INC/ PIXEL LSE D

N

A,

GCKe 19, 21

GCKG 21

GCKR 21

GFC 18,19, 20, 28

GKMB 21,41

GKMc 19,21,41

GKMG 21,41

GKMR 21,41

GOC 19,21,35

GPF 18,29

GPS 3,11, 15, 16, 18, 30, 52,53

Graphic and Cursor Setup Registers 20, 28
Graphics Chroma Key 3, 19

Graphics Chroma Key Mask 21, 41

Graphics Chroma Key Registers 21

Graphics Color Palette RAM 3, 19, 23, 24, 30
Graphics Color Palette RAM Registers 20, 23
Graphics Color Palette RAM, addressing 23, 25
Graphics Color Palette RAM, bypassing 29
Graphics Color Palette, mapping color components 30
Graphics Color Palette, masking data 24
graphics data modes, indexing for 30
Graphics Format Contral 20, 28

graphics interface timing, setting up 28
Graphics Overtay Opcode 21, 35

graphics pixel, selecting 29

Graphics Port Format 29

Graphics Port Input Timing 52

Graphics Port Interface 18

Graphics Port Interface Signals 15

Graphics Port Select 11, 16

Graphics Processing Unit (GPU) 3, 18
Graphics Source Data (VRAM) 11, 15
Graphics Status Register 20, 21, 31
Graphics Test 37

Green Sync 27

Ground for DAC 11, 17

Ground for Digital Logic and Interface Buffers 11, 17
GS 27

GSD data, cursor data 16

GSD[23:0] 51

GSD[31:0] 11, 15, 16, 29, 41, 52

GSD[31:0} input clock 15

GSD[31:0], selecting as graphics port 30
GSD[31:0], selecting RGB color format 29
GSD[31:0], specifying data type for 29

GSR 19, 20, 31

GT 37

H

HL 19
Horizontal Sync input 11, 16

Pixel
Semiconductor
A Cirrus Logic Company
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Horizontal Sync Output 11, 17
Host Bus 2, 18

Host Bus Interface 2

Host Interface Unit (HIU) 2, 18
HP 18

HSIN 3,11, 15,17, 18,52,53
HSOUT 4, 11, 17, 19, 36, 51

I/0 address for registers, specifying 22
1’0 Read 10, 12, 14

/O read/write access status 31

IO Timing {Local Hardware Interface Bus) 50
I¥0 Write 10, 12, 14

£ 22

Index Enable 22

interlaced display, selecting 30

0 19,31

IOR" 2, 10, 12, 14, 18, 47,49

ow* 2,10, 12, 14, 18,47, 49

IREF 4,11, 16, 19

ISA address range 13

ISA Signals 12

L

LAR 19, 20, 23, 24, 25, 32

LAR, enabling 22

Latch Clock tnput 11, 15

LAW 19, 20, 23, 24, 32

LCD 19, 20, 23, 24,25

LCLK 2, 11, 15, 16, 18, 29, 34, 50, 52, 53
Local Hardware Interface Timing 49
Local Hardware Signals 14

LPM 19, 20, 24

LUT Address Read 20, 25

LUT Address Read (LAR) Override 22
LUT Address Write 20, 23

LUT Color Data 20, 24

LUT Pixel Mask 20, 24

M 25

M1c* 2,10, 13, 18, 48

Maximum Ratings 42

MB 41

MCA Bus Timing 48

MCA Signals 13

Memory Access Addressing and Indexing 20, 22
Memory or /0 Cycle 10, 13

MG 41
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Mnemonics 7

Monitor Interface Signals 16
Monitor Interface Unit (MIU) 4, 19
Monitor Sense 11, 17

MR 18, 29, 41

Multiplexing Rate 29

No Wait State 10, 12
NOwS* 2,10, 12, 18, 47

o)

O/E* 3,11, 16, 18, 52, 53
Odd/Even Field Input 11, 16
Ordering information 53

Overlay Control Unit (OCU) 3, 19
Overscan (border) 16

P

P 23,25

Package Dimensions 54

Palette Color Selection 23

Palette Mapping for 16-bit graphics data to 18-bit DAC
30

Pallette Color Selection 20
PCLKO 2, 11,15, 18
PCLK1 2,11,15,18
PCLKn 29, 34, 41, 50, 51, 52
PCLKn delay 36
PCLKn off 37
PCO 2,11,15,18
Pin Assignment Table 10
Pin Diagram 8
Functional Signal Groups 9
Pin Information 8§
Pixel Clock Output 11, 15
pixel clock, selecting PCLK1 or PCLKO 30
Pixel Input Clock 0 11, 15
Pixel Input Clock 1 11, 15
Pixel Selector 29
Plane of Cursor Pattern RAM Data 23
Plane of Cursor Pattern RAM Data to be addressed 25
PM 19, 30
PO 37
PORTSEL 16, 29
progressive-scan display, selecting 30
PS 18,29

R
R 4,11,17,19,51,53
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RA 25, 28,39

RE 22

Read Access Enable 22

Read Address far Cursor Color Palette RAM 28

Read Address for Cursor Pattern RAM Data 23

Read Address for Graphics Color Palette RAM 25

Read Address for Video Gamma Correction Palette
RAM 39

read/write access, VGA-compatible registers 22

Red Sync 27

Register Select 10, 14

Registers 20

Reserved 2 21, 38

Reserved 3 21

Reserved 4 21

reserved registers 20

RESET 2,10, 12,14, 18

Reset 10, 12,13, 14

REV 31

Revision level 31

RGB Monitor Interface 4

RGB outputs 36

RO 22

RS 27

RS[4:0] 2, 10, 14, 18, 49

RSv2 21, 38

RSv3 21

RSV4 21

S

s 19,31

S0 2,10,13, 18,48

S1* 2,10, 13,18, 48

SA[15:8] 2, 10, 12, 18
SAD[7:0] 2, 10,12, 18

SAR 17, 18, 19,21, 36

SCLK 2,11, 15, 18, 41, 50, 52
SCLK Disable 30

SCLK, specifying 29

SD 30

SE 22

Secondary Enable 22

SENSE 4, 11, 17, 19, 53
Sense bit status 31

Sense off 37

Serial Graphics port, selecting as graphics port 30
SO 37

Status 0 10, 13

Status 1 10, 13

SWKEY 3, 19, 35

Sync Align 4, 19

Sync Alignment Register 21, 36
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sync output polarity in LCD mode 36
sync signals, programming to match the monitor 36

Syne, RGB, and GSD[23:0} Output Timing from PCLKn
51

T

T7 through T0 35

TAG 3,19, 35

Tag Enable 29

TC 19,29

TE 18,29

TEST 21, 36

Test Register 21, 36

Timing Information 46
Trademarks used in this book 7
Transparency controls 35

True Color Graphics Color Palette RAM bypass 29

\'/

variables, in register names 7

VCLK 2,11,15,18

vbD 11,17

Vertical Sync Input 11, 16

Vertical Sync Output 11, 17

VFC 18,19, 21, 34

VGA data 16

VGA data, cursor data 16

VGA Graphics Source Data 11, 15

VGA input clock 15

VGA Modes 20, 22

VGA Monitor 19

VGA Port Interface Timing, EC Mode 1 53

VGA[7:0] 3, 11, 15, 16, 18, 29, 41, 52, 53

VGA[7:0], selecting as graphics port 30

VGA[7:0], specifying data type for 29

VGD 19,21, 37,39

VGR 19,21, 37,39

VGW 19, 21,37

Video Data Clock 11, 15

Video FIFO Write Enable 11, 15

Video Format Control 21, 34

Video Gamma Address Read 21, 39

Video Gamma Address Write 21, 37

Video Gamma Correction Palette RAM 2, 19, 37, 39

Video Gamma Correction Palette RAM Registers 21,
37

Video Gamma Data 21

Video Input FIFO 256x36 2, 18

video pixel, selecting 29

Video Port Interface 18

Video Port Interface Signals 14
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video port interface, timing and color format controls 34
Video Processing Unit (VPU) 2, 18

Video Source Data 11, 14

video, Graphics, and Sync Control Registers 21, 34
VL 19,36

Voltage Reference In 11, 17

Voltage Reference Out 11

vP 18

VRAM serial data port 15

VRAM serial pixel port 15

VRAM Shift Clock Output 11, 15

VRIN 4,11,17,19

VROUT 4, 11,17, 19

vsD[31:0] 2,11, 14, 15, 18

VSD[31:0], specifying color space format of 34
VSIN 3,11, 15, 16, 17, 18,52, 53

VSOUT 4, 11,17, 19, 36, 51

vsS 11, 17

VWE 2, 11, 15, 18

w

WA 23, 26,37

wo 37

Write Address for Cursar Color Palette RAM 26

Write Address for Cursor Pattern RAM Data 23

Write Address for Graphics Color Palette RAM 23

Write Address for Video Gamma Correction Palette
RAM 37

X
X 33

Y 33

2 o

ZC[3:0] 2,11, 14,15, 18
Zoom Control 2, 18
Zoom Control Code 11, 14
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