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NOTICE

The information in this document is subject to change, as the Company may make changes to product in order to improve
reliability, design, or function, without prior written notice. No part of this manual may be reproduced or transmitted in any form or
by any means without the written permission of the company.

IN NO EVENT WILL THE COMPANY BE LIABLE FOR SPECIAL INCIDENTAL OR CONSEQUENTIAL DAMAGES,
WHETHER ARISING DIRECTLY OR INDIRECTLY, SUCH AS LOSS OF PROFIT OR GOOD WILL, THAT MAY BE
SUFFERED IN CONNECTION WITH THE PURCHASE OF THIS PRODUCT OR FROM THE BREACH OF ANY
REPRESENTATION OR WARRANTY.

May 1997, Rev 1.0

LIMITED WARRANTY

This product is warranted against defects in materials and workmanship for a period of one year from the date of purchase.
During the warranty period, product which the Company determines fails to meet warrant will be repaired or, at the Company’s
option, replaced at no charge. To be eligible for warranty service, product must be retumed to the Company or to a Company
authorized service center, costs of shipping prepaid. This warranty does not cover results of accident, abuse, neglect, use
contrary to specifications or instructions, or repair or modification by anyone other than the Company.

THE COMPANY SPECIFICALLY DISCLAIMS ALL OTHER EXPRESS, IMPLIED OR STATUTORY WARRANTIES,
INCLUDING THE IMPLIED WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY.

IF SUCH DISCLAIMER OF ANY IMPLIED WARRANTY IS NOT PERMITTED BY LAW, THE DURATION OF ANY SUCH
IMPLIED WARRANTIES IS LIMITED TO 90 DAYS FROM THE DATE OF DELIVERY. SOME JURISDICTIONS DO NOT
ALLOW THE EXCLUSION OF IMPLIED WARRANTIES OR LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY MAY
LAST, OR THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO SUCH LIMITATIONS
OR EXCLUSIONS MAY NOT APPLY TO YOU. THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS AND YOU MAY
ALSO HAVE OTHER RIGHTS WHICH VARY FROM JURISDICTION TO JURISDICTION.

LICENSE

The Company grants the customer a non-exclusive, non-transferable license to use the software, if any, accompanying this
product for internal use on a single computer system. The end user may make a single copy of the software solely for backup
purposes; otherwise, no copies may be made of the software or any part thereof. No other license of any kind is granted to any
part of the product or any of the intellectual property therein.
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1. Introduction

The information contained in this Technical Reference
Manual is intended to give in-depth technical assistance to
a design engineer in the development of interface boards
utilizing the Trident Cyber9388 Multimedia 2D Flat Panel
Controller chip.

This document includes a technically detailed, yet
comprehensive reference guide to all aspects of the design
specifications and considerations in the development cycle.

The Cyber9388 is described in the following sections:
»  Product Information

*  Architectural and functional descriptions

»  Electrical Specifications

*  Configuration (Mode Tables)

*  Pin diagrams and descriptions

»  Board level design and feature options

e  Sample Schematics

1.1 Scope

This book is an excellent reference to guide the design
engineer in applications development.

This document provides the user with sufficient information
for:

« Designing and laying out PCl Bus interface cards for
the Cyber9388

s Configuring the Cyber9388

¢ Detailed pin signal information and all other technical
data required for success with the Cyber9388.

Trident Microsystems, Inc.

1.2 Cyber9388 Description

The Cyber9388 is Trident's newest release in the Cyber
family of flat panel display controller chips. With 2MB
embedded SDRAM, the Cyber3388 is a highly integrated
display control device which incorporates a 64-bit 2D
graphic engine and video accelerator with the advanced
TV-output capability. It provides a flexible and high
performance solution for graphics and video playback
acceleration for various color depth and resolution modes.

ft supports a video capture port to import a captured live
video stream or MPEG 1 and MPEG 2 decompressed
video streams to be overfaid with the graphics stream on
mixed color depth displays. In supporting dual live videos,
the Cyberg388 offers independent dual video windows that
are ready for the video conferencing and are able to be
scaled linearly. The Cyber9388 is able to provide different
refresh rates for LCD and CRT/TV for the dual-view display
mode. A sophisticated on-chip flicker reduction processor
in the Cyberd388 converts a graphics image to NTSC or
PAL signals for TV output. Integrating the programmable
phase locked loop with high speed LUT DACs, the
Cyber9388 is a true price/performance solution for modem
multimedia based entertainment mobile PCs.

1-1
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2. Features

This section describes the architecture and system level
features of the Cyber9388.

2.1 Feature Overview

The Cyberd388 with 2MB embedded SDRAM is a fully
integrated LCD, CRT, and TV 64-bit, 2D Multimedia Flat
Panel Controller for PCl systems. It is a high performance
chip, offering high speed image processing in full
compliance and compatibility with IBM VGA and VESA
extended VGA. The Cyber9388 has a 32-bit PCI v2.1 local
bus interface with Bus Mastering capability.

The Cyber9388's highly innovative design dramatically
improves GUI functions and significantly promotes overall
system operation. The Cyberd388, equipped with a single-
cycle 2D GU! engine, pipelines video and graphics
processing architecture in hardware, providing very fast 2D
hardware acceleration.

Higher performance is achievable with higher bandwidths
due to the high speed cycle time available with the 2MB
embedded SDRAM. integrating SDRAM with the high
performance graphics engine allows the RAMDAC™ fo run
up to 170Mhz.

Cyber9388's LCD interface provides a flexible environment
to manipulate the LCD control. It supports panel interfaces
up to 1280x1024 SXGA TFT panels with 12, 18, 24, 12+12,
or 18+18-bits or 1024x768 XGA DSTN panels with 16 or
24-bits. In addition to the same simultaneous display
supported by the other members of the Cyber LCD
controller family, the Cyber9388 is able to provide
independent refresh rates for LCD+CRT or LCD+TV multi-
view.

In addifion to low power consumption, Cyber9388's
Advanced Power Management (APM) extends power
management capabilities to provide flexible power saving
design solutions.

The Cyber9388 supports a 16-bit Zoom Video (ZV) Port
that allows direct connection to a PC card. It permits the
PC card to write video data (YUV) directly to the VGA chip
and overlaid video windows with graphic data on the frame
buffer without increasing the data loading on the PCl bus.

To meet the requirements of a PC97 graphics adapter and
a multimedia PC, the Cyber9388 supports the planar video
format for MPEG-1 and MPEG-2. Also, the dual video
playback is capable of overlaying two windows for video
conferencing and mulimedia displays. The ClearTV™™
technology performs “flicker removal” and “scaling’
functions that remove the artifacts when VGA signals are
transformed to a TV monitor or when the data is sent to a
recording device, such as a VCR,

Trident Microsystems, Inc.
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Additionally, the Cyber9388 has such advanced features
as: Color Space Conversion (CSC), TrueVideo® scaling,
dual video windows, multil-view display, Video Module
Interface  (VMI), interacts protocol Vertical Blanking
Interleave (VBI), an 8-bit True Color DAC, and triple clock
synthesizers to allow it to perform at peak levels.

2.2 System Features
The Cyber9388's main system features include:
¢ High Performance 64-bit GUI

o Highly Integrated RAMDAC and Triple Clock
Synthesizer

e Full Feature High Performance 2D Engine
s Advanced Flat Panel Image Control

* Independent Refresh Rates for Multiple View and
Simultaneous Displays of LCD+CRT or LCD+TV

¢ Dual Video Windows for Videoconferencing

o TrueVideo® Processor

o DirectDraw™ and DirectVideo™ Hardware Support
o  Versatile Motion Video Capture/Overlay Support

s 2MB Embedded SDRAM

o ClearTV™ for Flicker-Free TV Display

e  Advanced Mobile Power Management

o  CRT Power Management (VESA DPMS)

e  Standard Bus Interface with Bus Mastering Support
e  PC97 Hardware Support

2.2.1  High Performance 64-bit 2D GUI

The 64-hit graphics engine of the Cyberd388 significantly
boosts graphics performance through specialized hardware
that accelerates the most frequently used GU! operations
and matches the high-speed requirements of CPUs.
Functions directly supported in hardware include: BitBLTs,
image and text transfer, line draw, short stroke vector draw,
rectangle fills, and clipping. The graphics engine supports
256 Raster Operations (ROPs) for up to 32-bit graphic
modes. The ROP3 Processor in the Cyber9388 is able to
perform Boolean functions, which allow many additional
operations, including color expansion alignment and
pattern enhancement.

The graphics engine also features linear display memory
addressing (up to 4GB of memory space), accelerated
color expansion modes for graphics text procession, and
memory-mapped /O registers on the graphics engine for
faster access time. Graphic functions are optimized by a 64
bit intemal data bus and a four-color hardware cursor/pop-
up icon operation up to a 128x128x2 pixel image, which off-
loads the CPU.
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The hardware cursor mechanism can also be used to
display patterns stored in the system memory. This pop-up
icon is very useful to instantly display user friendly
information through simple hot key operations. This
advanced functional combination allows significant
performance increases over standard Super VGA designs,
providing outstanding graphics acceleration for GUIs such
as Microsoft's Windows 95™.

2.22  Highly Integrated RAMDAC & Clock
Synthesizer

The highly integrated design of the Cyberd388 offers a “no
TTL" solution for cost-effective, high performance
multimedia subsystem designs for the IBM® PC and
compatible notebooks. The embedded SDRAM provides
faster data transfer rates for improved system throughput.
The highly integrated RAMDAC™ and Clock Synthesizer in
the Cyberd3B8 provides an easy access to the interface
and saves spaces.

The integrated triple frequency synthesizer provides a 100
MHz MCLK which supports the high-speed SDRAM and
one 170 MHz VCLK, which support refresh rates up to
1280x1024 at 85 Hz.

Video processor features include: on-chip hardware Color
Space Conversion {(CSC) for faster data conversion “on-
the-fly", Horizontal/Vertical (H/V) scaling with interpolation,
an edge recovery algorithm, gamma correction, and
overlay control with different color depths from graphics.
The Cyber9388 also includes a fuly integrated GUI
accelerator, read cache, and a command FIFO that
optimizes memory bandwidth and maximizes graphics
performance.

2.23  TrueVideo® Processor

The Cyberd388 can provide dual video windows, which
display different images from different video sources (from
the PCl bus and from the capture port) on the same
screen. The video image is stored in the off-screen memory
and is retrieved by the Video Display Processing block for
TrueVideo® processing.

With the help of DirectDraw™ acceleration for sprites, page
flipping, double buffering, and color keying, TrueVideo®
processing is performed by utilizing Trident's proprietary
edge recovery algorithm for sharper line visibility, de-
interlacing, anti-tearing, multitap horizontal filtering,
dithering, and scaling operations with bilinear interpolation
in both horizontal and vertical directions. The linear scaling
permits zooming infout to any size without restrictions.

in addition, the on-chip hardware Color Space Conversion
(CSC) accelerates conversion for 16 bit YUV pixels into
linear, true color, 24 bit RGB pixels on the fly. The
additional X and Y minifiers are capable of shrinking the
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video images to any linear fractions; this saves bus
bandwidth and memory space. The YUV planar of the
Cyber9388 supports a YUV 420 format that can remove
redundant video stream decoding procedures. The load of
the CPU is reduced while performing SW MPEG or SW
videoconferencing. The color and luminance control
provided by the Cyberd388 offers color compensations to
prevent color distortion for display devices such as a CRT,
LCD, or TV with a Gamma correction and hue adjustment
control.

The Videoconferencing feature allows remote and local
video images to be displayed simultaneously on the same
screen. With the support of independent VCLKs for
independent refresh rates, the video processor is able to
provide multiple view and simultaneous display. This
function is also capable of sending local CCD data to the
PCl bus via the Bus-Mastering feature.

2.24  Motion Video Capture/Overlay Support

The Cyberd388 has a built-in video capture port and
advanced hardware interface logic allowing it to be
connected directly to many MPEG and video decoders,
such as: the C-Cube CL450/480, SGS 3400/3500, Philips
7110/1, and Brookiree BT819/817. The Video Module
Interface (VMI) aliows for MPEG compressed data to be
transferred to the MPEG decoder through the Cyber3388.
The decompressed MPEG data is then transferred back to
the graphics controller through the VMI port for real-time
display in a window.

A new industry standard is being set for transmission of
non-video data over a TV broadcast signal during the dead
time called vertical blanking. This technology is also
referred to as Intercast. The Cyber9388 has the ability to
take the entire video stream over the video port, sending
the visible video stream to the display memory for display
in a window, stripping the VB! data from the stream, and
then sending this data to the CPU for processing using PCI
Bus Mastering.

The Cyber9388 provides a Zoom Video (ZV) port aperture,
which connects directly to a PC card. This feature allows
the PC card to write directly to the Cyber9388 with video
data (YUV) which is overaid in the video window onto
graphic data in the frame buffer without increasing the data
transfer loading on the PC! bus.

The Cyber9388 features a Dual Video Ovenlay. The Video
inputs can come from either the PCl bus or the Video
Capture Port. Device drivers can use the Cyberd388’s PCI
Bus Mastering capabilty to send graphics or
decompressed video images fo local display memory or to
receive live video images from an external video source
such as a TV tuner, VCR, or camera. The Bus Mastering
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can improve the whole system's operation by off-loading
CPU tasking on the data transfer to or from the Cyber9388.

225 Embedded SDRAM

With 2MB embedded SDRAM, optimized performance can
be achieved using programmable timing. The display
queue has been increased commensurate with the
increase in available bandwidth, optimizing efficiency for
the graphic controller. The SDRAM also provides abundant
memory bandwidth for a high resolution display and video
playback.

SDRAM minimizes chip count, which saves board space
and reduces power consumption.

The Cyberd388 also supports 2 MB of external SGRAM,
which expands the total display memory configuration to
4MB.

2.26 Hi-Res and Hi-Ref Display Support

The Cyberd3s8 features versatile display support in the
following areas: flat panels, CRTs, TVs, and application
display software drivers.

2.2.6.1 Advanced Flat Panel Image Control

The Cyber9388 supports TFT or DSTN panels without
extemal glue logic. Full functions are ready for panel
interfacing with 12/18/24/36-bit/analog TFT panels or
(12+12)/(18+18) double pixelickk TFTs panels up to
1280x1024-64K color or 16/24-bit DSTN panels up to
1024x768-16M colors with a frame buffer size up to 4M
(SDRAM).

The Cyberd388 supports expansion of VGA data for all
supported types and resolutions. The Cyberd388 utilizes
extemal LVDS or PanelLink™ technology that enables low
voltage, high-speed, low EMI, serial, DC-balanced,
differential data transmission. The Cyber9388 employs
leading-edge techniques to reduce EMI and to provide
scalability and support for notebook LCD displays.

2.2.6.2 Multiple view/Simultaneous Display and
Dual Video Windows for Videoconferencing

The Cyber9388 is capable of providing multiple view and
simultaneous  displays in 24-bit color with mixed
video/graphics on a flat panel and a CRT or on a flat panel
and a TV. This feature is an optimal solution for users
requiring different images on both displays. The Cyber9388
allows the displays shown on a panel and a CRT or TV at
different refresh rates, different resolutions, and different
color depth. Therefore, the display on a CRT will not be
degraded to accommodate the lower refresh rate of a LCD
panel.

The Cyber9388 display enhancements dramatically
improve CRT resolution, providing sharp images. These
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enhancements include support of non-interlaced
1280x1024x64K, 1024x768x16M, 800x600x16M, and
640x480x16M colors for “full spectrum” color. Extended
text modes of 80 or 132 columns by 25, 30, 43, or 60 rows
provide an extended graphics area frequently used in many
spreadsheet and database applications. In addition,
extended graphics and text modes are supported by
software drivers that provide a “ready-to-go" solution,
minimizing the need for additional driver developments.

For videoconferencing, the Cyberd388 supports two
independent scalers and CSCs for separate local and
remote video window control.

A virtual screen can be created with the Cyber9388. When
this function is enabled, a selected portion of a large image
can be shown on a smaller display. The image can also be
moved either up or down across the whole screen.

The Cyberd388 is able to automatically detect DDC
monitors with 12C signaling.

2.26.3 ClearTV™ Qutput

The Cyber9388 supports a high quality, flicker-free TV
display to either the NTSC or PAL standard. To convert the
non-intefaced VGA data to an inteaced TV display, the
Cyber9388 employs a 3-line flicker-free TV buffer for flicker
reduction by smoothing adjacent lines. This produces a
very stable view on a TV screen. ClearTV™ provides the
best TV quality in the industry. Composite synchronization
(Csync), sub-carrier, and 12C signals are provided for
connection to standard off-the-shelf TV encoder parts, such
as the AD722/4™ and Sony CXA™ series for standard
home TV applications.

in order to match different display modes between VGA
and TV standards, the Cyberd388 provides overscan,
underscan, and automatic aspect adjustment functions or
utilities to allow for identical data to be shown on a TV and
a LCD panel simultaneously or individually

2.2.7  Advanced Power Management

The Cyber9388 provides flexible and extensive mobile
power management capabilities. The Cyber9388 employs
3.3V voltage operation with independent power planes for
Core and Analog, Host, Memory, CRT, and Panel interface.
The on-chip LUT/DAC, video clock (VCLK) and memory
clock (MCLK), and extemal crystal input can be powered
down through register controls or pins. Power down states
include ready, standby, and suspend. Each power state
can be activated by hardware pins, hardware timers, or
software control bits. Clocks to major functional blocks,
such as GE, video, TV-out, etc., can be tumed on/oft
independently.
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2.2.8  CRT Power Management (VESA DPMS)

The Cyberd388 conforms to the standard power
management schemes defined by VESA for CRT. The
Cyber9388 supports four states of VESA Display Power
Management Signaling (DPMS), which decreases monitor
power consumption after timeout periods. VESA DPMS
power down states (ready, standby, suspend, and off)
specify HSYNC and VSYNC signals to control the monitor
power down state.

2,29 Standard Bus Interface with Bus
Mastering Support

A simple Bus Interface Unit (BIU) provides a low cost,
single chip solution for IBM® PC or compatibles on PCI 2.1
Bus systems speeds up to 66 MHz with Bus Mastering
capability. The capability of Bus Mastering gives the
Cyber9388 access to the PCI bus, allowing the transfer of
data from the Cyber chip to the other devices on the same
PCl bus. For instance, the local CCD captured data can be
sent to the PCl bus for compression and delivery to a
remote site. The glueless logic for both the system bus and
display memory interface, and a two wire communication
interface allows direct support of VESA DDC, DPMS, VAFC
standards for up to 8 GPIO for DDC. BC. The Video
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Module Interface (VMI) is also supported for video devices
such as MPEG1 and MPEG2.

The zero-wait state host write buffer, read cache, and
memory mapped I/0 increase operating speeds and
contribute to peak performance levels. Graphics system
throughput is further enhanced by a command FIFO,
allowing maximum bus transfer speed for applications,
such as Windows™ or AutoCAD™ that directly access
video memory.

2.2.10 Complete Hardware Compatibility

The Cyber9388 is fully compliant with the PCl 2.1 Bus
specifications and also supports VESA DDC and VAFC
standards. The Cyber9388 is 100% IBM® VGA compatible
on the BIOS and Drivers, allowing full compatibility with
vitually any VGA application software. In addition, the
Cyber9388 provides an HW support to DirectDraw™,
offering high speed game graphics on Windows 95™. The
Cyberd388 meets the requirements of PC97 as well,
supporting a unique ID for each customer and a unique 1D
for each model.
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3. Architectural & Functional
Description

This section describes the architectural & functional
characteristics of the Cyber9388. The following topics are
discussed:

3.1.  Cyberg388 Components

3.2. 2D Graphics Drawing Engine
3.3.  Host Interface

34. TrueVideo® Processor

35.  Sequencer

3.6. Triple Clock Synthesizer

3.7.  VGA Controller

3.8. Embedded SDRAM

3.9. Display Interface
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3.10. Advanced Power Management
3.11.  Power-Up Configuration

3.12. Timer Modes

3.13.  Testability

3.14. EEPROM/DDC Support
3.15. ZV/Capture/VMI Port

This section describes the architectural & functional
characteristics of the Cyber9388.

3.1 Cyber9388 Components

The Cyber9388 is composed of the major components
ilustrated in the block diagram {see Figure 3-1). These
components generate video output and timing for video
memory and the monitor. This chapter provides a summary
of each component.

» Video Accelerator |,
32 Bu N
F*i’ H Filtering Minify g'dfogé\(l:
MPE G/TunerfVideo cale
Decoder 16-Bit Bus »
| VMIF G/ZV Port — I 2MB
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Figure 3-1. Cyber3388 Block Diagram

3.2 2D Graphics Drawing Engine

The Cyber9388 contains a revolutionary single-cycle,
integrated 2D graphics drawing engine (GDE) for
accelerating popular GUI environments, such as Microsoft
Windows 95™ and Windows NT™ 4.0, for highly
interactive entertainment applications. This enhanced
graphics engine is the key to high performance. All
important functions, which dramatically increase 2D device

Trident Microsystems, Inc.

driver graphics performance, are integrated in it. The
following are its key elements:

Higher memory bandwidth: This is achieved with the
embedded DRAM due to a high speed cycle time and a
wider data bus. The effective page cycle can be even faster
in SDRAM because the memory clock can run at a higher
frequency. The GDE is designed such that the data
generation rate is balanced with the memory data transfer
rate.
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Concurrence between hardware and software: Deep
FIFOs are provided to buffer data so that the controller can
handle the next batch of data as quickly as the CPU
transfers data to it.

3.2.1 2D GUI Functions

Although the graphics engine is thoroughly unified, for
convenience the Cyberd388’s functions may be divided into
GUI, DirectDraw™, and Multimedia categories:

BitBLTs

Solid Area Fills
Pattemed Area Fills
Text Transfers

256 RasterOPs
Mono->Color Expansion
Polygon Fill, solid or pattemed
Line Drawing

Hardware Clipping
Hardware Cursor
Hardware Pup-up Icon

3211  BitBLT's

The BitBLT is the single most important acceleration
function for windowed GU! environments. A BitBLT is
simply the movement of a block of data from one place to
another, taking into account the special requirements and
arrangements of the graphics memory. This function is
utilized every time, e.g., a window is moved, in which case
the BitBLT is a simple Pixel Block Transfer. More
complicated cases may occur where some transformation
of the source data is to occur, such as in a Color Expanded
Block Transfer, where each monochromatic bitin the
source is expanded to the color in the foreground or
background register before being written to the display.
Various operations and functions may aiso be used during
and combined with BLTs, such as RasterOPs and Pattems
(see below). Also, the source can simply be ignored and
replaced with a value from the foreground {or background)
register or expanded from the pattem register to the
foreground (or background) color to cover a large area.

3.2.1.2 Text Transfer

Text Transfers are a special case of Color Expanded BLTs
specifically tuned for high-speed transfers of 8-bit wide
monochromatic data (i.e. text) from system memory or the
frame buffer to the display. For this special case, the
alignment is to the byte boundaries, ensuring that no
separate bits locate in a different byte. Each bit of the
source is then expanded to the foreground or background
color.
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3.21.3 Solid Area Fills

When a sofid rectangular background is required, such as
the white area in a window, the Cyberd388 can fill it with a
color from the foreground color register.

3.2.1.4 Patterned Area Fills

The Cyberd388 is also able o fill a rectangular area with a
repeated pattem from the pattem register for pattemed
desktops or window backgrounds.

3.2.1.5 256 RasterOPs

Raster Operations are logical bitwise operations involving a
source, a destination, and a pattern. The source and
destination are normally the source and destination
rectangles for a BitBLT, while the patternis held in a
register. The Cyber9388 has a large 64x32 pattemn register
to avoid excessive repeated loading of the pattern register.

3.21.6  Polygon Fills

When areas can be described conveniently as polygons
{objects with multiple sides), the Cyber9388's graphics
engine can fill them with a solid color or a pattem.

3.21.7 Line Draws

When an application needs to draw a line between two
points, the Cyber9388 will accelerate this function. The line
can be solid or pattemed and can have RasterOPs applied
to it while it is being drawn. Aside from graphical drafting
applications, line drawing is also important to GUI
elements, such as fine window borders, menu dividers, etc.

3.2.1.8  Hardware Clipping

It is sometimes very computationally expensive for an
application to determine whether or not an object to be
drawn will be entirely inside a rectangular area. The
clipping functions are useful to prevent the computer from
calculating portions of the image that extends outside the
viewable window. When an image is panned or moved in a
window, the display controller is able to generate the lines
orimages that come into view and delete or clip those that
move out of view. Therefore, the clipping functions are very
efficient to provide fast updates by the display controller.

3.2.1.9 Hardware Cursor

The 32x32 or 64x64 hardware cursor exists on a bit-plane
independent of the graphics display. This allows the cursor
to be used without regard to the action going on the screen
and eliminates the flickering caused by the altemating
erasure and redrawing of a software cursor on the same
plane as the graphics data. The cursor is stored in a 2bpp
format in the off-screen area, allowing pixels of four
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different values to comprise the cursor: white, black, screen
color, and inverted screen color.

3.21.10 Hardware Pop-up icon

A four-color pop-up icon supports a user defined pattem of
128x128x2, 64x64x2 or 32x32x2 pixel image with simple
hot-key operations. The hardware pop-up icon pattem is
stored in a non-visible portion of display memory and its
area is separated from hardware cursor area without driver
conflict.

3.3 Host Interface

The Cyberg388 can interface with the 33/66 MHz PCl local
bus. The host interface handles the PCI 2.1 compliant
interface protocol, performs proper signal synchronization
from the CPU clock domain to the MCLK domain and
provides post write data buffering. Because of this data
buffering, the Cyberd388 can realize true burst mode
operation in the PCI configuration, i.e., every 32 bit data
transter per CPU clock cycle at its peak transfer rate. It also
transtates either linear addressing or bank addressing to
internal DRAM addressing. In addition, it decodes memory
mapped /O or I/O space into its intemal locations. Through
/0, the Hl can also communicate with video or other
devices that support I2C protocol. When the BIOS is
enabled in the PCi configuration, the HI will deal with the
ROM timing. The Cyber9388 fulty supports the PCI
configuration space within the Hi block.

The Cyber9388 can translate either finear or bank
addressing to the intemal DRAM addressing. The Ht is able
to communicate with video or other devices that support
12C protocol. It supports the scatter and gather mechanism.
This feature will be useful for video conferencing
applications, which require two live video windows. Dual
read/write apertures allow simultaneous access to display
memory graphics and video areas that improve the data
transfer flow dramatically.

With the bus master capabilities in the Cyber9388, device
drivers can use bus master function to send graphics or
decompressed video images to the local display memory or
to receive live video images from an extemal video source
such as a TV-tuner, VCR, or camera.

Linear addressing can go up to 4MB of display memory.
The base address for the linear addressing windows may
be set anywhere up to 4 GB of linear memory space. The
Cyber9388 allows a linear addressing window and the
standard VGA memory space to be active at the same
time. This allows greater flexibility in adapting non-linear
addressed drivers to the linear addressing environment.

The Cyber9388 supports a dual linear PCl aperture feature.

One aperture is normally for graphics and the other one is
for Video or DirectDraw™. By separating graphics from
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video, graphics and video streams from the PCI bus can be
simultaneously be sent to or obtained from the frame
bufer.

Using the PCI Bus Mastering capability in the Cyber9388, a
device driver can send graphics or decompressed video
images to local display memory or receive live video
images from external video sources such as a TV-tuner,
VCR, or camera. The Bus Mastering improves the whole
system operation parallelism by off-loading the CPU on the
data transfer to or from the Cyber9388 subsystem, letting
the CPU do other tasks, such as video compression or
decompression, and PC game logic. PCI palette snooping
is handled within HI. Two possible snooping mechanisms
are supported. One is due to a PCl retry mechanism and
the other is due to a bridge master abort mechanism.
Which mechanism to select from is automatically
determined by the video BIOS during power up.

The Cyberd388 also supports the VMI interface. Via this
interface, some popular commercial MPEG decoders can
communicate directly with the Cyber9388 without any glue
logic. This is an important feature when the MPEG device
is integrated with the Cyber9388 on the same PCl card.
According to PCI specifications, there will be only one
interface per card. The MPEG decoder will communicate
with the host via the Cyberd388 for compressed video data
and register setup.

3.3.1 Command Queue

The Command Queue enhances memory write
performance. The CPU write data can be loaded into the
Command Queue, eliminating the CPU's need to wait while
the memory is busy with other tasks. When the memory
bus is available, data is written into the memory from the
Command Queue.

3.4 TrueVideo® Processor

The TrueVideo® Processor is the essential part of the
Cyber9388. It accepts the data stream with YUV 4:2:2/4:1:1
or RGB formats. The block fetches the data from the off-
screen memory and performs bilinearly interpolated scaling
in both horizontal and vertical directions with arbitrary
scaling. In addition, it converts the YUV pixels into finear
RGB pixels on-the-fly. Video overtay with different graphic
data color depths is supported seamlessly. This allows the
highest quality overlay of graphics data on top of video
data, such as in pull-down menus. The DirectDraw™
acceleration increases the performance of the software
playback.

3.4.1  Minifier™

With the integration of a programmable luminance
interpolating filter and an independent linear X and Y
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minifier, the Cyber9388 accepts YUV 4:2:2 or YUV 4:1:1.
The video image can be smoothed through a
programmable multi-tap filter to reduce the jig-jag effect
after minification. The video data can be minified to any
linear fraction to save the bus bandwidth or memory space
and is written into the off-screen memory. Video
information can also be minified before sending it to the
frame buffer. Minify can be performed in both horizontal
and vertical directions. The horizontal and vertical minify
factor, HMF and VMF, are defined as follows:

HMF = HifHs x 1024 - 1
VMF = Vi/Vs x 1024 - 1

HMF and VMF are described by registers 3X5.[B3:B0]. In
order to perform minify, the frame buffer horizontal and
vertical destination count needs to be defined by the
registers. Filtering is used in conjunction with minify. When
minify is disabled, filtering is not recommended (It can still
be enabled, but it will generate a fuzzy video image.).
During the minify process, some pixels or lines will be
dropped. In this case, filtering is needed to send the
dropped information to the undropped pixels to preserve a
better video image.

3.42 Bilinear H/V Interpolated Scaling

Three types of vertical scaling, duplication, interpolation,
and edge recovery interpolation, can be performed by
programming the register 3X5.8F{5:4]. When bit4 is 1,
lines are duplicated. When bit 4 is 0, vertical interpolation
using the averaging method is enabled. When both bits 5
and 4 are enabled, the Trident's proprietary edge recovery
interpolation can be enabled. In this case, when bit5is 0,
edge recovery is disabled. When bit 5 is 1, edge recovery
is enabled. Similarly, the method of horizontal interpolation
can be determined by 3X5.8F.3. When bit 3 is 0, the pixel
is duplicated. When bit 3 is 1, the pixel is interpolated by
averaging adjacent pixels.

34.3 Zoom Block

Zooming is performed on the display path to save memory
bandwidth, as compared with other methods, which
perform zooming before the data is sent to memory.
*Zooming can be performed in both horizontal and vertical
directions. The horizontal and vertical zoom factor, HZF
and VZF, are described as follows:

HZF = Hd/Ht; VZF = Vd/Vi
HZF and HZF are defined in registers 3X5.81-80 and

3X5.83-82, respectively. These two factors are 14 bits long.

The lower 10 bits define the fraction part multiplied by 1024
and the upper 4 bits define the integer part minus one. The
maximum number of zooming in each direction is 16.
Interpolation can only be performed for zooming factors
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less than or equal to 4. Zooming factors greater than four
can only be duplicated.

3.44 Edge Recovery

The hardware edge recovery mechanism reduces the
zigzag effect due to the scaling up of oblique lines. For
each pixel, the mechanism analyzes which interpolation
pixel pairs to sharpen, thereby smoothing those edges.

345 Anti-tearing

The hardware anti-tear mechanism prevents the tearing
effect due to the frame buffer update and eases the burden
of the software to flip the page. Itis accomplished by
removing the visual artifact, which occurs when the display
{read) data line and the capture (write} data fine cross. The
display would then show data from frame “N” on one part
and from “N+1” on the next. To prevent this, the Cyber3388
allocates two capture surfaces (off-screen memory areas).
While frame “N+1” is being written to one surface, it reads
frame “N" from the other surface.

3.4.6 DirectDraw™

The Cyber9388 supports DirectDraw™, an interface for the
Microsoft Windows® operating system, which provides
direct access to display devices while maintaining
compatibility with Windows GDI and enables world class
graphics on a Windows 95-class PC. It provides access to
the following display device-dependent benefits:

e Support for double-buffered and page flipping
graphics
o Access to and control of the video cards BLTer

* Improved video playback quality through access to
YUV color formats

* Improved graphics and video quality through access
to image-stretching hardware

+  Simultaneous access to standard and enhanced
display device memory areas

The following sections describe the Cyberd388 featured
functions:

3.46.1  Source/Destination Color-keying

Both source and destination color keying are used to mask
out pixels that will not be overwritten. Envision, for
example, that a destination is an onscreen background
scene (onscreen area in the frame buffer) which is being
displayed, and a source, which is a graphics figure being
stored in the off-screen buffer area, is to be overlaid on this
background scene. First of all, the source or graphics figure
is stored inside a rectangular area using a background
color key (the color of all the rectangular area except for
the graphics figure itself). During the BLT process, the
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graphics figure (including the color keyed rectangle) is
retrieved from the off-screen buffer area by the graphics
engine and then sent to the onscreen buffer area
(background scene). The color key register is programmed
to be the background scene color. Any onscreen pixel that
matches the color key register will not be overwritten,
except for the graphics figure area itself. Thus, after the
BLT process, only the graphics figure area is overlaid on
the background scene.

3.46.2 Flipping Surfaces

DirectDraw™ has extended flipping surfaces to encompass
more than page flipping and more than visible surface
flipping. Any surface can now be constructed as a flipping
surface. This has many advantages over the traditional,
limited scope of page flipping.

3.4.7 Horizontal Filter

Video pixel data, after being converted to the internal
format, is sent to the horizontal filtering block. The
horizontal filtering can be orie of several formats: bypass,
2, 3,5, and 9 taps. The combined effect of the video pixel
is to weigh that particular pixel data according to the
adjacent video pixel data.

3.4.8 Video H/V Scale and Color Space
Conversion

The Video Display Engine fetches the YUV 4:2:2 or RGB8
data from the off-screen memory and scales up with bi-
linear interpolation in both horizontal and vertical directions.
In addition, the on-chip hardware Color Space Conversion
(CSC) accelerates conversions for the 16-bit YUV 4:2:2
data stream into the true color RGB24 data stream and
muxed with the graphic data. The graphic data and video
data can be handled smoothly in different color depths with
the color key support.

Color Space Conversion hardware can be placed after
VAFC input or before Graphics Engine. It accepts YUV422
or YUV411 as input and converts them to RGB888 for
further processing. The input range of YUV data can be
either CCIR601 compatible (16-235) or normalized (0-255),
depending on the source format. For normalized YUV
input, the conversion equation is:

R=Y+1402"U

G=Y-071414"U-034414*V
B=Y+1772*V

3.49 Dual-Aperture

The Cyberg388 supports dual PCl apertures. in the
configuration space, there are wo separate PCl memory
base registers pointing to different logic starting addresses.
Video data will be mapped to the same physical address
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space. Providing dual apertures in the PCI bus
configuration allows concurrent processing for graphics and
video data streams. Each will have a different logic address
and each will be sent to its own write buffer. The video
aperture is provided via a separate PC| memory base
register which is used to generate DEVSEL# to claim the
PCl bus cycle. The PCl offset address is simply discarded.
The physical memory address is determined by the internal
register.

3.410 Dual Video Window for
Videoconferencing

The Cyber3388 allows remote and local video images to be
displayed simuitaneously on the same screen. The different
video sources can be accepted through the PCI Bus and
the capture port at the same time. Performing YUV Planar,
the Cyber9388 supports YUV 420 which removes the
redundant video stream decoding procedures and reduces
the loads for the CPU while processing SW MPEGs or SW
videoconferencing.

3.411 Multiple View and Simultaneous
Display

The Cyber9388 supports multiple view and simultaneous

display in 24-bit color depth with mixed video/graphics on a

flat panel and CRT or on a flat panel and TV. The

independent refresh rates are able to fully utilize the flat

panel, CRT, and TV display qualities.

3.5 Sequencer

The Sequencer controls access to the display memory and
provides basic memory timing for the SDRAM interface and
a character clock for the CRTC to control the regenerative
memory fetch. The Sequencer controls and coordinates
overall Cyber9388 operation. The Sequencer prioritizes
access for memory refresh, display refresh, Graphics
Drawing Engine (GDE), and CPU accesses. The available
display memory bandwidth of the embedded SDRAM is as
twice as that of an EDO DRAM at the same clock rate.
Data is output to the video screen that simultaneously
allows other accesses to the video memory. The sequencer
also controls the SDRAM timing for enhanced graphics
performance.

3.6 Triple Clock Synthesizer

Within the controller there are three clock synthesizers. The
master clock is dedicated to the display memory (MCLK].
Its rate can be varied up to 100 MHz (recommended
maximum), depending upon the grade of DRAM being
used. The first video clock synthesizer is the pixel output
clock (VCLK) which can run up to 170 MHz (recommended
maximum). The second video clock is used to support the
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dual video display image with independent resolution and
color depth. All of the clocks are fully programmable. VCLK
also has three preset frequencies for VGA compatibility.

Both the Digital-to-Analog Converter (DAC) and Triple
Clock Synthesizers are analog circuits fabricated on the
Cybera388 die. Power for the two functional circuits should
be supplied from an isolated external +3.3V and GND on
pins AVDD[3:0] and AVSS[3:0}, respectively. The only
external analog connection for the DAC is IREF, a resistor
to adjust the DAC current and compensation. The Triple-
Clock Synthesizer requires low-pass filters on MLF and
VLF, and either a 14.318MHz TTL signal on XTLl ora
14.318MHz crystal on XTLI and XTLO for proper operation.

Normal operation for the Cyberd388 assumes the use of
the on-chip Triple-Clock Synthesizer and the LUT/DAC.

The on-chip Triple-Clock Synthesizers are used to clock
both the display Memory Clock (MCLK) and the two Pixel
Clocks (VCLK). VCLK may be programmed by register 3C2
(bit3, bit 2) as 25, 28 or 36MHz clocks for VGA
compatibility. The default 25 and 28 MHz VCLK rates may
be modified by the clock registers for ergonomic refresh
rate monitors. It may also be programmed via registers
3C5.16 and 3C5.17 with the constants N, M, and K to
generate a frequency according to the following formula

Frequency = OSCx(N+8)/[(M+2)x2

Note: Some restrictions apply as follows:
1.K=0to3

2.M=0t0863

3.N=0to255

4.3.49<(N+8)/(M+2)<9.78

5. In a noisy environment, M should be <31

The MCLK is normally generated from the on-chip
oscillator. Its frequency is set by the same formula (above)
in registers 3C5.16, 3C5.17. Refresh rates for the display
memory DRAM must be set using registers 3x5.11 bit 6
and 3x5.2F bit 6 for VGA compatibility, or from register
83C6.04 bit 5 and bit 4 in power down modes.
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Table 3-1. Bit Data Formats

D7 |De |Ds |D4 |D3 | D2 |D1 |Do
KI |KO [ M5 | M4 | M3 | M2 |MT | MO

D7 |De | D5 | D4 |D

6 5 4 3 D2 |D1 (Do
N7 | N6 [ N5 | N4 | NS N2 | N1 | No

Notes:

1. fnvalid N values are: 0-7, 9-15, 18-23, 27-31, 36-39,
45-47, 54-55, 63.

2. D7-D0 = Data bus input from graphics controller;
K1-K0 = Qutput frequency scale;
M5-MO = Reference frequency input divider;
N7-NO = VCO frequency divider

3. For detailed frequency programming values, reference
Tables 3-4 & 3-5.

The LUT/DAC is similar in operation to a standard
commercially available VGA true-color LUT/DAC. In 256
color mode, the indexed look-up tables are 18 bits wide. In
HiColor and True Color mode, the pixel data is the
displayed color. The LUT/DAC may be initialized and
controlled from registers 3C6-9.

VCLK may be programmed as a 25, 28 or 36 MHz clock for
VGA compatibility.

Actually, PCLK, the frequency at which pixels are sent out
from the DAC to the display, is programmed. It has a
recommended maximum value of 170 MHz. VCLK, the
frequency at which pixel data is moved intemally from the
display queue, can be divided down from PCLK. It has a
recommended maximum value of 135 MHz.

Tables 3-2 and 3-3 list the various settings of registers and
corresponding frequencies, using a crystal or an oscillator
with its characteristic frequency 14.318 MHz or 17.734
MHz, respectively.

Trident Microsystems, inc.
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In general, MCLK or VCLK frequency can be derived from the following equation:
Frequency = OSC x (N+8)/[(M+2) x 24

Table 3-2. Clock Frequency Table

0SC=14.31818MHz
!

Registers Value % N 1 M } K 1 Freq Out | Freq. Exp. i Error
Hi(hex) | Low(hex) MHz MHz

88 3E 62 8 2 25.057 25.175 -0.0047
89 4F 79 9 2 28.311 28.322 -0.0004
8g 5D 93 8 2 36.153 36.000 0.0043
83 30 48 3 2 40.091 40.000 0.0023
8% 4A 74 5 2 41.932 42.000 -0.0016
84 42 66 4 2 44.148 44.000 0.0034
84 43 67 4 2 44.744 44,900 -0.0035
84 48 72 4 2 47.727 48.000 -0.0057
43 1B 27 3 1 50.114 50.350 -0.0047
46 33 51 6 1 52.798 52.800 0.0000
42 18 24 2 1 57.273 57.270 0.0000
43 21 33 3 1 58.705 58.800 -0.0016
43 23 35 3 1 61.568 61.600 -0.0005
4A 63 99 |10 ] 1 63.835 64.000 -0.0026
48 53 83 8 1 65.148 65.000 0.0023
46 43 67 6 1 67.116 67.200 -0.0012
44 33 51 4 1 70.398 70.400 0.0000
44 34 52 4 1 71.591 72.000 -0.0057
42 22 34 2 1 75.170 75.000 0.0023
44 39 57 4 1 77.557 77.000 0.0072
44 3B 59 4 1 79.943 80.000 -0.0007
44 42 66 4 1 88.295 88.000 0.0034
44 44 68 4 1 90.682 90.000 0.0076
44 4A 74 4 1 97.841 98.000 -0.0016
04 22 34 4 0 100.227 100.000 0.0023
07 3C 60 7 0 108.182 108.000 0.0017
02 19 25 2 0 118.125 118.000 0.0011
03 22 34 310 120.273 120.000 £.0023
05 3A 58 5 0 135.000 135.000 €.0000
05 4B 75 5 0 169.773 170.000 -0.0013
05 5A 90 5 0 200.455 200.000 0.0023
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Table 3-3. Clock Frequency Table

Registers Value

0S8C=17.734475 MHz

| N l [ ‘ K !Freq. Out | Freq. Exp.

REV. 1.0
5/20/97

Error

Hi(hex) | Low(hex) MHz MHz
88 31 49 | 8 | 2 25,272 25.175 0.0039
88 38 56 8 2 28.376 28.322 0.0019
88 49 73 8 2 35.913 36.000 -0.0024
86 40 64 6 2 39.903 40.000 -0.0024
84 31 49 4 2 42.120 42.000 0.0029
85 3D 61 5 2 43.704 44.000 -0.0067
85 3F 63 5 2 44.971 44.9500 0.0016
84 39 57 | 4] 2 48,032 48.000 0.0007
44 1A 26 4 1 50.249 50.350 -0.0020
46 28 40 [ 6 | 1 53.205 52.800 0.0077
47 32 50 7 1 57.146 57.270 -0.0022
43 19 25 3 1 58.525 58.800 -0.0047
45 29 41 5 1 62.072 61.600 0.0077
48 40 64 8 1 63.846 64.000 -0.0024
47 3A 58 7 1 65.028 65.000 0.0004
46 35 53 6 1 67.614 67.200 0.0062
45 30 48 5 1 70.940 70.400 0.0077
44 29 41 4 1 72.417 72.000 0.0058
44 2B 43 4 1 75.373 75.000 0.0050
44 2C 44 4 1 76.851 77.000 -0.0019
46 40 64 6 1 79.807 80.000 -0.0024
45 3D 61 5 1 87.408 88.000 -0.0067
44 35 53 4 1 80.152 90.000 0.0017
44 3A 58 4 | 1 97.542 98.000 -0.0047
04 1A 26 4 0 100.498 100.000 0.0050
09 3B 59 9 0 108.022 108.000 0.0002
04 20 32 4 | O 118233 118.000 0.0020
03 1A 26 3 0 120.597 120.000 0.0050
06 35 53 6 0 135.228 135.000 0.0017
05 3B 59 5 ¢ 169.748 170.000 -0.0015
05 47 71 5 0 200.151 200.000 0.0008

Trident Microsystems, Inc.
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CPU can still access display memory, /O registers, and the
LUT/DAC. The standby state can be entered or exited
through control pins, register programming, or auto
detection of the CHNGDDET pin activity, display memory
access, and/or keyboard access. When in simultaneous
display mode, the chip activates DPMS off mode with
Standby Mode.

3.10.1.3 Suspend Mode

This mode is the lowest power consumption state in the
Cyber9388 before losing main power. During this state, the
panel power off sequence will be activated and both display
memory and video clock are shut off. The CPU can no
fonger access the display memory and the LUT/DAC is in
power-down mode.

DRAM refresh timing may be provided by either the
14.3MHz clock or the REFCLK pin. The 14.3MHz clock can
be divided down to provide & ms or 64 ms CAS before RAS
refresh.

Self-refresh is also supported in suspend mode. When the
REFCLK clock is selected or self-refresh DRAMs are used,
the 14.3MHz crystal oscillator is automatically shut off, if
shut off is enabled by the software control select bit.

Altematively, software may take total control of shutting off
the oscillator clock by software control bits.

This mode can be activated through a pin or register. When
activated by register, the software will continue to have
access to all internal registers. When activated by a pin, the
host interface is also powered down. Only the pin can bring
it out from the pin-suspend mode. Before the suspend pin
can aclivate the suspend mode, a delay of 0 to 15 seconds
must pass based on a software-programmed suspend
timer register. When deactivated, the suspend pin is not
delayed by the suspend timer.

When in simultaneous display mode, the chip will activate
the DPMS off mode with suspend mode.

3.10.1.4 Off Mode (OV Suspend without DRAM
Refresh)

Also known as zero-volt suspend mode or machine
powered off mode, this mode allows maximum power
savings for long periods. The system can save the
complete state of the video subsystem and restore the
state later during wam up. The Cyber9388 allows all
registers to be read and written to support this mode.

Trident Microsystems, Inc.
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3.10.2 Activating and Deactivating Power
Modes

This section describes the major activating and
deactivating power modes.

3.10.2.1 Controlling Standby Mode

Standby mode is activated by any combination of pin,
register bit, and timer settings, depending upon which
triggering mechanisms are enabled. Deactivating the
standby mode is achieved by deactivating all sources that
activate standby.

3.10.2.2 Controlling Suspend Mode

Suspend mode is activated by any combination of pin or
register bit settings, depending on which triggering
mechanisms are software enabled. If suspend mode was
caused by the pin, a deactivated suspend pin will
deactivate suspend mode, or the software can disable use
of the suspend pin by registers to deactivate suspend
mode. If suspend mode was caused by the suspend
register bit, only clearing this bit will deactivate suspend
mode.

3.10.3 Chip Power Sequence

3.10.3.1 Power-Up Sequence

1. /O to tum on MCLK, VCLK and DAC (bit 2) and wait
for at least 1 ms to stabilize the clock.

2. 1/0 to change MCLK source (bit 3} back to the original
clock source.

3. Waiting about 1 ms (step 2 takes some time), /O to
set to DPMS on state.

4. 1/0 to set screen active mode during vertical retrace
period.

3.10.3.2 Power-Down Sequence

1. /O to set to screen off mode during vertical retrace
period.

1O to set to one of the DPMS power down mode.
IO to select MCLK divider (bit[5:4]).

I/0 to select refresh number to 1 (3X5.11 and
3X5.2F).

5. 1fOto select 14.318 MHz source (bit 3).

About 50 ms later (step 5 takes some time), I/O to tum
off DAC, VCLK and MCLK (bitf2:0}).
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Composite sync and sub-carrier clock logic to drive the
standard TV encoder is also incorporated in this section.

3.9.2 LCD Flat Panel

The Cybergags can directly drive a variety of panels,
including:
Color active-matrix TFT panels (12,18, and 24 bit analog or

(12+12), (18+18) double pixel/CLK interfaces up to
1280x1024x64K colors.

Color passive DSTN panels (16 and 24 bit) interfaces up to
1024x768x16-bit.

Interfaced with the transmitter of LVDS technology, the
Cybera388 provides a low voltage, high speed, low EMI,
serial DC-balanced differential data to the LCD panel.

The flat panel interface provides or supports the following
functions for various panels:

Generates flat panel interface signals fike FLM, LP,
SCLK, and DE.

Generates different video data formats to directly drive
different types of panels.

Vertical and horizontal expansion of video displays to
LCD panel resolution.

Vertical centering.
Panel power sequencing.

3.9.3 Flicker-free NTSC/PAL TV Output

The Cyber9388 incorporates “flicker removal” and “vertical
scaling” logic for better video quality when displayed on an
interlaced TV monitor. VGA data as well as PC games are
often unusable on a TV monitor due to flicker effect, which
is caused by the interlaced monitor. The Cyber9388
eliminates this by smoothing adjacent lines and eliminating
one horizontal line every other six lines, which cause
flicker. The vertical scaling is also used to provide better
video quality when outputting the video to a TV, VCR, or
panel. Since the TV screen does not display as many
vertical lines as a VGA monitor, proprietary scaling is
implemented to avoid losing information when lines are
dropped. The data from the lines that are eliminated during
scaling is compensated into adjacent lines, thereby
avoiding loss of data.

The Cyberd388 supports a high quality ClearTV™ display
in compliance with NTSC and PAL standards.

The 3-line flicker free TV buffer embedded in the
Cyber9388 smoothes adjacent lines and eliminates
horizontal lines to remove the flicker effect in conversion of
non-intedaced VGA data to interlaced TV display data. As
a result, a very stable and pleasant display can be
achieved.
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A composite Sync (Csync) and subcarrier signals are
generated by the Cyber3388 to hook up with standard off-
shelf TV encoders, such as the AD722™ or Sony CXA™
sefies.

With the support of the triple clock synthesizer and the
versatile frame buffer interface, the dual display function is
able to display two independent images simultaneously
with different resolutions and color depths on an LCD panel
and TV, oron a CRT and TV. In addition, an identical
image can be displayed on a LCD display device and a TV
oron a CRT and TV simultaneously.

The Cyber3d388 can perform overscan and underscan,
which are nomally required in a computer and TV setting.
The overscan is able to let VGA data fill beyond the edges
of a visible area on a TV screen. The underscan allows
VGA data to be filled inside the edges of the visible area of
a TV screen. An automatic aspect ration adjustment will be
carried out by the Cyber9388 to prevent the image from
distortion caused by a different image ratio {Horizontal
length/Vertical length) used in the VGA and TV.

3.10 Advanced Power Management

The Cyber9388 provides flexible and extensive Advanced
Power Management (APM) capabilities. Power down
modes may be activated by hardware pins, hardware
timers, or software controf bits. DPMS is provided in either
software control mode or hardware timer mode. All
Advanced Power Management (APM) functions are easily
controlled using registers for MCLK, VCLK, Oscillator,
LUT/DAGC, Panel, Standby, and Suspend. The entire
Cyber9388 graphics system, including controller and
memory, may be shut down and restored because of the
complete readfwrite capability of all registers.

3.10.1 Power States

The Cyber9388 provides multiple states of power
management. The power states, or modes, are defined as
ready, standby, suspend, and off (see Table 3-1). Through
dedicated pins, register programming, and/or activity
timers, power states can be set as follows:

3.10.1.1 Ready Mode

Ready mode is the state where the Cyberd388 is in nomal
operation. Functional blocks, such as DAC, can be
disabled in this mode through register programming to save
power.

3.10.1.2 Standby Mode

During this mode, the panel power off sequence is
activated, the video clock is stopped and the video display
is inactive. The internal memory timing sequencer
responds only to DRAM refreshes and CPU accesses. The
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3.7 VGA Controller

The high performance VGA Controller provides full
hardware level VGA compatibility. At reset, the Cyber9388
is in hardware level VGA mode and all of the standard VGA
subsections {Display Confroller, VGA Graphics Controller,
and Attribute Controller) are enabled.

3.7.1  Display Controller

The Display Controller generates the horizontal and vertical
synchronization signals for flat panels and CRTSs, and the
composite synchronization signal (Csync) for TV displays.
It provides the address interface between the video
memory and display screen, cursor, and underiine timing of
the text modes and generates refresh requests for the
DRAM refresh cycle. Auto-contrast, text-expansion, and
auto-centering for image enhancement are part of the
functions of this block.

3.7.2  VGA Graphics Controller

The Graphics Controller controls the graphic and the text
modes for VGA compatibility. It is the interface between the
video memory and the CPU during the video memory
read/write operations. During system access of video
memory, the Graphic Controller can perform logical
operations on the memory data before reaching video
memory or the system data bus. These logical operations
are composed of four logical write modes and two logical
read modes. The logical unit allows enhanced operations
such as color compares in the read mode, individual bit
masking dunng write modes, intemal 32 bit writes in a
single memory cycle, and writing to the display buffer on
non-byte aligned boundaries. The Graphics Controller can
also perform logic operations an memory data before it
reaches the display memory or system data bus.

3.7.3 Attribute Controller

The Attribute Controller receives data from video memory
and formats it for output on the display monitor, and also
controls blinking, undeining, cursor insertion, and PEL
panning. In text mode, 16 bits of code are divided into 8
bits of character code and 8 bits of attribute code. The
character code is used as & look-up into a font table and
the attribute code is used to detemine character color,
blinking, bold, the non-interlaced underine, etc. In graphics
mode, the Attribute Controller serializes memory bits. Each
output color is translated through the internal color palettes
and then sent to the display DAC. Itis then used as an
address in the 18 or 24 bit color look-up table. The value
read from the color look-up table is converted into three
analog signals (R, G, B) for driving an analog display.

Trident Microsystems, Inc.
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For super VGA modes, the serialized data bypasses the
Attribute Controller. When the video function is disabled,
the Attribute Controller can also support the hardware
cursor with the cursor pattern stored in the off-screen area.

3.8 Embedded SDRAM

With 2MB embedded Synchronous DRAMs, the data bus of
display memory interface works more efficiently and
economically. In addition to the improvement in
performance achieved with the intemal arrangement of the
SDRAM, the space saved due to fewer parts required is an
advantage for LCD notebook applications.

The embedded SDRAM is composed of two independent
banks with hidden precharge and no penalty for bank
switching. With the embedded SDRAM, all functions
synchronized to clock edge, simplifying timing protocol. The
bandwidth available can be increased to a rate of more
than 600 Mbps.

The Display Memory Interface controls all access between
the Display Memory and the Graphics Engine. It generates
all memory timing and control signals, provides a character
clock for the CRT controller, and fetches display data sent
to the VGA Controller for final video output. It also
processes the proper timing centrol for the display. The
display memory features Single-Cycle memory read/write
timing for the SDRAM.

The Cyber9388 also allows programmable SDRAM timing
providing flexibility for the high quality display.
Programmable SDRAM timing is controlled through internal
MCLK registers. An additional State Machine clock may be
inserted for RAS access time. Up to five additional State
Machine clocks may be inserted for the RAS precharge.
Display memory RAS, CAS timing can be tuned using
register 3x5.23. Both RAS pre-charge and RAS-to-CAS
delay can be adjusted by 1-5 clock cycles.

3.9 Display Interface

The Cyberd388 provides an interface to all modem flat
panels and/or CRTs without additionai glue logic.
Integrated LUT/DAC supports True Color display. The
standard NTSC/PAL encoder is also supported.

3.9.1 LUTDAC

The integrated True Color LUT/DAC operates up to 170
MHz, allowing 1600x1200 non-interaced displays at 75 Hz.
For HiColor or True Color, the LUT/DAC works in a bypass
mode where the pixel data is the color displayed. For other
color modes, the DAC works in index mode where pixel
data is the index to the color palette. The DAC module is
compalible with the RS-343A and RS-170. It outputs RGB
analog signals to directly drive an analog VGA or SVGA
monitor with a dual terminated 75 ohm coaxial cable,
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Table 3-4. Power State Summary

| Mem

DRAM
Retresh

REV. 1.0

5/20/97

Ready on on on on on on on on
Standby off on on on on off on off
Software off on off on from crystal, on off off off
Suspend refCLK, or self-ref
Hardware off off off on from crystal, on off off off
Suspend refCLK, or self-ref

Off off off off off off off off off

3.10.4 Panel Power Sequencing

The Cyber9388 starts the panel power sequencing.
ENBKLT timing is included in the sequence to control either
the Backlight or Panel Enable (on some panels). The active
polarity of ENBKLT is controlled by a register bit. The
power up and power down sequencing is as follows:

3.10.4.1 Power-Up Sequence
ENPVDD active

1. After one vertical timing period, the panel interface
signal is active.

2. After 3 vertical timing periods, ENPVEE active.
3. After one vertical timing period, ENBKLT active.

3.10.4.2 Power-Down-Sequer.ce
1. ENBKLT inactive.
2. After one vertical timing period, ENPVEE inactive.

3. After 3 vertical timing periods, panel interface signals
are tri-stated.

4. After one vertical timing period, ENPVDD inactive.

3.10.5 CRT Power Sequencing

An approximate BIOS sequence is as follows:

3.10.5.1 Power-Up Sequence

1. Tun on MCLK/VCLK clock synthesizers and wait
1ms.

2. Program MCLK rate.
Select clock synthesizer as source of MCLK.

4. Program MCLK rate (if programmable clock selection
is made).

Tum on HSYNC/VSYNC.
. Tumon DAC.
7. Setscreenon.

3.10.5.2 Power-Down Sequence

1. Set screen off.

Turn off DAC.

Set HSYNG/VSYNC to DPMS desired state.
Turn off VCLK synthesizer.

Set divisor of extemal 14.318 clock as source of
MCLK.

6. Tum off intemal MCLK synthesizer.

PR S

Table 3-5§ DPMS State Summary with CRT Only and Hardware Timers

Ready on on on on on
Standby off on off on off
Suspend on off off on off

Off off off off on off

12
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3.11 Power-Up Configuration

The Cyber9388 uses memory data signals (MD[39:0]) as
the power up configuration input during system RESET. All
MD bus data signals have a pull-up resistor on their I/O
buffer. An extemal pull-down resistor must connect to the
MD bus pin for the signals that configure as low (0} input.

3.12 Timer Modes

The Cyber9388 offers a flexible timer for use in Standby,
and DPMS. The timer may be programmed to monitor a
programmable inactivity period based on any combination
of pin, memory accesses, and keyboard accesses.

The timer period is programmable to count %2 minute or 1
to 15 minutes in 1 minute intervals. If there is no activity on
the monitored logic for the selected period, the time-out
status is set and reflected on a readable bit.

The time-out state is reset in different ways, depending on
the use of the timer. In alf configurations, selecting no
monitored activity {setting the Timer Activity Monitor select
bits to 000} will reset the time-out state. In addition, if the
timer is used for Standby or DPMS, activity on the
monitored fogic can reset the time-out state.

3.13 Testability

In order to help diagnosis of the engineering and
production samples, some testing circuits are included in
the Cyber9388. The whole chip can be divided into three
sections for testing: clock synthesizer, DAC, and the VGA
core.

3.13.1 Observation of Internal VCLK and
MCLK

When the on-chip clock synthesizer is used, the internally
generated VCLK and MCLK can be observed on pin VCLK,
controlled by 3D5.3B, bits 6 and 5. For high frequencies,
i.., 135Mhz VCLK, the internal clock can be divided down
for observation, controlled by 3D5.3B, bit 4. This is useful in
the production environment.

3.13.2 DAC Testing

To test the on-chip DAC, the DAC is first set in the test
mode. The pixel data bus {7:0] is used to send data in and
the analog out is observed on the R, G, and B pins. At the
current writing, the maximum pixel data and clock that can
be generated by extemnal testing equipment is 120Mhz. Itis
particularly challenging to test a 170Mhz operation in the
lab and in the production environment.
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3.13.3 Pin Scan Testing

Pin scan provides a mechanism to test printed circuit
boards to determine whether the Cyber9388 is propery
soldered into the printed circuit board or not. Any signal
pins that are not connected to the circuit board or shorted
to a neighboring pin or trace will be detected using a circuit
board tester.

When pin scan is enabled, alf pins are connected
sequentially around the Cyber9388 into a single chain. The
first pin in the chain must be an input pin, and the last pin is
an output pin. Each input and the input side of a bi-
directional pin is exclusive-ORed with the scan data from
the previous neighboring input or output pin. On the output
pin, data from the previous stage is inverted then sent to
the next stage. The output side of a bi-directional pin must
be tri-stated, and a uni-directional tri-state output pin must
be enabled.

To enable pin scan testing, hold the ENTEST# pin and the
ROMCS# pin low, which will force all bi-directional pins into
tri-state and alt uni-directional tri-stated output pins into an
output enable state. Once in pin scan mode, the lester
drives all the input pins to zero and checks the output pin
values, After that, one input pin at a time is driven to a
logical high value, and all the output pin states are
observed. Typically, if an input pin’s value is changed and
all the higher-numbered output pins assume an incorrect
value, then that input pin is either shorted or unsoldered. If
an input is changed and all the higher-numbered outputs
are correct except for one output, then that output pin is
either shorted or unsoldered.

In the Cyber9388, the first pin of the chain is input pin
PCICLK, and the last pin of the chain is output pin INTA#.
The rest of the pins are connected counterclockwise into a
scan chain. During final chip or circuit board testing, it is
possible to connect the INTA# pin and the PCICLK pin
together to from a ring oscillator. The speed grade of each
chip can then be sorted. The number of inversion stages in
the Cyber9388 is arranged to be an odd number. The pin
scan order is shown in the pin assignment section.

3.13.4 Signature Analysis

Signature analysis is used to generate a unique value
within a frame for a specific mode when the frame buffer is
loaded with a specific pattem. The known good value,
which is provided by Trident, is compared with the value
generated within the signature generator register to
determine if the controller is good or bad. This feature is
useful in the mass production environment for quickly
sorting the good parts/boards. There is one place checked
by the signature generator within the Cyberd388 in the
RAMDAC block, just before the processed pixel data is
sent to the DAC. To test RAM, there is a testing bit, which
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will select whether the RAMDAC is in indexed mode or by-
pass mode. If the by-pass made is correct and the indexed
mode is incorrect, the RAM may have a problem. With the
signature analysis, the testing time can be reduced
significantly.

The signal analysis circuit is composed of a 16-bit
signature generator register, clocked by the pixel clock,
with some feedback circuits to ensure the minimal
overlapping of signatures for different pattems. To enable
the signature analysis, bit 7 of register 3C5.21 is set to 1
(busy) after the signature generator registers are reset.
Signature analysis is started at the rising edge of the next
VSYNC signal and stopped at the rising edge of VSYNC
following the starting VSYNC signal. Between these two

Cyber9388
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VSYNC signals defines the GATE condition during which
the signal analysis is performed. For text modes, the
blinking function should be disabled to make the signature
unique. Each bit of the 24-bit pixel data, which is selected
by bits [4:0] of register 3C5.21, is sent to the signature
analysis circuit. Each pixel clock between two VSYNC
signals will update the content of the signature register.
After this process is finished, which is indicated by bit 7 of
register 3C5.21 being reset to 0, the CPU can then read
the content of the signature generator registers for
comparison. This process is continued until all pixel data
sighals are analyzed. The graphics engine can be analyzed
similarly before and after the hardware acceleration is
performed,

Table 3-6. Fixed Sizing Vertical Expansion and Compression

Display Device Disp av Made

Resolution

LCD 640x480

LCD 800x600 525 525 ce ce ce 600 N/A N/A
LCD 1024x768 700 700 600 600 720 N/A 800 N/A
LCD 1280x1024 700 700 800 800 960 N/A N/A 1024
NTSC 534x400 top top full ful c N/A N/A N/A
NTSC 640x480 Same as LCD 640x480

PAL 640x480 Same as LCD 640x480

PAL ~-800x600 Same as LCD 800x600

Table Code: c = centered, e = expanded, full = full resolution, and N/A = not applicable.

Table 3-7. Horizontal Expansion and Compression

Display Device Displav Made

Resolution 40375 G Bl 20

LCD 640x480 full 640 ->full

LCD 800x600 ce ce 640 ->c,e 800 N/A N/A
LCD 1024x768 960 960 960 NA 1024 NA
LCD 1280x1024 1280 1280 640 ->1280 NA N/A 1280
NTSC 534x400 top top full N/A N/A N/A
NTSC 640x480 Same as LCD 640x480

PAL 640x480 Same as LCD 640x480

PAL ~800x600 Same as LCD 800x600

3.14 EEPROM/DDC Support

The Cyber9388 has eight (8) GPIO pins, any two of which
may be used to interface with any two wire 3V or 5V serial
interface, such as the VESA DDC standard or the

3-14

AT24C01™ from Atmel. Monitors equipped with DDC or
systems with this EEPROM can be used to store system
information such as monitor type, timing, serial number,
efc.

Trident Microsystems, Inc.
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The DDC INTERFACE/EEPROM requires two pins to 3. Send direction signal (R/W#)
communicate with the Cyber9388 controller: SCL (serial 4, Monitor ACK fto ensure that the DDC

clock) and SDA (serial data). To ensure proper operation, INTERFACE/EEPROM h ; :
the timing specified by the DDC INTERFACE / EEPROM as recaived starting address

L 5. Send 8-bit data (terminated with receiving ACK) (W#)
must be met, which is controlled by the programmer. The ) ; ) , )
functional timing for the DDC INTEyRFAg;/EEPROM or receive 8-bit data (terminated with sending ACK)
interface is shown in Figure 3.3. (R) _ .

The sequence of DDC INTERFACE / EEPROM operation 6. Continue step 7 untl alf data bytes are sent (W#) or
is as foliows: received (R)

1. Send START signal 7. Send STOP signal

2. Send 7-bit starting address

e 2 N 2 N A N
SDAout ——\ /  Addr X Dout X ACK \ /
SDAIn \_ Adr / \ Din X ACK /

Figure 3-2. DDC INTERFACE/EEPROM Timing

formatter accepts various YUV/RGB formats, integrates a
3.15 Zv lCaptureN MI Port programmable luminance interpolating filter and an
The function of the video capture is to receive any digital independent linear X and Y minifier.
video pixel data streams from other video sources, such as The Cyber9388 allows a PC card to write video data

TV decoders, VCR, MPEG 1 and 2, etc., and store them in

directly into the frame buffer under the graphics controller.
the frame buffer. The stored video image can be either

! 4 €0 Three different flavors of controllable sizes and shapes of
displayed together with a graphics image or fetched by the images can be overtaid with a mixed color depth up to the

CPU to perform further processing such as video editing or true color through the adjustments of the window key, color
hard disk storage. For video capture, there are two possible key, and chroma key.

data paths. One path is from the capture port and the other
ane is from the PCI host interface. They are merged
together before any video data processing, buffered in the
video FIFOQ, and then sent to the frame buffer.

The video image is stored in the off-screen memory and
the Video Display Processing block fetches the data from
the off-screen memory and performs scaling operations
with linear interpolation in both X and Y directions. In

The versatile capture port can be configured as a video addition, it converts the YUV pixels into linear RGB888
port or the Zoom Video (ZV) port. The fourth generation of pixels on the fly. The video image is overlaid with different
the Video processing engine in the Cyber9388 greatly color depths of the graphic data according to the color key.
improves the quality and functions of video processing. The The hardware scaling and color space conversion

major function blocks are the Video Capture Processing accelerate the DirectDraw™ applications and accelerate
and the dual overlay window Video Display Processing. the frame rate of the software playback.

The Video inputs can either be from the PCI bus or the
Video Capture Port which share the same pins with the
IBM feature connector (FC). This video engine accepts 8-
bit and 16-bit video data bus width of standard video
source input formats (CCIR656/CCIR601), providing a
glueless I/F with various decoders such as IBM MPEG 2,
BT815, SAA7110/1, CL450, etc. The programmable input

The Cyberd388 is able to handle Intercast (VBI, Vertical
Blanking Interval) supporting TV broadcasting with
embedded web-site information.

Trident Microsystems, Inc. 3-15
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3.16 Chip Block Diagram

The Cyber9388 can be divided into major blocks as shown
in Figure 3-4. They are: host interface, including post write
FIFO; GRAC for handling planar modes; CRT controller,
which controls both graphic and video circuits including
ATTRC, line buffer, VDE, graphic display queue, and

Cyber9388

REV. 1.0
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hardware cursor, memory interface; GE, 64-hit graphics
engine including data FIFO, clock synthesizer, DAC,
Sequencer; and embedded SDRAMs with the Build-In-Self-
Test (SDRAM BIST) unit. Part of the Sequencer, GRAC,
part of the CRT controller, the ATTRC, and some registers
for VGA compatibility constitute the VGA core.

L L iRsET
b vreF

Clock
Synthesizer

Graphic Display
Quesue

I

MCLK  yoikt VOLK2

CBE[3:0 —L—o
PAR et
AD[31:0] adend

|
FRAME#¥ -T—
CEVSELH ]

TRDY?Y

IRDYS et

PCIGLK _{__

STOPH g
IDSEL medeacd]

INTRY —p—ee]

RESET# ——ro

eIrjIe U} ISOH

HW Cursor

¢ 1
ATTRC 16 Display

H 24 Intatlace [— TFTOSIN
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Figure 3-3. Chip Block Diagram
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4. Electrical Specifications
This section describes the specifications of the Cyber9388.

4.1 Absolute Maximum Ratings
Table 4-1. Absolute Maximum Ratings

Cyber9386

TECHNICAL REFERENCE MANUAL

REV. 1.0
5/20/97

Case Temperature 0 to 85 Celsius
Storage Temperature -65 to 150 Celsius
DC Supply Voltage, VDD -0.510 4.6 Volts
DC Input Voltage, Vi (except /O pins) -0.5t0 4.6 Volts

DC Output Voltage, Vou (including /O pins)

-0.5to VDD + 0.5 Volts {Not exceeding 4.6 Volts)

DC Input Current, Ik

+20 mA

DC Output Current, lox

+ 50 mA

Note: Absolute maximum ratings are those values beyond which damage to the device may occur. Functional operation under absolute-
maximum-rated conditions is not implied.

4.2 Recommended Operating Conditions

Symbal

Table 4-2, Recommended Operating Conditions

| Parameter

VDD Supply voltage 27 36 v
Vin Input voltage VDD v
Vour Output voltage vDD v
Ta Operating free-air temperature -40 85 °C
AVAV Input transition rise or fall rate (between 0.8 V and 2.0 V) 0 8 ns/V

4.3 DC Specifications

Symbol

Table 4-3. DC Specifications

Parameter

| Units 'Cerxd!,ans

ViL Input Low Vollage. 08 \ VCC =3.3V10.3V
VIH Input High Voltage. 20 v VCC =3.3V20.3V
VoL Output Low Voltage. VSS+0.4 v
VCH Output High Voltage. 24 \
L Input Low Current. 15 HA VIN=0.0V, except /O ports
IH Input High Current. +15 pA VIN = VCC, /O ports
IOH, IOL Qutput Current {per pin*} 4 16 mA VCC=33V+5%
074 Off-state Leakage Current. £10 pA
CIN Input Capacitance. 10 pF FC = 1MHz
cout Output Capacitance. 10 pF FC = 1MHz
Clo VO Pin Capacitance. 10 pF FC=1MHz
ICC Power Supply Current. TBD mA VCC =3.3 V5%

*Note: Depends on pin’s function. See Section & for more details.

Trident Microsystems, Inc.
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4.4 AC Specifications

This section describes the AC Specifications.

4.4.1 Clock and Reset Timing

TECHNICAL REFERENCE MANUAL

REV. 1.0
5/20/97

Cyber9388

— tMeYe —)
EMHI}e =i< » tMLo
MCLK / N\ / /O /N N\
— tveye —»
tyHI e =i< o tvLo
velk /. /N /  \__/ /N T\
< tRHI >
| « tsup >
iy
RESET _/ \. -
4——tHD—>1
MDBUS ( —

Figure 4-1, Clock and Reset Timing Diagram

Table 4-4. Clock and Reset Timing

Symbol Min ins: Max {ns} Comment
Mcye 125 MCLK period.
IMHI B MCLK high time.
MLo 8 MCLK low time.
Weye 12.5 VCLK period.
tWHI [ VCLK high time.
Lo 6 VCLK low time.
tRH 200 RESET high time.
sup 30 Configuration setup time.
up 10 Configuration hold time.

Trident Microsystems, Inc.
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4.4.2 DDC INTERFACE/EEPROM Timing

PN tSU.tSTA > ttDH
<« tHD.STA <« IHD,DAT tLow 'HiIGH
| > tAA <—>|‘su.DATr | |
scL— -/ |\ L/ |/ \__/ /T
SDAIn —\ \ a
SDAout 7T X X X
START Addr Data STOP

Figure 4-2. EEPROM Timing Diagram

Table 4-5. EEPROM Timing

Mrfus) | Maxius) | Commen:
1SU.STA 47 Start set-up time.
HD.STA 40 Stant hoid time.
tA 01 35 Clock low to data out valid.
tDH 0.1 Data out hold time.
tHD.DAT 0 Data in hold time.
ISUDAT 0.05 Data in set-up time.
Low 47 Clock pulse width low.
1HIGH 40 Clock pulse width high.

Trident Microsystems, Inc.
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<+ tcye
tHigH f«— fo— tgy —>
tLOW —-bd—-tH
CLK/y\__/—\__/\_\_/\/\/_W/%\
—{tprp
FRAME# NN /
—{tyar
AD D ——1_ D
o{ton — torF—|
C/BE# X X —
IRDY# \ /
TRDY# NS N/
DEVSEL# \ /T -
STOP# \_ /

Figure 4-3. PCI Bus Timing Diagram

Table 4-6. PCl Bus Timing

66MH7 l
Maxisl | Minins) | HMax(ns | Commen

foyve 30 15 30 CLK cycle time.
IHIGH 12 6 CLK high time.
fLow 12 6 CLK low time,

VAL 2 H 2 6 CLK to signal valid delay - bus signals..
tpTP 2 12 2 6 CLK to signal valid delay - point to point signals.
loNn 2 2 Float fo active delay.

YoFF 28 14 Active to float delay.

gy 7 5 input setup time to CLK.

H 0 0 input hold time from CLK.

4-4
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4.4.4 Vertical Timing

VIDEO -
\ BLANK PERIOD ACTIVE VIDEO AREA \
— N
(FRONT PORCH)
ta‘f te
|TB_ACK PORCH)
ts
(SYNC RATE)

-—
VERTICAL _ <15
SYNC T\

Figure 4-4. Vertical Timing Diagram

Table 4-7. Vertical Timing (ms)

flax

Colors
01 25.2 MN 40x25 16 1.577 12.711 0413 14.268 0.064 1.08 +
23 252 AN 80x25 16 1.577 12711 0.413 14.268 0.064 1.08 +
ot 1 25.2 AN 40x25 16 3.146 11.122 1.208 14.268 0.064 1.87 -
'3 252 AN 80x25 16 3.146 11122 1.208 14,268 0.064 1.87 -
O+,1+ 28.3 AN 40x25 16 1.577 12.711 0413 14.268 0.064 1.08 +
2+,3+ 283 AN 80x25 16 1.577 12.711 0.413 14.268 0.064 1.08 +
45 252 APA 320x200 4 1.577 12.711 0.413 14.268 0.064 1.08 +
8 252 APA 640x200 2 1577 12.711 0413 14.268 0.064 1.08 +
7 283 AN 80x25 Mono 3.146 11.122 1.208 14.268 0.064 1.87 +
7+ 283 AN 80x25 Mono 1.577 12.711 0413 14.268 0.064 1.08 +
252 APA 320x200 16 1.577 12.711 0.413 14.268 0.064 1.08 +
E 25.2 APA 640x200 16 1.577 12711 0.413 14.268 0.064 1.08 +
252 APA 640x350 Mono 3.146 11.122 1.208 14.268 0.064 1.87 -
10 25.2 APA 640x350 16 3.146 11.122 1.208 14.268 0.064 1.87 -
11 252 APA 640x480 2 1.430 15.253 0.350 16.683 0.064 1.02 -
12 252 APA 640x480 16 1.430 15.253 0.350 16.683 0.064 1.02 -
13 252 APA 320x200 256 1.577 12.7111 0.413 14.268 0.064 1.08 +
50 252 AN 80x30 16 1.430 15.253 0.350 16.683 0.064 1.02 -
51 252 AN 80x43 16 1.852 15.031 0.540 16.683 0.064 1.05 -
52 25.2 AN 80x60 16 1.430 15.253 0.350 16.683 0.064 1.02 -
53 40.0 AN 132x25 16 3.168 11.200 1.248 14.368 0.064 1.86 -

Trident Microsystems, Inc. 4-5
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Table 4-7. Vertical Timing (ms) (Cont'd)

Made CLK Type | Display
54 40.0 AN 132x30 16 1.376 15.360 0.352 16.736 0.064 0.60 -
55 40.0 AN 132x43 16 1.600 15.136 0.576 16.736 0.064 0.96 -
56 40.0 AN 132x60 16 1.376 15.360 0.352 16.736 0.064 0.60 -
57 449 AN 132¢25 16 3.079 11.225 1.219 14.304 0.064 1.80 -
58 449 AN 132x30 16 1315 15.394 0.321 16.709 0.064 0.93 -
59 449 AN 132x43 16 1.538 15170 0417 16.708 0.064 1.06 -
5A 449 AN 132x60 16 1.315 15.394 0.321 16.709 0.064 0.93 -
5B 36.0 APA 800x600 16 0711 17.067 0.028 17.7115 0.057 0.56 -
5Ct 50.35 APA 640x400 256 1.557 1271 0.413 14.268 0.064 1.08 +
5C2 252 APA 640x400 256 11.02 .557 1271 0413 14.268 1.08 +
5D! 50.35 APA 640x480 256 1.430 15.253 0.350 16.683 0.064 1.02 -
502 252 APA 640x480 256 1.430 12.253 0.350 16.683 0.064 1.02 -
5E! 720 APA 800x600 256 0711 17.067 0.028 17.778 0.057 0.86 -
5E? 36.0 APA 800x600 256 0.711 17.067 0.028 17.778 0.057 0.56 -
5E? 50.3 APA 800x600 256 1.395 12.489 0.479 13.883 0.125 0.79 +
SF 449 APA 1024x768 {1} 16 0873 10.810 0.155 11.683 0.056 0.66 +
5F 65.0 APA 1024x768 (NI} 16 0.945 15.785 0.329 16.731 0.041 0.58 +
5Fa4 75.0 APA | 1024X768 (HR) 16 0673 13.599 0.053 14.272 0.106 0.51 +
60 449 APA 1024X768(1) 4 0.873 10.810 0.155 11.683 0.056 0.66 +
61 449 APA 768x1024 (1) 16 0.791 13.501 0.119 14.292 0.040 0.63 +
62 449 APA 1024x768 (1) 256 0.873 10.810 0.155 11.683 0.056 0.66 +
62 65.0 APA | 1024x768 (NI} 256 0.945 15.785 0.329 16.731 0.041 0.58 +
6234 75.0 APA | 1024x768 (HR)| 256 0673 13.599 0.053 14.272 0.106 0.51 +
63 75.0 APA | 1280X1024 {I) 16 1120 10.705 0.379 11.835 0.084 0.67 +
64 75.0 APA 1280X1024 (1) 256 1.120 10.705 0.379 11.835 0.084 0.67 +
65 162.0 APA | 1600x1200 (NI 16 0.667 16.000 0.013 16.687 0.04 0.613 +
66 1755 APA | 1600x1200 (NI) | 256 0615 14.768 0.012 15.400 0.037 0.566 +
6C 75.0 APA 640x480 16M 1430 15.253 0.350 16.683 0.064 1.02 -
701715 77.0 APA 512x480 32/64K | 1.430 15.253 0.350 16.683 0.064 1.02 -
74/755 | 50.35 APA 640x480 32/64K | 1430 15.253 0.350 16.683 0.064 1.02 -
76/775 72.0 APA 800x600 32/64K | 1.430 15.253 0.350 16.683 0.064 0.56 -
7A/7B 157.5 APA 1280x1024 32/64K | 0527 11.235 0.011 11.800 0.033 0.483 +

Notes: {. 16-bit DRAM bus version of mode.

2. 32-bit DRAM bus version of mode.

3. Based on VESA (Video Electronics Standards Association) standards VS900502 and VS910801.
4. HR=High refresh or 70Hz vertical refresh.

5

. Same timing on 32K and 64K color modes.

4-6 Trident Microsystems, inc.
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4.4.5 Horizontal Timing

VIDEO
\ BLANK PERIOD ACTIVE VIDEO AREA
tz 1g
(FRONT PORCH)
tg" I<-t1 0
(BACK PORCH)
g t12
(SYNC RATE)
<1y
HORIZONTAL
SYNC

Figure 4-5. Horizontal Timing Diagram

Table 4-8. Horizontal Timing (ps)

Display i 3 g ! lig ’ iy i 145 Polarity

0.1 25.2 AN 40x25 16 6.356 25.422 0.636 1.907 3.813 31.778 -
23 25.2 AN 80x25 16 6.356 25.422 0.636 1.907 3813 31.778 -
0*1* 25.2 AN 40x25 16 6.356 25.422 0.636 1.907 3813 31.778 +
23 25.2 AN 80x25 16 6.356 25.422 0.636 1.907 3813 31.778 +
O+1+ 28.3 AN 40x25 16 6.356 25.422 0.636 1.907 3813 31.778 -
2+3+ 283 AN 80x25 16 6.356 25.422 0.636 1.907 3813 31.778 -
45 252 APA 320x200 4 6.356 25.422 0.636 1.907 3813 31.778 -
6 25.2 APA 640x200 2 6.356 25422 0.636 1.807 3.813 31.778 -

7 283 AN 80x25 Mono 6.356 25.422 0.636 1.807 3813 31.778 +
T+ 28.3 AN 80x25 Mono 6.356 25.422 0.636 1.907 3.813 31.778 +
25.2 APA 320x200 16 6.356 25422 0.636 1.807 3813 31.778 -

E 252 APA 640x200 16 6.356 25.422 0.636 1.907 3.813 31.778 -
252 APA 640x350 Mono 6.356 25.422 0.636 1.907 3.813 31.778 +

10 252 APA 640x350 16 6.356 25.422 0.636 1.907 3813 31.778 +
A 252 APA 640x480 2 6.356 25.422 0.636 1.907 3813 31.778 -
12 252 APA 640x480 16 6.356 25.422 0.636 1.807 3813 31.778 -
13 25.2 APA 320x200 256 6.356 25.422 0477 2,066 3.813 31.778 -
50 25.2 AN 80x30 16 6.356 25.422 0.636 1.907 3.813 31.778 -
5 25.2 AN 80x43 16 6.356 25.422 0.636 1.907 3813 31.778 -
52 25.2 AN 80x60 16 6.356 25422 0.636 1.907 3813 31.778 -

Trident Microsystems, Inc. 4-7
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Table 4-8. Horizontal Timing (ps) (Cont'd)

Max l
Colors l Ly ig
53 40.0 AN 132x25 16 5600 | 26.400 | 0.000 1.800 | 3.800 | 32.000 +
54 40.0 AN 132x30 16 5600 | 26.400 | 0.000 1.800 | 3.800 | 32.000 -
55 40.0 AN 132x43 16 5600 | 26.400 0.000 1.800 3.800 32.000 -
56 40.0 AN 132x60 16 5.600 | 26.400 0.000 1.800 3.800 | 32.000 -
57 449 AN 132x25 16 5612 | 26459 | -0.200 1.804 4009 | 32071 +
58 449 AN 132x30 16 5612 26.459 | -0.200 1.804 4009 | 32.071 -
59 449 AN 132x43 16 5612 26.459 | -0.200 1.804 4.009 32.071 -
5A 449 AN 132x60 16 5612 | 26459 | -0.200 1.804 4,009 32.071 -
58 36.0 APA 800x600 16 6222 | 22222 | 0667 | 3500 | 2.028 | 28.660 -
58! 50.35 APA 800x600 16 4.926 15.889 0.794 2.066 2.066 20.814 +
5C? 50.35 APA 640x400 256 6.356 25.422 0.556 1.668 4131 31.778 -
5C3 252 APA 640x400 256 6.356 25.422 0636 1.907 3.813 31.778 -
5D? 50.35 APA 640x480 256 6.356 25.422 0.556 1.668 4131 31.778 -
sD° 252 APA 640x480 256 6.356 25.422 0.636 1.907 3.813 31.778 -
5E2 720 APA 800x600 256 6.222 | 22222 | 0667 | 3.500 | 2028 | 28.660 +
5E° 36.0 APA 800x600 256 6222 | 22222 | 0667 3500 | 2028 | 28.660 -
5E° 503 APA 800x600 256 4.926 15.889 0.794 2.066 2.066 | 20.814 +
5F 449 APA 1024x768 (I} 16 5.345 22.806 0.204 1.260 3956 | 28.151 +
5F 65.0 APA 1024x768 (NI) 16 4800 | 15.754 | 0615 1.108 3.077 | 20.554 +
SFt4 75.0 APA 1024X768 (HR) 16 4.053 13.653 0.320 1.920 1.813 17.707 +
60 449 APA 1024X768(1) 4 5.345 22.806 1.069 1.782 2494 28.151 +
61 449 APA 768x1024 (1) 16 9.265 17.105 | -1.782 4,633 4.811 26.370 +
62 449 APA 1024768 {) 256 5345 | 22.806 | -0.178 2.851 2316 28.151 +
62 65.0 APA 1024x768 {NI) 256 4.800 15.754 0.615 1.108 3.077 20.544 +
6214 75.0 APA 1024x768 (HR) 256 4.053 | 13.653 | 0.320 1.920 1.813 | 17.707 +
63 750 APA 1280X1024 (1) 16 3.965 17.035 0.255 0.205 3.400 21.000 +
64 75.0 APA 1280X1024 (1) 256 3.965 17.035 0.255 0.205 3.400 21.000 +
65 162.0 APA 1600x1200 (NI) 16 3.457 9.877 0.395 1.877 1.187 13.300 +
66 1755 APA 1600x1200 (NI) 256 3.191 9.117 0.365 1.732 1.094 12.300 +
6C 75.0 APA 640x480 16M 6356 | 25.422 0.636 1.907 3.813 31.778 -
70715 770 APA 512x480 32/64K 6.356 25422 0.636 1.807 3.813 31.778 -
74/755 | 50.35 APA 640x480 32/64K | 6356 | 25422 | 0.636 1.907 | 3813 | 31.778 -
76/77% 72.0 APA 800x600 32/64K 6.222 | 22222 0.667 3.500 2.028 28.660 -
TATB | 1575 APA 1280x1024 264K | 2844 | 8127 | 0305 1.524 1.016 | 11.000 +
Notes: Based on VESA (Video Electronics Standards Association) standards V5900502 and VS910801.

1
2. 32-bit DRAM bus version of mode.

3. HR=High refresh or 70Hz vertical refresh.
4, Same timing on 32K and 64K color modes.

4-8 Trident Microsystems, Inc.
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4.46 PCIROM BIOS Access Timing

= t -

t, —»
ROMCS#
ty >
- t3 l— t5 —

RMD{7:0]

High Z

Valid Data

///// = Undefined state

High Z

Figure 4-6. PCI ROM BIOS Access Timing Diagram
Table 4-9. PCI ROM BIOS Access Timing

Symboi Description Min ins) Typ insl Wax {nsj
Cycle time. 32 DMCLKs
t Chip enable access time. 150
I3 Address access time. 150
14 Data to high Z delay time. 85
Ig Valid data from invalid address hold time. 10

Trident Microsystemns, inc.
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4.4.7 Panel Power Sequencing Timing

‘PDON | *PDOFF
1 unit | 1 unit
ENPVD N
PXTData .
'veeon —» — 3 units 'VEEOFF |« » 3 units
ENPVEE
:ENBKLT; :ENBKL'I;
1unit T unit
VBKLIT N

Figure 4-7. Panel Power On/Off Sequence

Table 4-10. Panel Power On/Off Sequence

Symbol | Description Typical

tPDON Enable Panel Data s::;ne/Programmable‘
\PDOFF Disable Panel Data 1 E:ssme/Programmab!e'
YEEON Enable Panel BIOS Volts 3 zrr:;ne/Programmable'
WEEOFF Disable Back Light 3 ‘I’:Jr‘?;ne/Programmable'
{ENBKLT Enable Back Light 1 Errr?:le/Programmable‘

Note 1: The timing is software programmable. Refer to 3CF.23.3, 3CF.24[3:0} and 3CF.25[3:0].

4-10 Trident Microsystems, Inc.
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oo X o K e K m X ]

Figure 4-8. Flat Panel Interface Timing

Table 4-11. Flat Panel Interface Timing

} Min (s} Max (ns; l Commen:
T T 15 SCLK cycle time
T2 T2 4T LP high time
13 T3 20 LP falling edge to SCLK rising edge
T4 T4 20 SCLK falling edge to LP rising edge
15 T5 100 FLM setup time
T6 Té 40 FLM hold time
T7 T7 5 panel DATA setup time
T8 T8 10 panel DATA hold time

Trident Microsystems, Inc.




/ Irident

Cyber9388 REV. 1.0
TECHNICAL REFERENCE LIANUAL 5/20/97

4.49 VMI Host Port Timing

The VMI port is provided for the Cyber9388 to communicate with any other device which may not have a PCI host interface, such
as an MPEG decoder (Trident’s 9530). The VMI timing is shown in Figure 5-13.

HA[3:0]

N

CS#

WR#
RD#

3

b
A 4

3

Y
.

READY

HD[7:0] &

Write Data o

WRITE

HD[7:0]

S

READ

Read Data

Symbo!

Figure 4-9. VMI Host Port Timing

Table 4-12. Video Module Interface Timing

Min (ns) Max (ns) Description

HA, CS# setup until WR# or RD# LOW

b 0 HA, CS# hold after WR# or RD# HIGH

1 28 Delay READY LOW after WR# or RD# LOW
14 5 HD setup until WR# LOW

5 10 HD hold after WR# HIGH

ls o} - READY pulse width

t7 38 - WR# HIGH until any command

ts 0 {Read Cycle) HD setup until READY active

ts 0 15 (Read Cycle) HD hold after RD# inactive

tio 0 100 Delay WR# or RD# HIGH after READY HIGH
t 40 Read/Write command pulse width

Trident Microsystems, Inc.
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4.4.10 TV Composite SYNC Timing

A composite sync signal is required by most TV encoder chips. The Cyber9388 provides correct composite timing that meets TV
standards such as PAL or NTSC specifications.

4.4.10.1 NTSC TV Timing

l s —p Analog Serration Pulses
S [ Field 1

523 524 528§ 1 2 3 4 5 ] 7 8 ] 10 22 '

Equalizing ~
Pulse U Burst Phase

. . j Analog
S | T Field 2

EGUalizing
Pulse

2861 262 263 264 265

Start of
Vsync

\J Burst Phase

) ) j Analog
Mg T Field 4

261 262 263 264 265

Burst begins with positive half-cycle \ \ \
Burst phase = 180° relative to B-Y —> I‘_ Hsyne __" l" Hsync/2
Burst begins with negative half-cycle I l | | | ” H |
Burst phase = 180° relative to B-Y w2 | He | H/2 | H/2 \
NTSC:

Line/Field = 525/60 FH = 15.734 KHz

FV =59.94 Hz FSC = 3.579545 MHz

Figure 4-10. Four-field NTSC Format and Burst Blanking
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Start of
Vsync

LW &K, R i A
620 l—‘ 821 P'm 23 628 | 25 1 2 3 3 s s 7 I 23 2

Y -U Component of burst phase

) ) ) Analog
l . > Field 2

Analog
A > Field 3

620 |J621 22 623 624 625 1 2 3 4 5
i R A Analog
T T > Field 4

l 308 l-JS 9 310 311 312 313 314 315 316 317
Field Five
Burst
blanking
intervals Field Six
Field Seven
Field Eight

T Burst Phase = Reference Phase = 135° relative to U
PAL Switch = 0, +V component

l Burst Phase = Reference Phase +90° = 225° relative to U
PAL Switch = 1, -V component

Figure 4-11. Eight-field PAL Format
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5. Configuration Table

5.1.  Video Modes

The following information describes various video modes which include:
e  Standard Video Modes

e  Extended Video Modes

e \ideo Mode Cross Reference

Table 5-1. Standard Mode Support

[Node I Resalitior

e ’ ‘ - ; {
| Coiors fobrag | Freg P Lem N SV Type | Feature
i )

OH,1H | 320x200-16 28 314 70 All B8oo 40x25 8x8 Text NINP
2H3H | 640x200-16 28 314 70 All B80o 80x25 8x8 Text NILN,P
4H,5H | 320x200-4 25 314 70 All B8oo 40x25 8x8 Graph | NINP
6H 640x200-2 25 314 70 All Bsoo 80x25 8x8 Graph | NLNP
7H 720x350-Mono 28 s 70 Al Booo 80x25 9x14 Text NLN,P
DH 320x200-16 25 314 70 Alf A000 40x25 8x8 Graph | NINP
EH 640x200-16 25 314 70 All A00O 80x25 8x8 Graph | NINP
FH 640x350-mono 28 314 70 All Booo 80x25 8x14 Graph | NINP
10H 640x350-16 25 314 70 Ali A000 80x25 8x14 Graph | NINP
11H 640x480-2 25 314 60 All A00o 80x30 8x16 Graph | NLNP
12H 640x480-16 25 314 60 All A000 80x30 8x16 Graph | NINP
13H 320x200-256 25 314 70 Alt A000 40x25 8x8 Graph | NINP

Note: Refresh rates for Table 5-1 are located at the end of Table 5-4.

Features: NI - non-interlaced VGA display

| - interlaced VGA display

N -NTSC TV display { VGA monitor and TV display switching )
P - PAL TV display (VGA monitor and TV display switching )

Trident Microsystems, Inc.
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Table 5-2, Extended Mode Support

1 . .
Mode Resalution’ ! Pixel ‘ Hor Vert Text
# Colore | Freg | Freg Frog | Mem Addr Res o Type | Feature

640x480-16 80x30
51H 640x473-16 25 315 60 All B80o 80x43 8x8 Text NLN,P
52H 640x480-16 25 315 60 All Baoo 80x60 8x8 Text NIN,P
53H 1056x350-16 40 313 70 Al Bsoo 132x25 8x14 Text NI
54H 1056x480-16 40 31.3 60 Al B8oo 132¢30 8x16 Text NI
55H 1056x473-16 40 313 60 All Baoo 132x43 8x8 Text NI
56H 1056x480-16 40 31.3 60 Al Bsoo 132x60 8x8 Text NI
57H 1188x350-16 45 313 70 512K | B8oo 132x25 9x14 Text NI
58H 1188x480-16 45 313 60 512K | Bsoo 132¢30 9x16 Text NI
59H 1188x473-16 45 31.3 60 512K | B8oo 132x43 8x8 Text NI
5AH 1188x480-16 45 313 60 512K | B8oo 132x60 8x8 Text NI
SBH_1 | 800x600-16 40 379 60 All Ao000 100x75 8x8 Graph NLP
5BH_2 |800x600-16 49.5 46.9 75 512K | A000 100x75 8x8 Graph NLP
5BH_3 | 800x600-16 56.3 53.7 85 512K | A0OO 100x75 8x8 Graph NLP
5CH 640x400-256 25 316 70 ™ A000 80x25 Bx16 Graph | NIN,P
5DH_1 | 640x480-256 25 315 60 512K 1 A000 80x30 8x16 Graph | NINP
5DH_2 | 640x480-256 315 37.9 72 512K | A000 80x30 8x16 Graph | NIN,P
5DH_3 | 640x480-256 315 37.5 75 512K | B80o 80x60 Bx16 Graph NI
5DH_4 | 640x480-256 36 43.3 85 512K | B80o 80x60 8x16 Graph NI
S5EH_1 | 800x600-256 40 37.9 60 512K | A000 100x37 8x16 Graph NLP
5EH_2 | 800x600-256 495 46.9 75 512K | AQ0O 100x37 8x16 Graph NP
5EH_3 | 800x600-256 56.3 53.7 85 512K | A000 100x37 8x16 Graph NI,P
5FH_1 | 1024x768-16 45 355 8&7i 512K | A000 128x48 8x16 Graph !
5FH_2 | 1024x768-16 65 48.5 60 512K | A000 128x48 8x16 Graph NI
5FH_3 | 1024x768-16 75 56.5 70 512K | A000 128x48 8x16 Graph NI
5FH_4 | 1024x768-16 78.8 60 75 512K | Ao0O 12Bx48 8x16 Graph NI
S5FH_5 | 1024x768-16 94.5 67.9 85 512K | A000 128x48 8x16 Graph NI
62H_1 | 1024x768-256 45 355 87i M A000 128x48 8x16 Graph !
62H_2 | 1024x768-256 65 48.5 60 ™ A000 128x48 8x16 Graph NI
62H_3 | 1024x768-256 75 56.5 70 ™ A000 128x48 8x16 Graph NI
62H_4 | 1024x768-256 80 59.5 75 ™ AQ00 128x48 8x16 Graph Ni
62H_5 | 1024x768-256 94 68.7 85 ™ AQ00 128x48 8x16 Graph Ni
63H_1 | 1280X1024-15 75 46.9 87i 1M AQ00 160X64 8X16 Graph |
63H_2 | 1280X1024-15 108 63.0 60 ™ A0oo 160X64 8X16 Graph Nt
63H_3 | 1280X1024-16 135 80 75 M Aco0 160X64 8X16 Graph NI
64H_1 | 1280X1024-256 75 46.9 87i M Acoo 160X64 8X16 Graph |
64H_2 | 1280x1024-256 108 63.0 60 2M AQ00 160x64 8x16 Graph NI
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Table 5-2. Extended Mode Support (Cont'd)

64H_3 | 1280x1024-256 1356 80.0 75 M AQ00 160x64 8x16 Graph NI
65H_1 | 1600x1200-16Ci 135 62.5 96i ™ A000 200x75 8x16 Graph Ni
65H_2 | 1600x1200-16C 162 75 60 ™ A000 200x75 8x16 Graph NI
66H_1 | 1600x1200-256Ci 135 62.5 96i M A000 200x75 8x16 Graph Ni
66H_2 | 1600x1200-256C 162 75 60 2M Aooo 200x75 8x16 Graph Ni
6AH 800x600-16 40 35.2 60 All A000 100x75 8x8 Graph NILP
6BH 640x400-T 25 31.6 70 1M A000 40x25 8x8 Graph | NIN,P
6CH_1 | 640x480-T 50 31.5 60 M A0o0 80x30 8x16 Graph | NINP
6CH_2 | 640x480-T 31.5 37.9 72 ™ Ao0co 80x30 8x16 Graph | NIN,P
6CH_3 | 640x480-T 31.5 375 75 1M A000 80x30 8x16 Graph | NIN/P
6CH_4 | 640x480-T 36 433 85 M A000 80x30 8x16 Graph NI
6DH_1 | 800x600-T 40 379 60 M A000 200x74 8x16 Graph NI,P
6DH_2 | 800x600-T 49.5 46.9 75 M A0o0 200x74 8x16 Graph NLP
6DH_3 | 800x600-T 56.3 53.7 85 2M Aooo 200x74 8x16 Graph NLP
6EH_1 | 1024x768-T 45 355 87i M Ao00 128x48 8x16 Graph !
6EH_2 | 1024x768-T 65 484 60 4aM A000 128x48 8x16 Graph NI
6EH_3 | 1024x768-T 75 56.4 70 M A000 128x48 8x16 Graph NI
6EH_4 | 1024x768-T 78 60 75 aM A000 128x48 8x16 Graph N
6EH_5 | 1024x768-T 94.5 67.9 85 M A000 128x48 8x16 Graph NI
72H 640x400-32k 25 314 70 512K | A000 64x30 8x16 Graph | NINP
73H 640x400-64k 25 31.4 70 512K | A000 64x30 8x16 Graph | NINP
74/5H_1 | 640x480-32/64K 25 314 60 ™ AQ00 80x30 8x16 Graph | NIN,P
74/5H_2 | 640x480-32/64K 25 37.9 72 ™ A000 80x30 8x16 Graph | NINP
74/5H_3 | 640x480-32/64K 315 37.5 75 M A000 80x30 8x16 Graph | NINP
74/5H_4 | 640x480-32/64K 36 433 85 M A000 80x30 8x16 Graph | NINP
76/7TH_1 | 800x600-32/64K 40 37.9 60 ™ AQ00 200x37 8x16 Graph NLP
76/7H_2 | 800x600-32/64K 49.5 46.9 75 ™ A000 200x37 8x16 Graph NIP
76/7H_3 | 800x600-32/64K 56.3 53.7 85 ™ A000 200x37 8x16 Graph NIP
78/9H_1 | 1024x768-32/64K 449 355 87i M A000 128x96 8x16 Graph |
78/9H_2 | 1024x768-32/64K 65 48.4 60 M A000 128x96 8x16 Graph ]
78/9H_3 | 1024x768-32/64K 78 60.0 75 2M A00O 128x96 8X16 Graph NI
78/9H_4 | 1024x768-32/64K 94 68.7 85 M A000 128x96 8X16 Graph N
7BH_1 | 1280x1024-64K 78 46.4 87i 4aM A000 160x128 8x16 Graph |
7BH_2 | 1280x1024-64K 108 63.9 60 4M AQ00 | 160x128 8x16 Graph |
7BH_3 | 1280x1024-64K 135 80 75 4aM AQ00 160x128 8x16 Graph |
7BH_4 | 1280x1024-64K 157.5 848 85 M A00C 160x128 8x16 Graph |

Note: In all of the tables showing display modes in this TRM, 32K Color mode can only be supported in a DOS environment.
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Table 5-3. Extended Mode Support Yet to be Developed

7EH 320x200-32K 25 314 70 512K | A000 40x25 8x8 Graph | NIN,P
7FH 320x200-64K 25 314 70 512K | A000 40x25 8x8 Graph | NIN,P

Table 5-4. Monitor Groups for Tables 5-1 and 5-2

Horizontal 1

Frequency' | 540x400 ‘ cdx 380 ! 800x600 1024x7¢68 1280x1024 ‘ 1600x1200

31K 70 60 56 87i 87i 87i
35K 70 60 60 87i 87i 87i
48K 70 75 75 60 87i 87i
57K 70 85 75 70 87i 87i
85K 70 95 85 75 60 87i
72K 70 95 85 85 60 87i
82K 70 95 95 85 60 87i
100K 70 95 95 85 60 87i

Note 1:  Corresponds to maximum horizontal frequency supported by Monitor Group.

Features: NI - non-interlaced VGA display
| - interlaced VGA display
N - NTSC TV display ( VGA monitor and TV display switching )
P - PAL TV display (VGA monitor and TV display switching )

5-4 Trident Microsystems, Inc.
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Table 5-5. Graphic Resolutions and Color Depth Modes Supported

MODE 2iAB DRAM 4MB DRAR

640x400-256, 8 bits/pixel v v
640x400-64k, 16 bits/pixel v v
640x400-16M, 24 bits/pixel v v
640x480-256, 8 bits/pixel v v
640x480-64Kk, 16 bits/pixel v v
640x480-16M, 24 bits/pixel v v
800x600-16, 4 bits/pixel L ] L
800x600-256, 8 bits/pixel v v
B800x600-64k, 16 bits/pixel v v
800x600-16M, 24 bits/pixel v v
1024X768-16, 4 bits/pixel L4 o
1024X768-256, 8 bits/pixel v v
1024X768-64k, 16 bits/pixel v v
1024X768-16M, 24 bits/pixel v
1280x1024-16, 4 bits/pixel ® ®
1280x1024-256, 8 bits/pixel v v
1280x1024-64k, 16 bits/pixel v
1600x1200-16, 4 bits/pixel ® e
1600x1200-256, 8 bits/pixel v v

Note: @ means “Supported but not accelerated by the graphics engine.”
v means “Supported and accelerated by the graphics engine.”

Trident Microsystems, Inc.
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Table 5-6. Video Modes Supported for MPEG1 or TV-PAL with a Minify Factor = 2

Bandwidth (Mbps) 2MB Embedded SGRAM
Res., Color, Ref. Rate Gm Pm Cm 66MHz (422) 83MHz (531)
640x480, 256C, 60Hz 25 22 135 GPC GPC
640x480, 256C, 75Hz 3 27 135 GPC GPC
640x480, 64KC, 60Hz 50 22 135 GPC GPC
640x480, 64KC, 75Hz 65 27 135 GPC GPC
640x480, 16MC, 60Hz 75 22 13.5 GPC GPC
640x480, 16MC, 75Hz 98 27 135 GPC GPC
800x600, 256C, 60Hz 40 27 135 GPC GPC
800x600, 256C, 75Hz 50 33 135 GPC GPC
800x600, 64KC, 60Hz 80 27 135 GPC GPC
800x600, 84KC, 75Hz 100 33 135 GPC GPC
800x600, 16MC, 60Hz 110 27 135 GP GPC
800x600, 16MC, 75Hz 150 33 135 GC GPC
1024x768, 256C, 60Hz 65 34 135 GPC GPC
1024x768, 256C, 75Hz 78 42 135 GPC GPC
1024x768, 64KC, 60Hz 130 34 135 GPC GPG
1024x768, 64KC, 75Hz 158 42 135 GPC GPC
1024x768, 16MC, 60Hz 195 34 135 GPC GPC
1024x768, 16MC, 75Hz 236 42 13.5 GPC GPC
1280x1024, 256C, 60Hz 108 45 135 GPC GPC
1280x1024, 256C, 75Hz 135 56 135 GPC GPC

Note: G = graphics supported
P = playback supported
C = capture supported

When the video minify function is used and then the reduced video is zoomed 1o restore the original image, the image quality is degraded
since the video pixels are discarded or artificially introduced.

5-6

Trident Microsystems, Inc.



/ . Cyber9386 REV. 1.0
Tt‘ldCﬂT TECHNICAL REFERENCE MANUAL 5/20/97

Table 5-7. Video Modes Supported for MPEG2 or TV-PAL

Bandwidth (Mbps) 2MB Embedded SGRAM
Res, Color, Ref Rate Gm Pm Cm 66MHz (422) 83MHz (531)
640x480, 256C, 60Hz 25 44 27 GPC GPC
640x480, 256C, 75Hz 31 53 27 GPC GPC
640x480, 64KC, 60Hz 50 44 27 GPC GPC
640x480, 64KC, 75Hz 65 53 27 GPC GPC
640x480, 16MC, 60Hz 75 44 27 GPC GPC
640x480, 16MC, 75Hz 98 53 27 GPC GPC
800x600, 256C, 60Hz 40 53 27 GPC GPC
800x600, 256C, 75Hz 50 66 27 GPC GPC
800x600, 64KC, 60Hz 80 53 27 GPC GPC
800x600, 64KC, 75Hz 100 66 27 GPC GPC
800x600, 16MC, 60Hz 110 53 27 GPC GPC
800x600, 16MC, 75Hz 150 66 27 GPC GPC
1024x768, 256C, 60Hz 65 65 27 GPC GPC
1024x768, 256C, 75Hz 78 80 27 GPC GPC
1024x768, 64KC, 60Hz 130 65 27 GPC GPC
1024x768, 64KC, 75Hz 158 80 27 GPC GPC
1024x768, 16MC, 60Hz 195 65 27 N/A NA
1024x768, 16MC, 75Hz 236 80 27 N/A N/A
1280x1024, 256C, 60Hz 108 90 27 GPC GPC
1280x1024, 256C, 75Hz 135 113 27 GPC GPC

Note: G = graphics supported
P = playback supported
C = capture supported

When the video minify function is used and then the reduced video is zoomed to restore the original image, the image quality is degraded
since the video pixels are discarded or aificially introduced.
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5.2. Standard Modes Supported for TV Output
Table 5-8. Standard Modes for TV Qutput

! Pxel | ko v ven | tem Page | Moie % TV TV
Coia i Freg i Freq Standard | Freg Req # Type | ¢40x430 400x600

Resalut an’

OH,1H 320x200-16 28 314 NTSC 60 M 8 Text v
2H3H | 640x200-16 28 314 NTSC 60 M 8 Text v
4H5H 320x200-4 25 314 NTSC 60 M 1 Graph v
6H 640x200-2 25 314 NTSC 60 M 1 Graph v
H 720%350-mono 28 314 NTSC 60 M 8 Text v
DH 320%200-16 25 314 NTSC 60 1M 8 Graph v
EH 640x200-16 25 314 NTSC 60 1M 4 Graph v
FH 640x350-mono 28 314 NTSC 60 M 2 | Graph v
10H 640x350-16 25 314 NTSC 60 ™ 2 Graph v
11H | 640x480-2 25 314 NTSC 60 | 1M 1| Graph v
12H 640x480-16 25 314 NTSC 60 ™ 2 Graph v
13H 320x200-256 25 314 NTSC 60 ™ 1 Graph v
E —= —— |
OH1H | 320x200-16 28 314 PAL 50 M 8 Text v v
2H,3H | 640x200-16 28 314 PAL 50 M 8 Text v v
4H5H | 320x200-4 25 314 PAL 50 M 1 Graph v v
6H 640x200-2 25 314 PAL 50 M 1 Graph v v
H 720x350-mono 28 314 PAL 50 M 8 Text v v
DH 320x200-16 25 314 PAL 50 ™M 8 Graph v v
EH 640%200-16 25 314 PAL 50 M 4 Graph v v
FH 640x350-mona 28 314 PAL 50 M 2 Graph v v
10H 640x350-16 25 314 PAL 50 ™ 2 Graph v v
11H 640x480-2 25 314 PAL 50 M 1 Graph v v
12H 640x480-16 25 314 PAL 50 M 2 Graph v v
13H 320%x200-256 25 314 PAL 50 M 1 Graph v v
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SCH 640x400-256 25 31.6 NTSC 60 iM | Graph
5DH 640x480-256 25 314 NTSC 60 M | Graph
74/5H | 640x48C-64k 25 314 NTSC 60 iM | Graph
6CH 640x48C-T 50 314 NTSC 60 M | Graph
= ———— — — —
5CH 640x400-256 25 m PAL 50 M | Graph v
5DH 640x480-256 25 314 PAL 50 ™M Graph v
74/5H | 640x480-64k 25 31.4 PAL 50 1M Graph v
6CH 640x480-T 50 314 PAL 50 iM | Graph v
5EH 800x600-256 40 314 PAL 50 1M | Graph v
76/TH | 800x600-64k 40 314 PAL 50 1M | Graph v
6DH 800x600-T 80 314 PAL 50 2M | Graph v
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6. Pin Description

* PCl Bus Interface
¢ Memory Interface
o  Clock Interface

o  Flat Panel Display
e  CRT and External Encoder

»  Video, External Encoder, and Test
»  Power Management

»  Power Supply
» /O Type Definitions

Pin Name

| Type |

Cybera3ss REV. 1.0

TECHNICAL REFERENCE MANUA: 5/20/97

Pin No

6.1 Signals
The following listed sections describe signal references. The Cyber9388 supports VESA DDC, VAFC, and a

simplified DRAM interface. In order to utiize DDC, and
VAFC interface or the simplified DRAM interface, OEM
manufacturers must re-layout their PCB. Table 6-1
describes the pin assignments for the Cyberg388.

Table 6-1. PCI Bus Interface Signals

| Descriphion

C/BE[3:0}# Vo 232,234, C/BEO#: Bus Command and Byte Enable. During the address phase, C/BE#{3:0] define
236, 237 the bus command. During the data phase, they are used as byte enable.
AD[31:0] e} 16-20, 22-30, ADI[31:0]: Multiplexed address and data bus. During the first clock of a transaction,
33-40, 43-50, AD[31:0] is a physical byte address. During subsequent clock, AD[31.0] contains data.
52-53 Littie-endian byte ordering is used. AD[7:0} define the least significant byte and
AD[31:24] define the most significant byte. When RESET# is asserted, AD[31:0] signals
are not driven and tri-stated.

FRAME# Vo 230 FRAME#: PCI cycle frame. it indicates the beginning and duration of an access.

PAR Vo 231 PAR: Calculated Parity. PAR is the even parity bit and is calculated base on AD[31:0]
and C/BE#{3:0], regardless of the byte enable signals. During reset, this signal is tri-
stated.

STOP# Vo 229 STOP#: Stop signal. It is to notify the initiator to terminate the current transaction. During
resel, it is tri-stated.

IRDY# Vo 227 IRDY#: Initiator Ready. This signal is used together with TRDY# to complete a data
transaction.

DEVSEL# 1o 226 DEVSEL#: Device Select Acknowledge. This signal responds to the host for being
selected. It is tri-stated during reset.

TRDY# o 228 TRDY#: Target Ready. This signal is used together with IRDY# to complete a data
transaction. This signal is enabled when a fransaction is asserted and remained
asserted for additional a half CLK after the transaction is completed. It is tri-stated during
reset. lt is an input signal during DAC snooping after which the actual DAC write is
performed.

INTR# t/s 225 INTR#: CPU Interrupt. It signals the CPU that either the graphic source or the video
source has an interrupt that needs to be serviced. During reset, this signal is tri-stated
(low asserted, level sensitive).

PCICLK | 224 CLK: All PCI interface signals are based on the rising edge of this system CLK.

IDSEL ] 238 Initialization Device Select. It is used as a chip select during configuration transactions.

BREQ# tfs 239 Output request signal in bus master operation and is tri-stated during power up.

BGNT# (I 240 input grant signal in bus master operation.

RESET# | 235 RESET# System Reset forces the chip to a known state

ROMCS# 0 54 ROM chip select enable

Trident Microsystems, Inc.
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Table 6-2. Memory Interface Signals

Pin Number

| Description

MAJ8:0} Vo 100-102, 106-111 SDRAM Memory Address bits [8:0]
MDI[63:0] Vo 55-59,61-64,68-71, | Display memory data bus. MD[31:16] are also used as BIOS address, ROMA[15:0], and

74-80, 82-88, 90-94, | MD[7.0] as ROM data.

136-142, 144, 146-154,
156-163, 165-171

DQM[7:0} ¥o 96-99, 122-125 SDRAM Input/Output Mask.
SDMCLK o] 104 SDRAM Clock
BA s 112 Band Address of SDRAM
CKE Vo 118 SDRAM Clock Enable
RAS#, CAS#, WE# | VO 115, 116, 119 SDRAM Command Input
MTEST ! 120 Test Pin

Table 6-3. Clock Interface Signals

Pin Name 1 Type 2 Pin Number ‘ Descriptions

REFCLK | 126 32KHz clock for lower power refresh during suspend.

MLF OA 204 MCLK low pass filter for internal clock synthesizer.

VLF1 OA 206 The First VCLK low pass filter for internal clock synthesizer.

VLF2 OA 209 The Second VCLK low pass filter for internal clock synthesizer.

XTLI 1A 200 External crystal pin. If a crystal is used, it is connected across XTLI and XTLO
(14.318MHz).

XTLO OA 201 External crystal pin. If a crystal is used, it is connected across XTL! and XTLO
(14.318MHz).

Pin Name

Table 6-4. Flat Panel Display Signals

2in Number

$ Descriptior:

P[35:0] 0 5-6,10-13,172-175, | Flat panel pixel data. See table for mappings to various panels.
177-181, 213-216, 218,
220-223, 245-246,
248-253, 259-262
MOD o 14 AC modulation signal for DSTNs
SHIFT/SCLK 0 8 Shift clock for DSTN and TFT LCDs
S1 0 10 Half rate shift clock phase-1 for TFTs requiring double pixels per clock
S2 o 1 Half rate shift clock phase-2 for TFTs requiring double pixels per clock
LP 0 7 Flat panel line pulse in DSTN panels
FLM o) 15 First line marker in DSTN panels
PHS 0 7 Flat panel horizontal sync in TFT panels
PVS 0 15 Flat panel vertical sync in TFT panels
DEN 0 14 Panel display enable in TFT panels
6-2 Trident Microsystems, Inc.
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Table 6-5. CRT and External Encoder Signals

Pin Nunmvoe Description

CHS (0] 198 CRT horizontal sync

Cvs Vo 199 CRT vertical sync

R o} 266 DAG red output

G 0] 267 DAC green output

B 0 268 DAC blue output

IRSET | 2 Resister to ground input to set full scale output of RGB. The value of the resistor
between IRSET and VSS is on the schematic example.

DACCOMP | 264 DAC Compensation Capacitor input.

Table 6-6. Video, External Encoder, and Test Signals

Pin Name Type ! Bin Number Description
COMPSYNC s 254 Encoder composite sync
SUBCCLK t's 255 Encoder subcarrier clock
BLANK# Vo 197 This pin can be programmed as output for external DAC or video. It also can function as

input for signature generation on test floor.
PCLK ! 193 Test pixel clock for test modes
DCLK o 193 When a VAFC interface is required, this pin may be used as DCLK.
VCLK | 195 When a VAFC interface is required, this pin may be used as input clock VCLK driven

from the video system to graphics system.
VP[15.0] | 54, 65-67, 129, VAFC/Capture/ZV data port in. 16 bit data may also be brought in on VP[7:0].

134-135, 183-188,
190-191, 256
EVIDEO# Vo 194 Enable video data when used in VAFC/FC.
EDCLK#/EVCLK/ Vo 196 Enable video clock; or external VCLK input when external clock synthesizer is used; or
OBSCLK VCLK/MCLK for observing internal VELKMCLK when testing on-chip clock synthesizer.
ESYNC# I 195 Enable sync signal; or VCLK for advanced feature connector video clock.
SDA Vo 243 12C signal
SCL Vo 244 12C signal
CAPDI[T:0] 1 183-188, 190-191 Video module interface data bus
VMID [7:0] vo 54, 65-67, 129, Video module interface data bus.
134-135, 256

VMIRD# 0 241 VM! read strobe.
VMIWR# 0] 127 VMI write strobe.
VMICS# o] 195 VM! chip select.
VMITRDY | 194 VM| ready signal.
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Table 6-7. Power Management Signals

Pin Name g Descniption
STANDBY i 256 STNDBY: Standby state enable {default active high). PWRDWN is same as STNDBY.
PWRDWN The functionality may be configured to the application.
SUSPEND | 128 SUSPEND: Suspended state enable (default active high)
PSTATUS 0 225 Power status (default active high)
ENPBLT 1o 131 This pin can be configured as flat panel backlight enable or flat panel display ON/OFF
control. (default active high)
ENPVDD 0 133 Flat panel power VDD enable (active high).
ENPVEE 0 132 Flat panel power VEE enable (active high).
GPIO[7:0] 0] 127,129, 131, 241-244, | General purpose input/output pins
VOT | 263
BIST_ON 110 127 Built-In-Self-Test
PWM [2:1] 0] 243,244 Pulse width modulation signal for analog adjustment voltage on GPIOs

Pin Name

| Type |

Pin Number

Table 6-8. Power Signals

Description

AVDD{5:1] PWR 1, 202, 207, 210, Analog VDD. Same voltage level as VDDC. (No AVDD4)
AVSS[5:1] GND | 3,203,205,208265 |AnalogVSS.
V5SF PWR 73 5V supply input for 5V-only or mixed-voltage environments.
vDD PWR | 9,21, 41, 42,155, 176, | Logic power supply VDD.
189, 211, 217, 257, 258
VCCA1/2, PWR | 72,95, 113, 114,130, | For memory interface /O signals.
VCCPW1/2, 143
VCCP1/2
VSS GND | 4,31,32,51,60,145, | Logic ground
164, 182, 192, 212,
219, 233, 247
VSSA1/2VSSQ1/2 | GND | 81,89, 103,105, 117, | For memory interface /O signals.
VSSP1/2 121
TIG (G2) GND 269-290 Thermal ground connected to Ground Ring #2.
T/G (G1) GND 291-292 Thermal ground connected to Ground Ring #1.
Table 6-9. /0 Type Definitions

A Analog

! Input

LY Input with internal passive pull up

0 Output

¥s Tri-state

PWR Power

GND Ground

6-4 Trident Microsystems, Inc.
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6.2 Pin Assignments

The Cyber9388 is packaged in a 292 BGA. Starting with pin A1 at the comer of the mold gate, the pin assignment is listed in
Table 6-10. Multiple function names are listed for completeness.

Buffer types are listed. Some pins can tolerate a 5V input even if the pin’s power bus is at 3V. These pins are called 5V tolerant
or 5V safe. They are indicated below.

The table below lists the bottom, right, top, and left sides of the package. The table also lists the VDD source for mixed voltage
output signals. All input signals are powered by VDD.

BGANO. |

Cyber9388

Table 6-10. Cyber9388 Pin Assignments

Function 1 ! Funttion 2 1 Function 3 E Pir Type
1 ut8 AVDDS5 {vddc level}
2 ut7 IRSET Analog NBUFT
3 T17 AVSSS
4 L9 VsS TFT CONFIG:
5 Y20 pPa3 s BT10_3V
6 W20 P22 s BT10_3V
7 w19 LP PHS s BT10_3V
8 Vi9 SHIFT SHIFT tfs BT10_3V
] R17 vDD
10 V20 P18 s BT10_3V
1 U19 P19 t's BT10_3V
12 u20 P20 t's BT10_3V
13 718 P21 Vs BT10_3V
14 T19 MOD DEN s BT10_3V
15 T20 FLM PVS Vs BT10_3V
16 R18 AD31 Vo BDT10_5S
17 R19 AD30 Vo BOT10_5S
18 R20 AD29 (o] BDT10_5S
18 P18 AD28 /o BOT10_5S
20 P19 AD27 Vo BDT10_58
21 P17 vDD
22 N17 AD26 /o BDT10_5S
2 P20 AD25 Vo BDT10_5S
24 N18 AD24 Vo BDT10_5S
25 N19 AD23 Yo BOT10_5S
26 N20 AD22 e} BOT10_5S
27 Mi7 AD21% /o BDT10_58
28 M18 AD20 Vo BDT10_5S
29 M19 AD19 Vo BDT10_58
30 M20 AD18 i8] BDT10_55
31 N9 VSS
32 N13 VSS
33 L19 AD17 Vo BOT10_8S
34 L20 AD16 Vo BDT10_5S

Trident Microsystems, Inc.
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| Function? ‘ Funcltion 2 \ Function 3 Pin Type
35 K17 AD15 1o BDT10_5S
38 K18 AD14 Vo BDT10_5S
37 K19 AD13 e} BDT10_5S
38 K20 AD12 Vo BDT10_5S
39 Ji8 AD11 o BDT10_5S
40 J19 AD10 Vo BDT10_5S
41 7 VDD
42 H17 VoD
43 J20 AD9 o BOT10_58
44 H18 AD8 o) BDT10_58
45 H19 AD7 /o BDT10_8S
46 H20 AD6 Vo BOT10_5S
47 G18 AD5 Vo BOT10_5S
48 G19 AD4 Vo BOT10_58
49 G20 AD3 Vo BDT10_5S
50 G17 AD2 /0 BDT10_5S
51 N8 V§S
52 F19 AD1 e BOT10_58
£3 F20 ADO ROM: 0] BDT10_58
54 F18 VP3 VMIDA ROMCS# Vo BDTeU_58
55 F17 MD31 ROMA15 Vo BDT6UMD_58
56 E19 MB30 ROMA 14 o] BOTEUMD_5S
57 E20 MD29 ROMA13 Yo BDT6UMD_5S
58 E18 MD28 ROMA12 Vo BDTBUMD_5S
59 D20 MD27 ROMA11 o] BDTBUMD_5S
80 M4 VsS
61 D19 MD26 ROMA10 e} BDTEUMD_5S
62 D18 MD25 ROMAS e BDT6UMD_5S
63 C20 MD24 ROMA8 e BDT6UMD_5S
64 c19 MD23 ROMA7 e BDT6UMD_5S
85 B20 VP10 VMmID2 '{e] BOT10_5S
86 B19 VP11 VMID3 o BDT10_5S
67 A19 VP12 VMID4 /o BDT10_58
68 D17 MD22 ROMA8 Vo BDT6UMD_5S
89 c18 Mb21 ROMAS /o BOT6UMD_5S
70 B18 MD20 ROMA4 Vo BDTEUMD_5S
7 A18 MD19 ROMA3 Yo BDT6UMD_5S
72 E17 VCCA2
73 A20 V5SF
74 C17 MD18 ROMA2 Vo BDT6UMD_5S
75 B17 MD17 ROMA1 Vo BDT6UMD_58
76 A7 MD16 DRAM TEST: ROMAO Vo BDT6UMD_5S
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Table 6-10. Cyber9388 Pin Assignments (Cont'd)

|
Function 7

8GA NC 1 Functson 5 ' PinType

77 D16 MD15 MTMD7 o BDT6UMD_5S
78 Cie MD14 MTMD6 Vo BDTEUMD_5S
79 Bi6 MD13 MTMDS o BDT6UMD_5S
80 A18 MD12 MTMD4 Vo BDT6UMD_5S
81 H13 VSSA2

82 D15 MD11 MTMD3 Vo BDT6UMD_5S
83 Ci5 MD10 MTMD2 Vo BDT6UMD_5S
84 Bt5 MD9 MTMD1 0] BDT6UMD_5S
85 Ats MD8 MTMDO Vo BDT6UMD_5S
86 D14 MD7 ERRCRB ROMD7 e BDT6UMD_5S
87 C14 MDe DIAG ROMD8 Vo BDT6UMD_5S
88 B14 MD5 ROMD5 Yo BDT6UMD_5S
89 Hi2 VS8Q2

90 D13 MD4 MTRAS1# ROMD4 o BDT6UMD_5S
9 C13 MD3 MTCAS1# ROMD3 {8] BDT6UMD_5S
92 B13 MD2 MTWE 4 ROMD2 Vo BDT6UMD_5S
93 A13 MD1 ROMD1 Vo BOT6UMD_&S
94 Cc12 MDO MTRESET ROMDO Vo BOTBUMD_5S
95 D12 VCCPW2

9 B12 DQM3 MTDQM3 10 BOT8_58

97 A12 Damz MTDQM2 e BDT&_5S

98 D11 DamM1 MTDQM1 Vo BDT8_5S

99 Ci1 DQMo MTDQMO Yo BOT8_58

100 B MAO MTMAO o BDT8_5S

101 A1 MA1 MTMA1 1{8] BDT8_5S

102 D10 MA2 MTMA2 e] BDT8_8S

103 H10 VSSP2

104 B10 SOMCLK MTMCK YO BDT10_5S
108 9 VSSP1

106 At0 MA3 MTMA3 o BDT8_5S

107 D9 MA4 MTMA4 o BOT8_5S

108 co MAS MTMAS Vo BDT8_5S

109 B9 MAS MTMAS /o BDT8_5S

10 A9 MA7 MTMA7 Vo BDT8_5S

1 &) MAS8 MTMAS o BDT8_5S

12 Dé BA Vs BT10_5S

113 D8 veer2

114 D7 VCCP1

115 B8 WE# MTWEO# Vo BDT10_5S VOOM
116 Ag RAS# MTRASO# Vo BDT10_58 vDDM
17 H9 VSSQ1 VODM
118 A7 CKE MTCKE Vo BDT10_5S VDDM

Trident Microsystems, Inc.
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Table 6-10. Cyberg388 Pin Assignments (Cont'd)
119 87 CASH# MTCASO# Vo BDT10_55 VDDM
120 c7 MTEST IN IBUFT_SS VDDM
121 J8 VSSA1
122 B6 DQM4 MTDQM4 Vo BDT8_5S VDDM
123 A8 DAMS MTDQMs vo BDT8_55 VDDM
124 ce DQMS MTDGMS vo BDT8_5S VDDM
125 B5 DQM? MTDQM? Vo BDT8_5S VDDM
126 AS REFCLK MTEST2 IN IBUFT_5S VDDM
127 cs GPIO7 BIST_ON Vo BDT6_5S
128 B4 SUSPEND DOUBLE IN IBUFT_5S
129 A4 VP13 VMIDS GPIOS o BDT6_5S VODM
130 s VCCPW1
131 B3 ENPBLT MTEST! GPIOO Vo BOT6_5S VDDM
132 A3 ENPVEE Vs BT6_55 VDDM
133 A2 ENPVDD Vs BT8_53 VDDM
134 o VP14 VMID8 vos BDT10_58
135 D3 VP15 VMID7 Vo BDT10_5S
136 At MD32 Vo BDTBUMD_SS
137 B2 MD33 vo BDTBUMD_5S
138 Bt MD34 o] BOTEUMD_5S
139 c3 MD35 o) BDTEUMD_5S
140 c2 MD36 vo BDT6UMD_5S
141 C1 MD37 Vo BDTEUMD_SS
142 D2 MD38 Vo BDTEUMD_S5S
143 D4 VCCA1
144 D1 MO39 Vo BDTBUMD_5S
145 L1t Vss
146 E4 MD40 e BOTBUMD_SS
147 E3 MD41 Vo BOTEUMD_SS
148 £ MD42 Vo BOTBUMD_5S
149 E1 MD43 vo BDTEUMD_SS
150 F4 MD44 Vo BDTEUMD_5S
151 F3 MD4s vo BDT6UMD_SS
152 F2 MD46 o BDTBUMD_5S
153 F1 MD47 Vo BDT6UMD_5S
154 G3 MD48 e} BDTBUMD_SS
155 G4 VoD
156 G2 MD49 e} BDTEUMD_5S
157 G1 MD50 Vo BDTEUMD_5S
158 H4 MD51 Vo BDTBUMD_5S
159 H3 MD52 yo BDTBUMD_SS
180 H2 MD53 Vo BOTBUMD_5S
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Table 6-10. Cyber9388 Pin Assignments (Cont'd)

Pin Type
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161 Hi MD54 vo BDTBUMD_5S
162 J4 MDS5 Vo BDTGUMD_5S
163 33 MD56 Vo BDT6UMD_5S
164 L10 Vss

165 J MD5? Vo BDT6UMD_SS
166 K4 MD58 Vo BDTSUMD_5S
167 K3 MD59 Vo BDT6UMD_5S
168 K2 MD80 Vo BDT6UMD_SS
169 K1 MDs 1o BDTSUMD_5S
170 L4 MD62 vo BDTSUMD_5S
171 L3 MD83 Vo BDTSUMD_5S
172 L2 PO ¥s BT10_3V

173 L1 P1 Vs BT10_3V

174 M3 P2 Vs BT10_3V

175 M2 P3 s BT10_3V

176 M4 VDD

177 M1 P4 ¥s BT10_3V

178 N4 Ps Us BT10_3V

179 N3 Pe Vs BT10_3V

180 N2 P7 Vs BT10_3V

181 N1 P8 vs BT10_3V

182 L8 vsSS VM

183 P4 VPO CAPDO 1o BOT6_5S

184 P3 VP1 CAPD1 Vo BDT6_5S

185 P2 VP2 CAPD2 vo BDT5_5S

186 P1 VP3 CAPD3 Vo BDT5_5S

187 R3 VP4 CAPD4 vo BDT6_5S

188 R2 VPs5 CAPDS Vo BDT6_5S

189 R4 VDD

190 R1 VP6 CAPDS Vo BDT5_5S

191 T3 vP7 CAPD7 Vo BDT5_5S

192 N10 VSS 2V PORT

193 T2 PCLK CAPCLK vo BDT10_58
194 T EVIDEO# VMIRDY# IN IBUFTU_5S
195 U2 ESYNCH VMICS# Vo BDT6U_5S
196 Ut EDCLK# CAPVS Vo BDT6U_5S
197 U3 BLANK# CAPHS Vo BDT6_5S

198 Vi CHS ¥s BT6_5S

199 T4 Vs Vs BT6_5S

200 Y1 XTLI (1) MCLK X0SCt

201 Y2 XTLO (2) X0SC2

202 V3 AVDD1 (VDDC Level)

Trident Microsystems, (nc.
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Table 6-10. Cyber9388 Pin Assignments (Cont'd)

BGAND. | Function | Function 2 | Function 3 | PinType

203 V4 AVSS1

204 U4 MLF analog NBUFT

205 V5 AVSS2

206 us VLF1 analog NBUFT

207 W3 AVDD2

208 V2 AVSS3

209 us VLF2 analog NBUFT

210 w2 AVDD3

211 w4 vDbD (VDDC Level)

212 N1t VSS

213 Y4 P9 Vs BT10_3V

214 W5 P10 t/s BT10_3V

215 Y5 P11 Vs BT10_3V

216 ' P12 Vs BT10_3V

217 u7 VDD

218 Wwe P13 Vs BT10_3V

219 K13 VSS

220 Y8 P14 t's BT10_3V

221 Vi P15 Vs BT10_3V

222 w7 P16 Vs BT10_3V

223 Y7 P17 Vs BT10_3V

224 us PCICLK PWR MGMT: IN IBUFT_5S

225 v8 INTR# PSTATUS Vs BT80D_5S

226 ws DEVSEL# Vo BDT10_56S

227 Y8 iRDY# /o BDT10_5S

228 U9 TRDY# Vo BDT10_58

229 Vo STOP# 1o BDT10_5S

230 w9 FRAME# o] BDT10_58

231 Y9 PAR o BDT10_5S

232 u10 C/BE3# Vo BDT10_5S

233 Mi3 VSS

234 V1o C/BE2# 1] BOT10_5S

235 W10 RESET# IN IBUFTS_5S

236 Y10 CBE1# 6] BDT10_58

237 Ui C/BEO# Vo BDT10_55

238 Vit IDSEL IN IBUFT_£S

239 Wil BREQ# EC 1 Vs BT8_5S VDDH
240 Y1 BGNT# EC 2 IN IBUFT_SS VODH
241 u12 GPIOs VMIRD# Vo BOTBU_SS VDDH
242 vVis GPIO3 Vo BDT6_5S VDDH
243 Vi2 GPI02 PWM2 SDA Vo BDT6U_SS VDDH
244 Wi2 GPIO1 PWM1 SCL o BDTEU_5S VDDH
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Table 6-10. Cyber9388 Pin Assignments (Cont'd)

245 Y12 P24 Vs BT10_3V VDDH
248 Vi3 p2s ¥s BT10_3V VDDH
247 M12 Vss

248 Wi3 P26 Vs BT10_3V
249 Y13 p27 ts BT10_3V
250 U13 P28 s BT10_3V
251 Vi4 P29 Vs BT10_3V
252 Wi4 P30 s BT10_3V
253 Yi4 P31 s BT10_3V
254 U4 COMPSYNC Vs BT6_3V
255 W15 SUBCCLK Vs BT10_3V
256 Y15 STANDBY VMIDC VP8 o BDT6_5S
257 Vis VDD

258 uts VoD

259 Vig P32 Vs BT1C_5S
260 wie P33 s BT10_5S
261 Y16 P34 Vs BT1C_5S
262 Vi7 P3s Vs BT10_5S
263 w17 GPIO4 VMIWR# vo BDT+0U_5S
264" wis DACCOMP analog

265 U16 AVSS4

266 Y17 R analog NBUFT
267 Y18 G analog NBUFT
268 Y19 B analog NBUFT
269 K8 T/G(G2)

270 K9 T/IG(G2)

27 K10 T/G(G2)

272 K11 T/G(G2)

273 K12 T/G{G2)

274 J10 T/6(G2)

275 Ji1 T/G(G2)

278 J12 T/G(G2)

n J13 T/G(G2)

278 H8 T/G(G2)

279 Hit T/G(G2)

280 Y3 T/G(G2)

281 wi T/G(G2)

282 L12 T/G(G2)

283 L13 T/G(G2)

284 L17 TIG(G2)

285 L18 T/G(G2)

286 M8 T/G(G2)
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Table 6-10. Cyber9388 Pin Assignments (Cont'd)

I Function 1 [ Function 2 ‘ Function 3 I Pin Type I BUF

287 Mg T/6(G2)
288 M10 T/G(G2)
289 N12 T/G(G2)
290 2 T/6(G2)
291 c10 T/G(G1)
292 Al4 T/G(G1)

*Note: DAC compensation capacitor pin.
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6.3 Panel Signal Mapping

Table 6-11. DSTN Pins P[0:15]

Type PO | Pt | P2 | P3| P4 | PS5 P& P7 P8 | P9 | P10 | P11 | P12 | P13 | P14 | Pi5
DSTN16 | LDO | LD1 | LD2 | LD3 | LD4 | LDs | LDe LD7 | UDO | UD1 | UD2 | UD3 { uD4 | UDs | UDs | UD7
DSTN24 | LDO | LD1 | LD2 [ LD3 | LD4 | LD5 | LD6 LD7 [ LD8 | LD8 | LD10 | LD11 | UDO | UDT | UD2 | UD3
P16 | P17 | P18 | P13 | P20 | P21 | P22 P23
DSTN24 | UD4 | UDS | UD6 | UD7 | UD8 | UD9 | UD10 | UD11

Notes: 1 For 16 bit color dual scan STNs, LD7 or UD7 above corresponds to red column 0 for the first data of a line.

2. For 24 bit color dual scan STNs, LD11 or UD11 above corresponds to red column 0 for the first data of a line.
UD5-UD11 are on P16-P23.

Table 6-12. TFT Pins P[0:23]
Data R7|R6|R5|R4|R3|R2|R1|ROIG7|G6]G5|G4|{G3|G2|G1|Go{B7|Bs|B5{B4|B3|{B2]|B1}Bo

TFT PO|P1|P2|P3|P4|P5[P6|P7|P8]|PI|P10[P11]P12(P13|P14|P15|P16|P17|P18|P19|P20]{P21|P22|P23
3 Ro Go Bo

9 R2|R1]Ro G2 |Gt GO B2 | B1 | BO

949 Ro2|Ro1|Ro0 Go2|Go1|Gol Bo2|Bo1|{Bo0 Re2]|Re1 |Re0 Ge2|Ge1|Ge0 Be2|Be1|Be0

12 R3|R2|R1JRO|G3|G2|G1|Go|B3}|B2|B1]|Bo

12412 |Ro3|Ro2|Ro1}Ro0|Go3|Go2}Go1|Go0|Bo3|Bo2|Bo1|Bo0|He3|Re2|Rel1|Re0|Ge3|Ge2|Ge1]|Ge0|Be3|Be2|Be1|Be0

18 RS|R4|R3)R2|G5|G4|G3|G2|B5|B4|B3|B2|R1|RojG1]|GO|B1]Bo

18+18' |R5|R4|R3|R2|G5|G4|G3|G2|B5)B4|B3{B2|R1|ROjG1|GO|B1]|BO|S1]|S2

24 R7|R6|R5| R4 | G7|G6|G5|G4|B7|B6|B5]B4|R3|R2|{G3|G2{B3|B2|R1|RO|G1]|GO|B1]BO

Table 6-13. TFT 18+18¢ Pins P[0:35]

TFT PO|P1|P2|P3|P4a|P5|P6|P7|P8|P9|P10|P11|P12{P13|P14]P15|P16|P17|P18|P19|P20{P21|P22]|P23

18+18 |Ro5|Ro4|Ro3|Ro2|Go5|Go4|Go3|Go2|Bo5|Bod |Bo3|Bo2|Re5|Red | Re3 | Re2|Ge5|Ged|Ged|Ge2|Be5|Bed [Be3|Be2

TFT P24 |P25|P26 | P27|P28|P29| P30 |P31|P32|P33|P34{P35
18+18 |Ro1|Ro0|Go1|Go0|Bo1|Bo0|Rel|Re0|Ge1|Ge0|Be1|Bed

Notes: 1. Type 1 0f 18+18 uses external laiches to capture odd and even data.
2. Type 2 of 18418 is direct 36-bit output.
3. The most significant bits of color data are always on pins P0, P4, and P8.

Table 6-14. Panel Type Abbreviation Key

Abbreviation ¢ Descriptien

DSTNi6 Color STN dual scan panel, 16 bit data interface

DSTN24 Color STN dual scan panel, 24 bit data interface

TFTxx TFT panel, xx bit color data or xx/3 bit mono data interface

Trident Microsystems, Inc. 6-13
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6.4 Cyber9388 BGA Pin (Grid) Assignments
(Top view, looking from the cap side)

20 19 18 17 16 15 1 13 12 1" 10 9 8 7 6 5 4 3 2 1
5 268 267 266 | 261 25 253 249 245 240 2% 231 227 223 220 215 213 62 201 200
P23 B G R pas |stnoev| Par P27 P24 | BoNT# | CBEI# | PAR | 1ROVx | P17 P14 a1y P vss | xmo | xu
6 7 264 263 260 255 252 248 244 239 235 230 26 222 218 214 n 27 210 a2
P22 P | comr | crioa | pas |susck| P30 | P2s | GPior | BREQ# | RESETH { FRAMEK |DEVSELE| P16 P13 P10 vob | Avpoz | Avops | vss
10 8 242 262 250 () 251 246 243 238 234 229 25 221 216 205 203 202 208 188
P18 | sHFT | Grioa | pas P32 | vep | P P25 | Grioz | iDSEL | c/BE2# | STOP# | INTR¢ | P15 P2 | avssz | avsst | avooi | avsss | cus
12 1 1 2 265 (7] 254 250 241 237 M 228 224 P2 209 206 204 197 195 196
P20 P19 | avoos | mser | avsss | voo | comps | Pz | arios | ciseos | cmesk | TROVE | Poictk | vop | wiez | wAr MLF | BLANK# | ESYNC# | EDCLK#
15 14 13 3 199 191 193 194
FIM | mop | ezt | Avsss ovs ve7 | Pclk |EviDEO#
18 17 16 P2 Nots: TRIDENT MICROSYSTEMS P2 187 188 190
ap2e | apso | ap3t | vop Dis s rotated 180 dagrees. Cyber8388 BGA VDD VP4 VPS VPG
23 20 19 P2 183 184 185 186
apzs | Ap27 | ap2s | vop VPO VP VF2 vP3
2 25 24 22 6 TG | e TiG TG 178 178 180 181
Ap22 | AD23 | AD24 | aD26 a2 @2 G2 G2 G2 a2 PS Ps P7 P8
30 29 28 27 6 TG mw | TG TG 6 P2 174 175 177
apts | apts | ap2o | a2t G2 G2 G2 G2 G2 G2 vOD P2 P3 P4
a4 2 G2 G2 6 TG ™w | 16 TG TG 170 i 172 173
apts | ap17 | wvss | vss G2 G2 G2 G2 G2 G2 MD62 | MD83 ) PI
38 a7 3 a5 6 16 W | TG 76 166 167 168 169
api2 | AD13 | apta | aots az a2 G2 G2 62 G2 Mpss | wmpss | wmoso | most
4 40 % P2 G TiG | 16 T8 8 162 163 62 165
aDy | apto | aott | vop Gt a1 G G Gt Gt Mpss | mpss | wvss | mps?
4 4 o P2 TIG m | 6| ™ 6 76 158 159 160 161
as | ap7 | aps | voo Gt at Gt Gt Gl 61 mps1 | wmpsz | mps3 | moss
49 48 a7 50 P2 154 156 157
AD3 | ADs | AD5 | aAD2 A148 C10 o fo Ground Ring #1 (G1) voo | mp4s | mD4s | mpso
53 52 54 55 Pink 117,118, .12, W1 & Y3 go to ground Fiing #2 (G2) 150 151 182 153
AD0 | ADI |Romcst| MDa1 Pin Name MD44 | MD4s | mpas | mpe7
57 56 58 P 145 147 148 189
MD29 | MD30 | Mp2s | vocaz MOLDGATE | Mpdo | mpat | MpDa2z | mp43
59 61 62 68 77 82 8 50 Pl 98 102 107 P Pt 112 Pt P1 135 142 144
mp27 | mo2s | mp2s | mD2z | mpts | wmpte | Mp7 | mpa |vecewz| oomi | maz | mas | vecpz Jvecet | Ba | vceewt | vecar | veis | mpss | Mo
63 64 69 74 78 & 87 o 9 99 a1 108 1 120 124 127 134 139 140 141
Mp24 | mp23 | mp2t | mots | mo14 | wmpro | mpe | mpa | mpo | oamo | vssm | wmas | mas | mTesT | oame | epor | weia | wmpss | mpas | wmoaz
65 66 70 75 79 84 88 92 9% 100 104 109 15 19 122 125 128 131 137 138
veio | vPit | mp2o | MD17 | MD13 | Mps | wmos | mp2 | pama | mac |somcik] mas | wee | cask | pamd | pam7 | susenp | eneeik | mpas | Mou
73 67 7 76 80 85 61 93 97 101 106 10 16 118 123 126 129 132 133 136
vssF | vpi2 | mp19 | mpte | mpi2 | mpe | vssMm | wmpt | pamz | mar | mas | wma7 | Rass | cke | pams | merctk | veis | ENPVEE | enpvoD | mD2
20 19 18 17 16 15 1 13 12 " 10 9 8 7 6 5 4 3 2 1

Revision History

1.00 Farst BGA pinout for 9388, 2/497
Note: Changes smce last BGA layout:
1: Pad #73, V5SF, will not be bound out.
2 BGA balls A14 & C10 need to be connected to Ground Ring #1 (G1)
3 BGAballs L17, L18, J2, W1 & Y3 need to be connected ko Ground Ring #2 (G2).

6-14 Trident Microsystems, Inc.
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imensions

6.5 Cyber9388 BGA Package Physical D

¢ 0.754/-0.15 {292x)

¢ 1,00 {3x) AEF.
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7. System Design

7.1 Power Up Configuration

During system reset and power up, the configuration information of the video subsystem is latched into the Cyber388's intemal
configuration registers based on the status of the memory data lines MD [63:0] (In the sample schematic, only MD[39:0] are used
for this purpose). No extemal pull-up resistors are necessary for the setup of the configuration since all MD pins of the

Cyber9388 have been intemally pulled up on their /0 buffers.
Refer to Table 7-1 for the power up configuration of MD lines.

The state of the MD bus is determined as follows: each of MD[63:0] bus has an internal pull-up. It can be set to logical 0 value by

REV. 1.0
5/20/97

pulling-down to GND through a 4.7K - 10K resistor. These pull-up and pull-down resistors are weak so that they will not affect the

normal operation.

Table 7-1. Power Up Configuration

Descripticr

i/ Port

| Ho/SF

MD[7:0] General Purpose MD Configuration 3C5.28.7:0 Soft
MD8 BIOS control: 1 = Enable, 0 = Disable 3C5.0F6 Soft
MDs Linear/Bank Addressing Control: 0 = Linear Only, 1 = Linear/Bank 3C5.0F.4 Hard
MD{11:10} Memory interface control: 3C5.0C.3:2 Hard

11 = Internal memory only, 10 = External memory only

01 = Intemal/Extemal memory, 00 = Reserved
MD12 BIOS Size: 0: 64K, 1: 32K 3C5.0C0.3 {old mode}) Hard
MD13 Video Subsystem enable: 0 = 46E8, 1 = 3C3 3C5.0C0.4 (old mode) Hard
MD14 Clock Source Select: 0 = External, 1 = Intemal ~3X5.38.6 Hard
MD15 Memory I/F Control: 0 = Tri-stated, 1 = Normal ~3X5.23.0 Hard
MD16 Memory Mapped I/O Control: 0 = Enable, 1 = Disable ~3X5.39.0 Hard
MD17 PCl target fast back-to-back transaction: 0 = Enable, 1 = Disable ~pci.08.7 Hard
MD18 PCI master fast back-to-back transaction: 0 = Enable, 1 = Disable ~pci.04.9 Hard
MD19 TV Control: 1= PAL, 0=NTSC 3x5.C0.7 Hard
MD20 Display Type: 0 = TV enable, 1 = CRT only ~3X5.C0.1 Hard
MD21 FSC select: 1 = FSC X1,0=FSC X4 3X5.C0.0 Hard
MD22 TV Control: 0 = Simultaneous display, 1= Exclusive TV 3X5.C0.3 Hard
MD23 Reserved
MD[31:24] Flat Panel Type Select: 3CF41.7:0 Soft

TFT:  0000=6x4-18, 0001=8x6-18, 0010=10x7-18, 0011=10x7-18+18,

0100=12x10-18+18
DSTN: 0101=6x4-16, 0110=8x6-16, 0111=10x7-16, 1000=10x7-24,
1001=12x10-24

MDI[39:32] DRAM clock select 3X5.2C.7:0 Soft

Notes: 1.  The symbol “~” represents bit inversion.

>~ L

MD setting: 1: OPEN or PULL HIGH; 0: PULL DOWN
Switches and jumpers that are ON or closed are 0; switches and jumpers that are OFF are 1.

i

Hard means MD directly controls the function defined by the bit.

Soft means MD configuration only sets the /O register and the output of the register does not control any intemal H/W function.
BIOS will read the soft MD and configure the H/W function according to the soft bit.

Trident Microsystems, Inc.
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7.1.1 PCI Bus Interface

Cyber9388
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9388

FRAME#
IDSEL
PAR
STOP#
C/BE#[3.0]
DEVSEL#
IRDY#
TRDY#
AD[31:0]
PCICLK
RESET#
INTR#

BREQ#
BGNT#

MD{7:0]
MD[31:16]

ROMCS#

SCL/GPIO
SDA/GPIO

PCl Bus

REV. 1.0
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-

-

l——————

FRAME#
IDSEL
PAR
STOP#
C/BE#[3:0]
DEVSEL#
IRDY#
TRDY#
AD[31:0]
PCICLK
RESET#

INTR#
BREQ#
BGNT#

ROM

RMDI[7:0]
RMA[15:0]

EEPROM

SCL
SDA

7-2

Figure 7-1. PCI Bus Interface

Trident Microsystems, Inc.
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7.1.2 TFT Panel (Single Pixel/CIk) Interface (Direct Drive)
9388 TFT Panel

RGB Data (up to 36 Bits)
4’
SFCLK P SCLK
DE » DE
LP | Hsync
FLM ¥ Vsync
Power
Power Module
ENPVDD » ENPVDD
ENPVEE » ENPVEE Power
ENPBLT » ENPBLT

Figure 7-2. TFT Panel (Single Pixel/Clk) Interface

Trident Microsystems, Inc.



/ Trident

7.1.3 TFT Panel (Double Pixel/CIk) Interface

7-4

Cyber9388 REV. 1.0
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9388 TFT Panel
RGB 18+18 RGEB 18 Even » RGB 18 Even
| RGB 18 0dd 7 O}—»{RGB 18 Odd
P174FCT 1623747
Stor82 4=
»{ SHIFTCLK

DE » DTMG

LP > HSYNC

FLM » VSYNC
Power

Power Module

ENPVDD ———————» ENPVDD
ENPVEE » ENPVEE Power

ENPBLT f———————3  ENPBLT

Figure 7-3. TFT Panel (Double Pixel/Clk) Interface

Trident Microsystems, Inc.
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7.1.4 STN Panel Interface - 16 Bit Color Data

9388

STN Panel

P[15:0] ———{ P[15:0]

SCLK

-
>

SCLK

MOD ———— » MOD
LP——» LP
FLM p—»{ FLM

ENPVDD

ENPVEE
ENPBLT

PSTATUS
SUSPEND
STANDBY

Power

Trident Microsystems, Inc.

Power Module

ENPVDD
ENPVEE
ENPBLT

Power

Figure 7-4. STN Panel Interface - 16 Bit Color Data

REV. 1.0
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7.1.5 CRT/TV Interface

9388
¢———————
VS l¢——— TUNER
HS [¢———— NTSC/PAL
Decoder
PCLK F—_ —— VCR
VP[15:0] {¢——
1
SDA/GPIO |« ¥
SCL/GPIO b '
|
]
Lo e e - -
'R’
VSYNGC > PC
HSYNC »| Monitor
RGB
NTSC/PAL
Encoder
AD722/4 or Sony CXA's)
> RGB Composite TV
CSYNC |—————»{ CSYNC S-Video > Set
T onfof TSCPAL
GPIO x
GPIO x’

Figure 7-5. CRT/TV Interface

Trident Microsystems, Inc.
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7.2 Layout Considerations
7.2.1 Clock Synthesizer

The on-chip clock synthesizer requires a quartz crystal of the following characteristics:

Table 7-2. Clock Synthesizer Characteristics

Frequency 14.318 MHz +0.5% and/or 17.734 MHz +0.5% fundamental resonance.
Load Capacitance 15 pF to 40 pF in parallel resonance mode.

ESR 2510 45 ohms.

Shunt Capacitance Approximately 5 pF.

The crystal should be connected across XTLI (A16) and XTLO (B16). If a 14.318 MHz or a 17.634 MHz oscillator is used instead
of a crystal, then the clock output of the oscillator should be connected to XTLI only, and XTLO should be left open. If the clock
signal is tapped off the AT Bus, the same connection applies. If a crystal is used, both sides of the crystal should have soldering
pads to allow grounding of the case and attaching of the crystal to PCB in a secure manner. A ground area should be present
under the crystal for multi-layer board designs. To prevent shorts between the case and other signal traces or VCC there should
not be any vias close to or undemeath the crystal case.

7.2.2 Analog and Digital GND Separation

Analog and digital GND separation is very important for mixed signal devices. For the design presented, not only is the analog
ground separated from the digital ground, but the analog ground for the DAC side is separated from the analog ground for the
clock side of the chip. Traces for the analog ground should not have any digital connections.

For the example in Figure 8-8:

o FBsare used to isolats analog voltages from digital voltages (choke).

¢ Coi1and Cnz act as local noise filters. Cp1 and Coz are actually pre-filters for FB; thus, they should be located as close to the
inductors as possible.

e Cs1an Csz are bulk capacitors, used as a supply of local charge, smoothing power flow from the supply to the local circuit.
The FB is used to isolate digital ground noise from analog ground.

FB AGND
vee C s1/2
FB ﬂl)uF
{
1€ ® AVSS
C D172
0.1yF
@ AVDD

Figure 7-6. Analog and Digital GND Separation

Trident Microsystems, Inc. 7-7
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Analog R, G, and B (red, green, and blue) traces should be designed to be as short as possible; however, careful design will
allow considerable trace lengths with no visible artifacts. V.GND is an “analog current balance path” for the RGB lines:

I i |
-+

M
? R
1 .

B
& @
— >
Analog current balance path V.GND

Figure 7-7. Analog Current Balance Path for RGB Lines

In termns of layout, V.GND should follow 2 traces that encapsulate the RGB traces all the way to the D-shell connector, and
should not be tied to ground until connected to the Right Angle D-type connector. V.GND should also be tied to pins 6, 7, and 8
of the connector.

Connector
V.GND
G
Cyber9388
B
V.GND
V.GND
This should be a quiet area,
away from digital connections.

Figure 7-8, V.GND Placement Diagram

7-8 Trident Microsystems, Inc.
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7.2.3 Trace Size and Restrictions

The recommended trace sizes and restrictions presented in this section are based on conservative “worst case” design
conditions for two large add-on cards. There is a degree of flexibility in the trace widths, but the values presented in this section
are strongly recommended if the real estate and budget pemit so.

7.2.3.1 Power and GND Routing

All analog and digital power / ground traces should be minimum of 50 mil in routed width. The traces should be as short as
possible coming from the defining point (or PCB card edge in the case of add-on card designs) and should terminate at the IC.

50 mil
VSS vSS |
rosees Bypass e
— Capicator - E Z: )
vDD VDD |
Cyber9388 Cyber9388
Correct Incorrect

Figure 7-9. Trace Size Diagram

Trident Microsystems, Inc. 7-9
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For two-layer add-on card designs two dimensional gridding of VCC and GND should be implemented, with the loop sizes
minimized as much as possible. (It is not recommended to use a 2-layer board for 64 bit memory data bus configuration.)

vCC GND vCC GND

Sl 0 2 o i KEY
This loop size should C_
be minimized as much -omponent

size trace

as possible.

Reverse/Salder
vCC side trace

Figure 7-10. Two Dimensional VCC and GND Grid Diagram

In addition to minimizing the loop size of VCC and GND grids for two-fayer boards, VCC and GND should be routed across the
bottom of the board to allow short access to the edge connector. Two vias are recommended for every tie point {(VCC / GND)
between layers to minimize AC connection resistance. Bypass capacitors are recommended for every VCC entry point on the
edge connector.

7.2.4 Signal Routing

In terms of routing, signal traces are classified as critical high-speed, relatively slow, and static. The table below shows the
details of the signal classifications for the Cyber9388.

Table 7-3. Signal Classification
C/BE[3:0}#
AD[31:0] .
ROMCS# L
PAR L4
STOP# L
IRDY#
DEVSEL#
TRDY#
INT#
CLK
RST#
RMD[7:0] °
IDSEL )

7-10 Trident Microsystems, Inc.
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7.2.4.1 Clock Signals

The recommended clock signal trace width for clock signals
is 15 to 20 mil. Clock signals should be routed first with
minimum bending to ensure signal integrity and minimize
EMI. 90° bends should be strictly avoided.

7.2.4.2 Critical High-Speed Signals

Traces for the critical high-speed signals should be routed
after the clock signals. Trace bending should be kept at a
minimum to ensure signal integrity and minimize EMI. The
trace width should be at least 12 to 15 mil. Signal spacing
from other traces should be at least 12 to 15 mil to avoid
cross-talk. There should not be any traces “lined up” with
the clock signal on the other side of the board so that
capacitive coupling is kept to a minimum.

7.2.4.3 Relatively Slow Signals

These traces should be routed after the critical high-speed
signals. Minimum trace width recommended is 10 mil. If the
function of the signal is ciitical, it should be routed two
trace widths away from high speed signals to prevent
cross-talk induced activation.

7.2.4.4 Static Signals

Static signal traces should be routed after the relatively
slow signal traces. The recommended minimum trace width
is 8 mil. Static signal traces should be routed two trace
widths away from high speed signal traces to prevent cross
talk induced activation.

Trident Microsystems, Inc.
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7.3 FCC Compliance Guide

7.3.1 Layout Issues/Component Placement

1.

For two-layer add-on card designs, power and ground
should be routed from one end of the board to the
other, near the connectors, connecting to all power
and ground pins on each connector. Bypass
capacitors should be placed for each entry point for
power. (See Figure 9-14))

Separation of analog power and ground traces from
digital power and ground traces should be
implemented as recommended in section 8.4.2, with
special attention to VGA analog ground retumn trace
{VGA connector pins 6, 7 and 8).

Clock chips, oscillators and crystals should be
positioned as far away from the feature connectors
and VGA connector as possible.

All non analog signal traces should be kept out of the
sensitive areas where analog components are located
{e.g., the capacitors for the MLF and VLF).

For all RC filters, the capacitor should be positioned at
the receiving end of the trace.

Bypass capacitors for the power supply must be
present on the board. Tantalum or electrolytic
capacitors must be present at every point where
power comes into the board. This stabilizes power
flow at the board interface. Tantalum capacitors are
recommended because they provide a lower ESR and
better bypassing capability than electrolytic capacitors.
If electrolytic capacitors are to be used, then a 10-20%
larger capacitance value should be selected.

Bypass capacitors should be placed for each power-
ground pairs on the chip to provide the transient
current required by the chip when signal levels are
switched. Bypass capacitors for the power-ground
pairs should be placed as close to the chip as
possible, and the recommended trace width is 50 mil.

11
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7.4 Schematics Examples (PCl Bus)

7.41 Special Layout Considerations

The following table summarizes special layout considerations for the components shown in the reference schematic.

Component

REV. 1.0
5/20/97

Table 7-4. Layout Considerations

Purpose

Lacation

CY1

14.318 MHz Quantz crystal for on-chip clock
synthesizer.

As close to the Cyber9388 as possible. The frequency range of

the crystal is better to be able to go 0.5% higher than the specified
14.318 MHz.

Ccy2 17.734 MHz Quartz crystal for on-chip clock As close to the Cyber9388 as possible. The frequency range of
synthesizer. the crystal is better to be able to go 0.5% higher than the specified
17.734 MHz.
VCi1 Variable capacitor for adjusting the frequency. Close to the Crystal.
C7 Capacitor used to adjust the frequency. Close to the crystal.
€19, C20,C21 Used for Phased Locked Loop filter for the Video | These components need to be as close to the chip as possibie.
Clock (VLF) and the Memory Clock (MLF). There should not be any signal traces under or close to these
components.
Rt Used to set zero reference voltage for internal Should be isolated from noisy signal traces.

DAC.

C10,C14, FB3, FB4,
C15

Used for digital-analog GND separation, and to
filter out noise to analog section of Clock
Synthesizer.

C10, C14, C15, FB3 and FB4 should be as close to each other
and close to the pins on the chip as possible.

C12,C23, C24, FB5,

FBe

Used for digital-analog GND separation, and to
filter out noise to analog section of Clock
Synthesizer.

C12, C23, C24, FBS and FB6 should be as close to each other
and close to the pins on the chip as possible.

C1e,C17,C22, FB1,

FB2

Used for digital-analog GND separation, and to
filter out noise to analog section of Clock
Synthesizer.

€16, C17, C22, FB1 and FB2 should be as close to each other
and close to the pins on the chip as possible.

€8, C9,C11,C13,

Used fer digital-analog GND separation, and to

C8,C9, C11,C13, C18, FB7 and FB8 should be as close to each

C18,FB7,FB8 filter out noise to analog section of RAMDAC. other and close to the pins on the chip as possible.
R134,R5 Pull-ups used to hold signal level after being tri- | These resistors should on the chip side.

stated from a logic high.
C170 High pass filter. These capacitors should on the chip side.
R10-R13 Termination resistors for LCD control signals.

C26, C27,L11

Used fer digital-analog GND separation, and to
filter out noise to analog section of switch.

C26, C27, and FB11 should be as close to each other and close
to the pins on the chip as possible.

C173 Used 1o adjust frequency. Close to the oscillator.

R2, R3, Ré-R9 Load resistors used to match standard load
requirements.

R14, C31 Low pass filter for RESET# signal. C31 should be placed as close to pin RST# as possible.

R18, C41 Termination resistor and filter capacitor for the PCl | R18 should be as close to the defining point as possible. C41
clock. _ should be as close to the PCICLK pin on the chip as possible.

R16, R17 Termination resistors for TRDY# and DSEL#. Should be as close to the chip as possible.

R19, R20 Pull-up resistors

7-12 Trident Microsystems, Inc.
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Table 7-4. Layout Considerations (Cont'd)

Component Purpose '

!
R21,C174 Filter

R15 Pull-up resistor for EEPROM.

R128,R120.R130, | Low pass filters for C/BE[3:0}¢ signal fines.
R131,C181,C182,

Close to the pin.

These filters should be close to the C/BE[3:0}# pins on the chip.

C183,C184

R30-R34 Serial termination resistors for SGRAM control These should be as close to the pins as possible, on the chip

signal lines. side.

€55, C56 Used as a delay / filter for the R/CAS# line. If used as a delay, C55 and C56 should be placed close to the
R/CAS on the chip. If used for filtering, it should be placed close to
SGRAM,

R22-R29 Termination resistors for DQM signal lines. These should be as close o the DQM pins as possible, on the
chip side.

C47-C54 Delay of DQM signal lines and noise reduction. | For noise reduction purposes, the capacitors should be as close
to the DRAMs as possible, When used as delays, they should be
closer to the chip. The noise reduction application is
recommended.

C90-C93 Decoupling capacitors for SGRAM. Close to SGRAM pins.

RP1-RP5 4.7K resistors pack used to configure the chip on

system reset.

L1 Inductor for power switch regulator S19145BQ The connection of the inductor to the switching FET S19433DY
and gate control pin 15 of $19245BQ are high dv/dt points. They
must be kept away from high impedance pins 9 and 10 as well as
the feedback path.

Ci28 Bypass capacitor. If a ground plane is not used in the PCB layout, the ground

connection of the capacitor should be as close to pin 8 (GND) as
possible.

C128,R61,C127,R60, | Resistors and capacitors for power supply module. | Refer to technical notes from TEMIC, Siliconix
C125,C124,C123,

R59,R57,C122,R56,

C120, R58,C121

C179,C180, L7 LC filter

C131-C138, These form Pl Filters for the RGB signal lines. The capacitors should be closest to the connector, followed by the
FB18-FB20 ferrite beads.

R74,R75,C137,C138 | Low pass filters for H/V sync signal lines. Should be placed as close to the connector as possible.
C150-C152 AC coupling capacitors for RGB

R78-R80,C141,C145,

Driving out loads and capacitors.

Resistors shall be as close to the drive-out pins and to the

C147 capacitors as possible.

C1-Ce6,C28,C127, De-coupling capacitors for power supplies. Capacitors should be close to pins on the chip and “power-ground’
C32-C36,C42-C46, paired.

C37,C69-C79,

80-C83

Note: For information about TUNER, DECODER, and ENCODER layout considerations, please contact your local Trident Microsystems, Inc.
Sales Representative

Trident Microsystems, Inc. 7-13
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7.4.2 PCIl Bus Schematic Example

The following schematics represent sample designs and are for reference only. Working schematics, BOM, and Gerber files for
various board designs may be obtained from the tocal Trident Microsystems, Inc. Sales Representative.

7-14 Trident Microsystems, Inc.
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Contact your local Trident representative for:

» Technical Reference Manuals
+ Software Programmer's Guides

» Evaluation Kits (Documentation plus evaluation board and software)

Taiwan

Honngc;n'g |

¢ Trident Microsystems, Inc.
i 189 North Bernardo Avenue
! Mountain View, CA 94043-5203
; Phone: 415 /691-9211
Fax: 415/ 968-0820
BBS: 415/891-1016
. Website: http://www trid.com

Trident Microsysters (Far East), Ltd.
Taiwan Branch

18F, No. 202, Sec 2

Yen Ping North Road

Taipei, Taiwan, R.O.C.

Phone: 886-2-577-5299

Fax: 886-2-577-1608

Trident Microsystems (Far East), Ltd.
Unit 6, 19F, Tower |l
Enterprise Square

¢ 9 Sheung Yuet Road, Kowloon Bay

Kowloon, Hong Kong
Phone: 852-2756-9666

/ Trident

Fax: 852-2796-9849



