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OVERVIEW

The Swan-2™ ES4318 Processor is a single-chip solution for a
Digital Versatile Disc (DVD) player that integrates MPEG video
decoding, DVD system navigation, Content Scrambling System
(CSS), and Dolby™ Digital (AC-3) and MPEG audio decoding.
The fully programmable Swan-2™ ES4318 is based on a
proprietary ESS architecture. It offers the best feature set in
comparison to any currently existing DVD chip, and a glueless
interface to various peripheral components. The Swan-2™
ES4318 is the most cost effective solution in its class with an
integration level and quality that set new benchmarks.

The Swan-2™ ES4318 processor is capable of decoding
Dolby™ Digital (AC-3) or DTS digital surround, simultaneously
with MPEG-1 or MPEG-2 video. For embedded applications, the
Swan-2™ ES4318'’s internal RISC processor can be used in
place of a microcontroller to provide all system control, DVD
system navigation, CSS decryption, and many other features.
On-chip, multi-tap filters provide arbitrary scaling with state of the
art SmartScale™ technology useful for video standards
conversion. SmartStream™ technology from ESS provides
video error concealment and video post-processing, leading to
the highest playability and video quality. Other features included
in the Swan-2™ ES4318 are video letterbox display, DVD Sub-
Picture overlay, and On-Screen Display.

The ES4318 provides a glueless 8/16-bit parallel interface to
most DVD servo/loaders. It connects directly with 8/16-bit ROM
and 16-bit SDRAM/EDO. An 8-bit YUV video interface supports
many TV encoders. General purpose auxiliary pins are provided
to control various peripheral devices. A standard I2S interface
supports popular audio DACs and ADCs. The ES4318 also
features a direct S/PDIF output. Figure 1 shows a block diagram
of a typical stand-alone system using the Swan-2™ ES4318 with
the glueless SDRAM interface.

The DVD system stream from a DVD disc is passed to the Swan-
2™ ES4318 through the 8-bit/16-bit parallel host interface. The
Swan-2™ ES4318 parses the system layer and demultiplexes
the audio and video streams. Audio is decoded and passed
through the 12S audio serial bus to an external audio DAC and
then to the speakers. Video is decoded and output as YUV pixels
to an NTSC or PAL video encoder. System control and
housekeeping functions (keypad and remote control) are also
provided on-chip.

FEATURES

¢ Single-Chip DVD video decoder in a 208-pin PQFP package

* Supports MPEG-1 system and MPEG-2 program streams

* Programmable multimedia processor architecture

¢ Compatible with Audio CD, VideoCD, VCD 3.0, and Super
VideoCD (SVCD)

* DVD Navigation 1

* Built-in Content Scrambling System (CSS)

Video

* Pan & Scan and Letter-Box conversions

¢ Trick modes include Slow, Fast Forward, Fast Reverse, Step,
and Goto

* Sub-Picture decoder

* 4-bit On-Screen Display (OSD) with 4-bit blending

* 8-bit YUV component video output

Audio

* Built-in Karaoke key-shift function

* Dolby™ Digital 2-channel downmix audio output for Dolby ™
* Dolby Pro Logic

* Linear PCM streams for 24 bit/96KHz

* Concurrent S/PDIF out and 2-channel audio output

* Sensaura Dolby Digital Virtual Suround

* DTS Digital Surround 2-channel downmix stereo output

* S/PDIF output for encoded AC-3, DTS Digital output or
Linear PCM

Peripheral

* Glueless interface to DVD loaders (ATAPI or A/V bus I/F)
* Bidirectional I2S audio interface

* Direct servo/loader interface

* 8 general-purpose auxiliary ports

* Single 27 MHz clock input

Smart Technology

* SmartZoom™ for motion zoom & pan

* SmartScale™ for NTSC to PAL conversion and vice versa
* SmartStream™ for video error concealment
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Figure 1 Typical Swan-2™ ES4318 System Block Diagram.
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Figure 2 Swan-2™ ES4318 Pinout
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SWAN-2™ ES4318 PIN DESCRIPTION
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Name Number /0 | Definition
vcC 1,9, 18,27, 35, 44,51, 59, 68, 75, 83, 92, 99, 104, 111, 1 3.65V £ 150 mv.
121, 130, 139, 148, 157, 164, 172, 183, 193, 201
LA[21:0] 23:19,16:10,7:2,207:204 [e] Device address output.
VSS 8,17,26,34,43,52,60,67,76,84,91,98,103,112,120,129,1 1 Ground.
38,147,156,163,171,177,184,192,200,208
RESET# 24 | Reset input, active low.
TDMDX [e) TDM transmit data.
RSEL [ ROM Select
25 RSEL Selection
0 16-bit ROM
1 8-bit ROM
TDMDR 28 | TDM receive data.
TDMCLK 29 | TDM clock input.
TDMFS 30 | TDM frame synch.
TDMTSC# 31 [e] TDM output enable, active low.
TWS 22 [¢) Audio transmit frame sync.
SEL_PLL1 | Select PLL1.
TSD [e) Audio transmit serial data port.
SEL_PLLO | Select PLLO.
SEL_PLL2 SEL_PLLO Clock Output
33 0 0 2.5x DCLK
0 1 3 x DCLK
1 0 3.5x DCLK
1 1 4 x DCLK
SEL_PLL2 36 Select PLL2. See the table for pin number 33.
MCLK 39 /O | Audio master clock for audio DAC.
TBCK 40 /0 | Audio transmit bit clock.
SPDIF_DOBM 41 [¢) S/PDIF (IEC958) Format Output.
RSD 45 | Audio receive serial data.
RWS 46 | Audio receive frame synch.
RBCK 47 [ Audio receive bit clock.
APLLCAP 48 | Analog PLL Capacitor.
XIN 49 | Crystal input.
XOuT 50 [e] Crystal output.
DMA[11:0] 66:61,58:53 [¢} DRAM address bus.
DCAS# 69 (o] Column address strobe, active low.
DOE# 70 [¢) Output enable, active low.
DSCK_EN | Clock Enable, active low.
DWE# 71 [e] DRAM write enable, active low.
DRAS[2:0}# 74:72 [¢} Row address strobe, active low.
DB[15:0] 96:93,90:85,82:77 /O | DRAM data bus.
DCS[1.0}# 97,100 O | SDRAM chip select [1:0], active low.
DQM 101 [¢) Data input/output mask.
DSCK 102 O | Clock to SDRAM.
DCLK 105 | Clock Input (27 MHz)
YUV[7:0] 115:113,110:106 O | 8-bit YUV output.
PCLK2XSCN 116 110 2X pixel clock.
PCLKQSCN 117 1/0 | Pixel clock.
VSYNCH# 118 /0 | Vertical synch for screen video interface, programmable for rising or falling edge, active low.
HSYNCH# 119 /0 | Horizontal sync for screen video interface, programmable for rising or falling edge, active low.
HD[15:0] 141:140,137:131,128:122 [e] Host data bus
HCS1FX# 152 o Host select 1.
HCS3FX# 153 [e] Host select 3.
HIOCS16# 151 | Device 16-bit data transfer.
HA[2:0] 158, 155:154 /O | Host address bus.
VPP 159 | Peripheral protection voltage. See AppNote 2.
HWR#/DCI_ACK# 149 Il Host write/DCI Interface Acknowledge Signal, active low.
HRD#/DCI_CLK 150 N Host read/DCI Interface Clock.
HD[15:0] 141:140,137:131,128:122 110 Host data bus.
HWRQ# 142 [e) Host write request.
HRDQ# 143 [¢) Host read request.
HIRQ 144 /O | Host interrupt.
HRST# 145 [e] Host reset.
HIORDY 146 | Host I/O ready.
HWR# 149 (o] Host write request.
AUX[7:0] 169:165,162:160 /0 | Auxiliary ports.
LOE# 170 [¢) Device output enable, active low.
LCS[3:0]# 176:173 [e] Chip select [3:0], active low.
LD[15:0] 197:194, 191:185, 182:178 110 Device data bus.
LWRLL# 198 (o] Device write enable, active low.
LWRHL# 199 [e) Device write enable, active low.
NC 37,38,42,203:202 No Connect pins. Leave open.

ESS Technology, Inc.
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SWAN-2™ ES4318 FUNCTIONAL DESCRIPTION

The following figure shows the internal block diagram for the Swan-2™ ES4318.

SWAN-2™ ES4318 FUNCTIONAL DESCRIPTION

3281 DSCK_EN
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Figure 3 Swan-2™ ES4318 Block Diagram
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RISC Processor

Embedded in the Swan-2™ ES4318 is a 32-bit pipelined
RISC processor, with 16 Kbytes of combined instruction
and data cache. Programming of the RISC processor is
done mostly in C. For applications involving an external
host processor the communication between a host
processor and the ES4318 is handled by a host interface
module as described below. The host interface can also be
used for high speed data input and output.

Video Processor

The video processor consists of a programmable SIMD
engine and 2 Kbytes of internal cache memory. It exe-
cutes macroblock level tasks as required by the MPEG
video standard. It can also be used for a wide range of
time-critical signal processing tasks, such as Dolby™
Digital (AC-3) and MPEG audio decoding. It is also useful
for video pre- and post-processing. It enables the Swan-
2™ ES4318 to perform arbitrary vertical filtering and scal-
ing of outgoing video. The video processor is controlled
by 32-bit and 16-bit wide dual issue micro-instructions.
Commonly used microcode subroutines are stored in 8
Kbytes of internal microcode ROM, while not so fre-
guently used microcode segments can be down-loaded
on demand to 2 Kbytes of internal microcode RAM.

Video Output

The video output section controls the transfer of video
frames stored in the DRAM to an external TV encoder. It
consists of a programmable CRT controller running in
either master or slave mode.

It features display FIFOs to buffer outgoing luminance
and chrominance data and performs YUV420 to YUV422
conversion. Arbitrary horizontal decimation/interpolation
is achieved by a polyphase filter. Together with program-
mable line dropping/duplication circuitry and micro-code
based post-processing running on the video processor,
the Swan-2™ ES4318 is capable of arbitrating image
conversion. Examples include SIF to CCIR601, Letter-
box, NTSC to PAL, and PAL to NTSC conversions.

The Time Division Multiplexed (TDM) interface implements a
high speed bidirectional serial bus. It can implement a
number of high-speed serial protocols. The TDM interface

55

The Huffman decoder is a high-speed engine that
decodes MPEG variable length codes (VLC), using built-
in MPEG-1 and MPEG-2 VLC tables. A high-level Huff-
man table, which controls the automatic switching from
one VLC table to the next, is programmable. The input
VLC data is transferred from DRAM to the Huffman
decoder via a DMA channel. The resulting Zero-Run-
Length-Amplitude (RLA) tokens are transferred on the
DRAM bus to the video processor core.

Huffman Decoder

Audio Interface

The audio interface is a bidirectional serial port that
connects to an external audio ADC/DAC for the transfer of
PCM (pulse coded modulation) audio data in I2S format. It
supports 16-, 24-, and 32-bit audio frames. No external
master clock is required.

DRAM Interface

The Swan-2™ ES4318 provides a glueless 16-hit
interface to DRAM memory chips. The maximum amount
of memory supported is 8 MBytes.

This DRAM interface is configurable in depth to support 16
M-bit addressing, Extended Data Out (EDO) DRAM, and
Synchronous DRAM (SDRAM). The configuration can be
done in three ways:

e EDO - 256 K x 16-bit and 1 M x 16-bit
* SDRAM — 16 M-bit (512 K x 16-bit x 2 Bank), or
¢ A combination of EDO and SDRAM

On-Screen Display (OSD)

The video output section includes dedicated OSD
hardware. The OSD operates with 2 or 4 bits per pixel
palettized colors with 16 levels of transparency. It can
take up the full or a partial screen area. It is multiplexed
into the output video stream before Color Space
Conversion (CSC) is performed. The OSD bitmap is
stored in the reference DRAM.

DRAM DMA Controller

The DRAM DMA controller controls multiple DMA
channels for the transfer of 16-bit data between the DRAM
and the video interface, the audio interface, the Huffman
decoder, the transport, the RISC processor, and the video
processor. There is a separate channel for DRAM
refresh.To improve DRAM bandwidth utilization, internal
gateway FIFOs are used extensively.

TDM Interface

can also act as a general-purpose 16 Mbps serial link
when not constrained by TDM protocols.

ESS Technology, Inc.
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Host Interface

The host interface allows communication between the
RISC and an external host. It contains three ports:

* debug port (8-bit wide)
e command port (8-bit wide)
* DMA port (16-bit wide)

The host interface has two registers that control the
operation of the flags and interrupts, R_HOSTRQSTAT
and R _HOSTMASK for the RISC side and
H_HOSTRQSTAT and H_HOSTMASK for the HOST side.
Flags are used to indicate ES4318's readiness to accept
or supply data over the host interface DMA channel.
Interrupts may be used for exception indication from
RISC-to-host or from host-to-RISC. The interrupts are
maskable.

DCI Interface

In addition to TDM (serial interface) and Host (parallel
interface), the Swan-2™ ES4318 offers DCI, a direct
interface to DVD loaders. This 8-bit parallel interface
meets the specification of many DVD loader
manufacturers.

DVD Descrambling

The Swan-2™ ES4318 incorporates dedicated circuitry to
perform DVD descrambling in accordance with Content
Scrambling System (CSS) specification.

SWAN-2™ ES4318 FUNCTIONAL DESCRIPTION

8 SAM0244-021100
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VIDEO INTERFACE

Video Bus

The Swan-2™ ES4318 video bus transfers digital video
pixels out of the chip. In standalone applications the video
bus will be connected to a monitor or an LCD panel. In
workstation applications, the output bus will feed an
overlay circuit so that the output video appears in a
window of the Graphical User Interface (GUI).

The video bus has 8-bit YUV data pins that transfer
luminance and chrominance (YUV) pixels in CCIR601
pixel format (4:2:2). In this format, there are half as many
chrominance (U or V) pixels per line as luminance (Y)
pixels; there are as many chrominance lines as
luminance.

CRT Controller

Video output timing is controlled by a pixel clock and
horizontal and vertical synchronization (sync) signals.
Pixels are clocked out of the Swan-2™ ES4318 by the
pixel clock. The sync signals determine when the active
video data is transferred. The timing of the active video
and sync signals is determined by the CRT controller
inside the ES4318. The output CRTC timing can be
internally generated, or slaved to some other video sync
source.

Video Post-Processing

The Swan-2™ ES4318 contains circuitry to post-process
video. This circuitry provides color conversion, scaling,
and filtering functions through a combination of special
hardware and software.

Horizontal up-sampling and filtering is done with a
programmable, 7-tap polyphase filter bank for accurate
non-integer interpolations. Vertical scaling is achieved by
repeating/dropping lines in accordance with the scaling
ratio.

Figure 4 shows the video post-processing functional
blocks. The first two processing steps are performed by
the video processor core. Video post-processing can be
applied on the decoded images to improve the picture
quality.

The next stage in the processing, applicable only to low
resolution MPEG-1 video, is an interlacing filter that
generates even and odd fields from decoded frames for
applications that use a TV screen. This filter improves both
the spatial and temporal appearance of the decoded
images on interlaced displays. Following the interlacing
filter is an interpolation section that uses bilinear
interpolation to increase the resolution of the chrominance
components by a factor of two in the vertical dimension.

55

This interpolation section converts from the MPEG
chrominance subsampling to that used by CCIR601. The
resulting YUV pixels can then be passed through a 7-tap
horizontal interpolation filter that increases the horizontal
resolution of the image by up to four times.

The horizontal filter automatically chooses between five
sets of filter coefficients based on the fractional
component of the new position of the pixel in the video
data stream. The filter coefficients are 8 bits wide. The
filter length is selectable as 1, 3, 5, or 7 taps.

The relationship between PCLK2XSCN and internal
RISC clock is shown in the following table.

Taps

Restrictions Frequency
3 Pixel rate < (Internal RISC CLK)/2 | 27 MHz
5 Pixel rate < (Internal RISC CLK)/3 | 20 MHz
7 Pixel rate < (Internal RISC CLK)/4 | default 13.5 MHz

ESS Technology, Inc.
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DRAM | _ | 0SD dSP%
Post- | Vertical Hardware ecode
Frame —P , > | |
Buffer | processing nterpolate |
|

| Video Processor Core

Lo - ] |
Generate YUV 4:2:2 Horizontal scale up
Interlaced fields vertical only by up to 4 times
"
Interlacing o] UV Vertical o| Horizontal i Output
+ . L L L
Filter Interpolate Interpolate
Figure 4 Video Post-processing
PCLKQSCN
HSYNC *

YUV[7:0] :> uo YO VO Y1 u2

Figure 5 8-bit YUV Input Timing
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VIDEO INTERFACE

Video Timing

The video bus can be clocked either by double pixel clock
and clock qualifier or by a single pixel clock. The double
clock typically is used for TV displays, the single for
computer displays. PCLK2XSCN is ignored in 1x clock
mode.

The timing of the syncs and odd/even field indication is
shown in Figure 6 and Figure 7. The output video field
indication is done by modifying the relative positions of

55

VSYNC and HSYNC. At the start of an even field, the
horizontal and vertical sync pulses will start on the same
clock edge; in odd fields the horizontal sync pulse will be
delayed by one clock cycle. The polarity of both horizontal
and vertical syncs is programmable.

See the section on Table4, “Operating AC
Characteristics,” on page 18 for a detailed AC timing of the
output bus.

ascson UL IO JOAIAR AL

(C
HSYNC# 7
Min 4 pixels

Min 128 pixels, max 4095 pixels

——

(C
JJ

Figure 6 Horizontal Video Timing

wsvwer || L, ]

L

(
J
(
J

“ | M~

VSYNC#

S N
o~ M

p
J
Min 8 lines, max 4095 lines

Min 2 lines

(C
)

Figure 7 Vertical Video Timing

Sub-Picture Unit

The Sub-Picture unit decodes the run-length Sub-Picture
pixel data stream and the corresponding Sub-Picture
commands that change the color and contrast values of
each pixel type for different regions. The output YUV of the
Sub-Picture is blended with the main video screen YUV
values, depending on the contrast values.

The Sub-Picture supports four pixel types, coded 00, 01,
10, and 11. Each type represents a color (YUV) and
contrast value (blending value with main picture). The
Sub-Picture region can also be divided into several
horizontal stripes, each potentially with a different set of
color/contrast values. Each stripe can be divided vertically
into a maximum of 9 vertical regions (default 0, and
changes 1-8), each region containing its own
color/contrast value for each pixel type. In addition, there
is a highlight feature that overrides all other color/contrast
information for the Sub-Picture.

Main Sub-Picture commands, such as turning the Sub-
Picture unit on/off, setting the Sub-Picture size, default
color, and contrast, and the pointers to the color/contrast
and pixel data are done by the RISC. The RISC sets the
appropriate registers in the Sub-Picture unit, as well as the
DMA channel for the command and data FIFOs, based on
these commands.

ESS Technology, Inc.
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DRAM INTERFACE

The DRAM interface controls access to external DRAM,
both SDRAM or EDO, which can be the sole unified
external read/write memory acting as program and data
memory as well as various decoding and display buffers.

All DRAM control is provided by the Swan-2™ ES4318
DRAM bus. The DRAM interface is 16 bits wide. At high
clock speeds, it has sufficient bandwidth to support the
decoding and displaying of CCIR601 resolution images at
full frame rate.

The ES4318 uses SDRAM with CAS Latency (3) and
Sequential Burst of Full Page length. Performance based
on SDRAM is double that of EDO. SDRAM must be
software configured before any memory access.
Frequencies of 100 MHz and 111 MHz are supported (see
Table 4 and Table 5). The SDRAM refresh period is
programmable to meet any manufacturer’s configuration.

If EDO is used the DRAM interface can be programmed to
enable support of DRAMs with a variety of page mode
cycle times, DRAS to DCAS delay times, and DRAS
precharge times. Figure 12 and Figure 13 show the DRAM

Table 1 Various Memory Configuration

DRAM INTERFACE

output signal timing in terms of T states (cycle time) for the
Swan-2™ ES4318. The output signals may also be
skewed in relation to each other and this should be taken
into account when choosing DRAM for any application.
The DRAM interface signal skews are shown in Figure 12
and Figure 13.

The Swan-2™ ES4318 DRAM controller uses page mode
accesses whenever possible and takes care of DRAM
refresh. The ES4318 uses DRAS refresh mode; the
refresh period is programmable.

DRAM Configuration Requirements

The DRAM interface generates all the control signals to
interface with external DRAM. It supports different
configurations using the three configuration bits,
sdcfg[2:0], in the BUSCON_DRAM_CONTROL register.

Table 1 shows various memory configuration for both
SDRAM and EDO DRAM.

Size in MB silctfgr[d;g] Memory Configuration
0.5 010 256K x 16-bit (EDO)
1.0 010 2 x 256K x 16-bit (EDO)
20 000;001;100;101|1M x 16-bit (SDRAM)
' 110 1M x 16-bit (EDO)
25 001 1M x 16-bit (SDRAM) + 256K x 16-bit (EDO)
3.0 001 1M x 16-bit (SDRAM) + 2 x 256K x 16-bit (EDO)
000;100 2 x 1M x 16-bit (SDRAM)
4.0 101 1M x 16-bit (SDRAM) + 1M x 16-bit (SDRAM)
110 2 x 1M x 16-bit (EDO)
4.5 000 2 x 1M x 16-bit (SDRAM) + 256K x 16-bit (EDO)
5.0 000 2 x 1M x 16-bit (SDRAM) + 2 x 256K x 16-bit (EDO)
6.0 101 1M x 16-bit (SDRAM) + 2 x 1M x 16-bit (EDO)
' 100 2 x 1M x 16-bit (SDRAM) + 1M x 16-bit (EDO)
8.0 100 2 x 1M x 16-bit (SDRAM) + 2 x 1M x 16-bit (EDO)

NOTE: lItis required that lower memory space (starting Ox 0000 0000) to be mapped to SDRAM if
a mix of SDRAM and EDO DRAM is used for the system. Both 16M-bit SDRAM (512K x
16-bit x 2 Bank and the 256 K x 16 or 1M x 16 EDO DRAM in speed of 60 ns are

supported.

Refers to bits [13:11] = sdcfg [2:0], see register “TBUSCON_DRAM_CONTROL

(20008100h, 14-bit, R/W)” on page 52.

12 SAM0244-021100
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DRAM INTERFACE

DRAM Configuration

Table 2 shows all possible DRAM memory size
configuration, each with its corresponding signal pins.
DCAS# is always connected. The notation EDO256_0
means the first EDO DRAM 256Kx16, EDO256 1 means
the 2nd EDO DRAM 256Kx16, EDO16M_0 means the first
EDO DRAM 1Mx16, EDO16M_1 means the 2nd EDO
DRAM 1Mx16, SDRAM_0 means the first 16M-bit SDRAM
(512Kx2x16), and SDRAM_1 means the 2nd 16M-bit

‘1. I‘El
AR
SDRAM Address Mapping

The memory address (LA) is mapped to the DMA address,
which is formed by ADDR in the BUSCON_DMA_ADDR
registers. The result is then converted into the DRAM
control signals using the SDCF configuration bits in the
BUSCON_DMA_CONTROL register.

SDRAM.

Table 2 DRAM Memory Size and Signal Pins

Size(MB) SDRAM 0 SDRAM 1 EDO256_0 EDO256_1 EDO16M_0O EDO16M_1
DRAS1#
0.5 DOE#
10 DRAS1# DRAS2#
' DOE# DOE#
DRAS1#
2.0 DOE#
DRASO#
2.0 DCSO0#
25 DRASO# DRAS1#
' DCSO0# DOE#
30 DRASO# DRAS1# DRAS2#
' DCSO0O# DOE# DOE#
4.0 DRASO# DRAS1#
' DCSO0# DOE#
40 DRASO# DRASO#
' DCSO0# DCS1#
45 DRASO# DRASO# DRAS1#
' DCSO# DCS1# DOE#
5.0 DRASO# DRASO# DRAS1# DRAS2#
' DCSO0# DCS1# DOE# DOE#
6.0 DRASO# DRASO# DRAS1#
' DCSO0# DCS1# DOE#
8.0 DRASO# DRASO# DRAS1# DRAS2#
' DCSO# DCS1# DOE# DOE#

ESS Technology, Inc.

SAM0244-021100
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SDRAM READ AND WRITE TIMING DIAGRAMS
Burst Length = 4, DCAS# Latency

‘TO‘H‘TZ‘TS‘T4‘T5‘T6‘T7‘T8‘T9‘TlO‘Tll‘TlZ‘TlB‘TM‘TlS‘TlG‘TU‘TIS‘TIQ‘TZO‘TH‘TZZ‘

DSC[1:0]

DRAS#

DCAS#

DWE#

LA[11]
LA[10]

oov [0

Hi-Z ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ! ! ! ' ' '
e 0000000000

Activate Read Read Read Precharge Activate Read
Command Command Command Command Command Command Command
Bank A Bank A Bank A Bank A Bank A Bank A Bank A

Figure 8 SDRAM Random Column Read Timing
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4, DCAS# Latency
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Figure 9 SDRAM Random Column Write Timing
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Figure 10 SDRAM Random Row Read Timing
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8, DCAS# Latency

Burst Length
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Figure 11 SDRAM Random Row Write Timing
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Table 3 SDRAM Interface Timing

SDRAM READ AND WRITE TIMING DIAGRAMS

LVTTL _
Parameter Symbol Unit Note
-9 -10
Row active to Row Active Delay trrp (Min) 18 20 ns 1
RAS to CAS Delay trcp (Min) 24 26 ns 1
Row precharge time trp (MiN) 24 26 ns 1
N tras (Min) 54 60 ns 1
Row active time
tras (Max) 100 HS

Row cycle time trc (Min) 90 96 ns 1
Last data in to new column address delay tepr (Min) 1 CLK 2
Last data in to row precharge trpL (Min) 1 CLK 2
Last data in to burst stop tgpL (min) 1 CLK 2
Col. address to column address delay tcep (min) 1 CLK 3
Number of valid output data (CAS latency =3) 2 ea 4

Notes: 2. Minimum delay is required to complete write.

1. The minimum number of clock cycles is , 3. All parts allow every cycle column address change.
determined by dividing the minimum time required 4] f h int t aut h
with clock cycle time, and then rounding off to the - n gasegbrowtprtec arge interrupt, auto precharge
next higher integer. and read burst stop.

Table 4 Operating AC Characteristics
LVTTL
Parameter .
(CAS Latency = 3) Symbol -9 -10 Unit Note
Min Max Min Max
CLK cycle time tce 9 10 ns 1
CLK to valid output delay tsac 7 1.5 ns 1,2
Output data hold time ton 2.5 2.5 ns 2
CLK high pulse width tcH 3 3.5 ns 3
CLK low pulse width toL 3 35 ns 3
Input setup time tss 2 25 ns 3
Input hold time tsH 0.5 1 ns 3
CLK to output in low-Z ts z 1 1 ns 2
CLK to output in Hi-Z tsyz 7 8 ns
Notes:
1. Parameters depend on programmed CAS
latency.
2. If clock rising time is longer than 1 ns, (tr/2-0.5)
ns should be added to the parameter.
3. Assumed input rise and fall time (tr & tf) = 1ns.
If tr & tf is longer than 1 ns, transient time
compensation should be considered, that is, [(tr
+ tf)/2 - 1] ns should be added to the parameter.
18 SAM0244-021100 ESS Technology, Inc.
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Table 5 Frequency vs AC Parameter Relationship (-9)

Frequency CAS tre tras tRRD trep tcep tcoL teoL troL
Latency 90 ns 54 ns 24 ns 18 ns 24 ns 9ns 9ns 9ns
111MHz (9.0 ns) 3 10 6 3 2 3 1 1 1

Table 6 Frequency vs AC Parameter Relationship (-10)

Frequency CAS tre trAs tRRD trep tcep tepL teoL troL
Latency [ 96 ns 60 ns 26 ns 20 ns 26 ns 10 ns 10 ns 10 ns
100 MHz (10.0 ns) 3 10 5 3 . 2 - - -

ESS Technology, Inc. SAM0244-021100 19
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EDO DRAM READ AND WRITE TIMING DIAGRAMS

DMA [11:0] Row Address Column Address 0 >< Column Address 1 >< Column Address 2
tRA_H
DRAS# ( A
_/ IprRAS_PT \
tepmAT
DCAS# 5§—71 \—7
tbrASDC_DT
Ibcas_pwL | tbcas pPwH
DWE#
trReDsT_DCRE| RCDHT_DCRE
DOE# A
\
DB[15:0] 0 1
Symbol Parameter Min | Typ | Max | Units
torAs_PT DRAS precharge time 3 5 internal CPU clock cycle
tRA_HT Row address hold time 1 3 | internal CPU clock cycle
tocas pwL DCAS pulse width low 1 2 | internal CPU clock cycle
tbcAs_PWH DCAS pulse width high 1 2 | internal CPU clock cycle
tEPMAT Fast page mode access time 2 6 | internal CPU clock cycle
toraspc bt | DRAS to DCAS delay time 2 4 | internal CPU clock cycle
toram_loss | DRAM interface output signal skew 0 3 |ns
trepsT pcre | Read cycle data setup time to DCAS 5 - |ns
rising edge
trepHT Dcre | Read cycle data hold time to DCAS 0 - |ns
- rising edge

Figure 12 EDO DRAM Read Timing
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EDO DRAM READ AND WRITE TIMING DIAGRAMS

DMA [11:0]

Row Address

>< Column Address 0 >

/
DRAS# / tbrAS_PT

TRA_HT

\

tepmAT
DCASH N/ xi—%_*_
tpbrASDC_DT
Ibcas_PwL | tbcas pwH
DWE#
DOE#
DBJ[15:0] 0 1 2
Symbol Parameter Min | Typ Max | Units
toras pr | DRAS precharge time 3 5 | internal CPU clock cycle
tRA_HT Row address hold time 1 3 [internal CPU clock cycle
tocas pwL | DCAS pulse width low 1 2 | internal CPU clock cycle
tocas_pwH | DCAS pulse width high 1 2 |internal CPU clock cycle
tEPMAT Fast page mode access time 2 6 | internal CPU clock cycle
toraspc_pT | DRAS to DCAS delay time 2 4 | internal CPU clock cycle

Figure 13 EDO DRAM Write Timing

55

< Column Address 1 >< Column Address 2
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SRAM INTERFACE

The SRAM interface controls access to optional external
SRAM which can be used for RISC code, stack, and data.
The SRAM bus supports four independent address
spaces, each having programmable bus width and wait
states. The interface can support not only SRAM but also
ROM/EPROM and memory-mapped I/O ports for standal-
one applications.

The timing of Swan-2™ ES4318 SRAM access is shown
in Figure 14 and Figure 15. From 1 to 32 wait states can
be inserted into each cycle, each wait state being one
Swan-2™ ES4318 CLOCK cycle long. RISC accesses
can involve just one wait state. It is possible, when

SRAM INTERFACE

switching from a low speed bank to a high speed bank, for
the turnoff delay of the low speed bank to overlap the first
access of the high speed bank. To prevent data corruption,
tgs p1 (bank select delay time) is programmable for each

bank from 0 to 3T states.

The signals for the SRAM bus are generated from the
internal RISC clock and are timed in integer multiples of
clock cycles, except for the write strobe, which is delayed
by 1/2 cycle from the address setup and advanced 1/2
cycle from the start of the next access cycle. The SRAM
interface signal skew may vary with Swan-2™ ES4318
speed grade. See Figure 14 and Figure 15 for details.

tsraM AT tgs pT tsRAM_AT
LA[21:0] X Address X Address X X X X X X X Address X
LCS[3:0J# BK )(
LWRxx#
LOE# 5( tRc_DSTDL | trc pHTDL 7Z 5( tRc_DSTDL | tre pHTDL
LD[15:0] rdo a1 ) rdo
n Waitstate Bank Select n Waitstate
Symbol Parameter Min | Typ Max | Units
toram_loss | DRAM interface output signal skew 0 3 |ns
trc psToL | Read cycle data setup time to data latch 6 - |ns
trc_pHTDL | Read cycle data hold time to data latch 2 - |ns
tsram_aT | SRAM access time 2* 33 [internal CPU clock cycle
tss pT Bank Select delay time 0 3 | internal CPU clock cycle
Figure 14 SRAM Read Timing
22 SAM0244-021100 ESS Technology, Inc.
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ISRAM_AT tgs pr tsram_AT
LA[21:0] X Address X Address X X X X X X X Address X
LCS[3:0}# X X
LWRXX#  ta strws th HTW§ / tA_sTws tA HTws
tw sTwL
LOE#

opsol Y oma Y oma YXXXXXY o )

N

Symbol Parameter Min | Typ Max | Units
tsram 10ss | SRAM interface output signal skew 0 3 |ns
tsram_aT | SRAM access time 2 33 | internal CPU clock cycle
tgs pT Bank Select delay time 0 3 [internal CPU clock cycle
ta sTws Address setup time to write strobe 0.5 0.5 | internal CPU clock cycle
tA HTws | Address hold time to write strobe 0.5 0.5 | internal CPU clock cycle
tw stwL | Write strobe pulse width low 1 31.5 | internal CPU clock cycle

Figure 15 SRAM Write Timing

ESS Technology, Inc. SAM0244-021100 23
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The TDM interface implements a five-wire serial bus which
provides an easy connection between the Swan-2™
ES4318 and available communications chips. The TDM
Interface is a time division multiplexed bus that
multiplexes data on up to 64 channels. Each channel is
allocated a different time slot on the bus and the ES4318
can be set to send and receive data in any combination of
different time slots. Data is assumed to be ordered by time
slot, e.g., if time slots 6, 8, and 17 are used, the first DMA
byte sent to memory would be in time slot 6, followed by
time slots 8 and 17 in order. Reordering must be done in
software.

The interface consists of a Frame Sync (TDMFS), data
transmit, and receive signals (TDMDX and TDMDR),
external buffer enable (TDMTSC#), and a clock
(TDMCLK). The timing of the data transfer is externally
controlled.

TDM INTERFACE

The TDM interface can support a number of different
timings. The timing diagram, Figure 16, is shown for a
particular configuration.

The TDM Interface can transfer data at a maximum rate of
16 Mbps. A more typical configuration would support up to
4.096 Mbps with a TDMFS frequency of 8 KHz. The TDM
interface hardware is flexible enough to interface with a
wide range of communications chips for ISDN, PABX,
LAN, and WAN connectivity. In particular, it will interface
directly to chips that support the concentration highway
interface (CHI), ISDN-oriented modular revision 2 (IOM-2)
interface, and multi-vendor integration protocol (MVIP).

The TDM Interface programmability includes independent
receive, transmit, and frame sync clock edge selection
and independent receive and transmit data offsets. This is
illustrated in Figure 16.

tromeLk_p trom_rp, Recv Delay

Recv Channel 0 Recv Channel 1

J‘IJ‘UFU‘I.I‘U‘I.I‘LI‘IJUWHJHUHJUTLHU‘I_
TDMFS o —
TDMDR XXXXXXXX XXX 0X1 X2 X3K4X5K6XK 7 XXXNXXXXXXX
trowor_sT_| | | _Howor'rr L L
TDMTSC# troM#_COD |_
TOMDX gxzxzxzxzxzxzxz)—
troMDXx_DOD
trow_tp, Transmit Delay Transmit Channel 0
Symbol Parameter Min | Typ Max | Units
trpmeLk_p | TDM clock period 62.5 - |ns
trpom#_cop | TDMTSC# control output delay to TDM- 0 2
CLK
tromrs_st | TDMFS setup time to TDMCLK 4 -
tatomrs_HT | TDMFS hold time to TDMCLK 2 -
trpmpr st | TDMDR data setup time to TDMCLK 4 -
trompr_HT | TDMDR data hold time to TDMCLK 2 -
trpmpx_pop | TDMDX data output delay to TDMCLK 0 2
tTom RD TDM receive delay to TDMFS 0 8 | internal CPU clock cycle
trom_TD TDM transmit delay to TDMFS 0 8 | internal CPU clock cycle

Figure 16 TDM Interface Timing
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HOST INTERFACE

The host interface is used by an external host to control
the Swan-2™ ES4318 and may also be used to transfer
high or low speed user data, audio, and bitstream
information. The host interface is a generic 16-bit parallel
bus that accesses six registers in the ES4318. The
registers and their functions are detailed in the register
description section. Figure 17 shows the timing for the
host interface.

There are three ports in the host interface, a debug port, a
command port, and a DMA port.

The host interface is implemented with a 16-bit data bus,
a 3-bit address bus, read and write strobes, and request
lines. The request lines indicate when data is waiting for
the host to read or write data. The lines can be
programmed for any combination of the DMA, command,
or debug ports.

Debug Port

The debug port provides a path to the Swan-2™ ES4318
RISC processor to allow software debuggers access to
the hardware and software state without disturbing the
command or DMA ports.

Command Port

The Command port transfers commands and status
information between the Swan-2™ ES4318 and an
external host. In some systems, the ES4318 acts as the
system controller, so there is no external host.

In computer-based systems where a microprocessor is
responsible for controlling the system, it controls the
Swan-2™ ES4318 through the command port using that
port's “shared variable” mechanism. This gives the host
read/write access to global control variables in the
ES4318 and provides a simple and effective control
mechanism.

DMA Port

The DMA port is typically used for transferring user data
(graphics, program executables, etc.). For some
applications, the audio, video, or system multiplexed
bitstreams can be carried over this interface.

The host interface on the Swan-2™ ES4318 uses the
HRDREQ# and HWRREQ# pins to indicate it is ready to
send and receive data. The HIRQ pin is used to indicate
that the H_HOSTIRQSTAT register should be
interrogated.

55
DCI INTERFACE

In addition to TDM (serial interface) and Host (parallel
interface), the Swan-2™ ES4318 offers DCI, a direct
interface to the DVD loader. This 8-bit parallel interface
meets the specification of many DVD loader
manufacturers.

Figure 18 shows the DCI interface timing. DCI_FDS#
indicates the beginning of each sector. The DCI_ERR#
signal indicates the error per data byte. DCI_ACK#
indicates an acknowledge signal from the servo that a data
byte is ready to be transferred. The DCI_REQ# line
indicates that the ES4318 has to inform the servo that it is
ready to receive data.

AUDIO INTERFACE

The Swan-2™ ES4318 audio port is limited to support of 2
channel stereo audio in I2S format. Its configuration is
software selectable and interfaces directly with low-cost
audio DACs and ADCs. In this mode, the audio input clock
should be 256Fs, 384Fs, and 512Fs, where Fs is usually
32 KHz, 44.1 KHz, 48 KHz, or 96 KHz.

MCLK is the audio DAC clock and can either be an output
from or an input to the Swan-2™ ES4318. Audio data in is
handled symmetrically to the audio data out phase.The
audio data out (TSD), audio transmit frame sync (TWS),
and audio receive frame sync (RWS) are driven by the
audio transmit bit clock (TBCK). The audio data out (TSD)
is driven by the audio receive bit clock (RBCK).

ESS Technology, Inc.
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Write Read
taHws ST thAHw# HT tHAHRY ST tHDHR#_HT
le—>] Ie 4 i >
HA[2:0] o
{
HD[15:0] {
t tHDHws_HT thpHR# ST THDHRE_HT
HDHW#_ST - (¢ = =
- J J
HWRITE# _/D< tHws pwL 7/
thws_PwH
( tHre PWL %
HREAD# !_/D\ /1
tHR#_PWH

tHwr#_op
HWRREQ# ‘ ;{4

N M

) tHRDHR#_OD
HRDREQ# o A
J } P
HIRQ .
tHinw# oD } tHIHR%_OD
Symbol Parameter Min | Typ Max | Units
thanws st | HA to HWRITE# setup time 4 -
thanws HT | HA to HWRITE# hold time 2 -
thpHws st | HD to HWRITE# setup time 4 -
thoHws HT | HD to HWRITE# hold time 2 -
thw# pwL | HWRITE# pulse width low 30 -
thwe pwH | HWRITE# pulse width high 30 -
tywrs op | HWRREQ# to HWRITE# output delay 0 8
thanrs sT | HA to HREAD# setup time 4 -
thaHrs HT | HA to HREAD# hold time 2 -
thpHre st | HD to HREAD# setup time 0 4
typHre HT | HD to HREAD# hold time 2 -
thr# pwH | HREAD# pulse width high 30 -
thrzpwL | HREAD# pulse width low 30 -
throHR# op | HRDREQ# to HREAD# output delay 0 8
trinws op | HIRQ to HWRITE# output delay 0 8
thiHr# op | HIRQ to HREAD# output delay 0 8

Figure 17 Host Bus Timing
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DCI_CLK J |_
< > REQs REQd
tck
DCI_REQ# —\ /——\ /
—»{ ¢ IpAckid —»| |« MbAackrd
DCI_ACK# | | |
tERRfd: (ERRrd —p] ¢
DCI_ERR#  _ __ _ _ _ _ _
DCI_FDS# 'sYNCTd —pf le— by e tsvnCra
—»| [« tsprd
DCl (wait) ‘ Di-2062‘ Di-2063 | Dj-0000 | (wait) ‘ Dj-0001 | Dj-0002 | (empty)‘ Dj-0003 L
T T e T T TP T T T T T TS T T T TP
Symbol Parameter Min | Typ Max | Units
tek CSTROBE output frequency 3.375 MHz

tREQS REQUEST setup time 100 ns
tREQN REQUEST hold time 0 ns
tbaCKrd DACK rising edge delay 0 5 |ns
tbacKfd DACK falling edge delay 0 5 |[ns
tERRrd ERROR rising edge delay 0 5 |ns
tERRd ERROR falling edge delay 0 5 |ns
tsyncrd SYNC rising edge delay 0 5 |ns
tsyncfd SYNC falling edge delay 0 5 |ns
tspTd SDT[7:0] delay time 0 5 |[ns

Figure 18 DCI Interface Timing
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Audio Transmit and Receive Timing Diagrams

RBCK/TBCK
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RSB/TSD X 15 X 14 X X 0 X 15 X 14 X X OX
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Figure 19 Right Justified Mode / 16-Bit Cycle Frame / 16-Bit Data Frame
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Figure 20 Right Justified Mode / 24-Bit Data Frame / First-Bit Sent First / MSB First
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Figure 21 Right Justified Mode / 32-Bit Cycle Frame / 24-Bit Data Frame / Last Bit Sent Last / LSB First
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Figure 22 Left Justified Mode / 32-Bit Cycle Frame / 32-Bit Data Frame / MSB Firs
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TDM Registers
The TDM registers allows the RISC processor to receive

and transmit data from the serial Time Division Multiplex
(TDM) interface.

TDM Operation and Bit Settings:

1. To turn on the TDM, set the tdm_rst bit (bit 5) in the
TDMCTLO register to 0, then to 1.

2. To reset the TDM internal registers, set tdm_tstbit (bit
10) in the TDMCTLO register to 1, then to 0.

3. The slot registers must be set, there are no default
values.

4. When using 2x clock, the crefphase bit has to be set
and the p bit in the XMT/RCVDELAY register must be
0.

5. When using 2x clock, the values in tables must be
multiplied by 2.

ESS Technology, Inc. SAM0244-021100 29
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6. FE, XCE, XMT_DELAY table:
XMT_DELAY
FE XCE 0 1 2 3 4 5 6 7 Note
0 0 3 5 7 9 11 13 15 17  start x-mit on rising
0 1 4 6 8 10 12 14 16 18 start x-mit on falling
1 0 3 5 7 9 11 13 15 17  start x-mit on falling
1 1 4 6 8 10 12 14 16 18  start x-mit on rising
FE=0
1 2 3 4 5 7 10 11 12 13 14 15 16
I I I I I I I I I I I I I I clk
[ frameSync
< Pl XCE=0, XMIT_DELAY=0
< X XCE=1, XMIT_DELAY=0
< X > XCE=0, XMIT_DELAY=1
< XCE=1, XMIT_DELAY=1
FE=1
1 2 3 4 5 7 10 11 12 13 14 15 16
I I | I I | | I | I I I I I clk
[ frameSync
< X XCE=0, XMIT_DELAY=0
< X XCE=1, XMIT_DELAY=0
< X > XCE=0, XMIT_DELAY=1
< XCE=1, XMIT_DELAY=1
30 SAM0244-021100 ESS Technology, Inc.
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7. FE, XCE, RCV_DELAY table:

55

RCV_DELAY
FE RCE 0 1 2 3 4 5 6 7 Note
0 0 4 6 8 10 12 14 16 18 sampled on falling
? 1 3 5 7 9 11 13 15 17 sampled on rising
? 0 4 6 8 10 12 14 16 18 sampled on rising
? 1 3 5 7 9 11 13 15 17 sampled on falling
FE=0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
o0 1 LI LI | L L [ [ _cx
frameSync
T X > RCE=0, RCV_DELAY=0
< X > RCE=1, RCV_DELAY=0
< X > RCE=0, RCV_DELAY=1
< X > RCE=1, RCV_DELAY=1
FE=1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
o0 1 LI LI | L L [ [ _cx
: frameSync
X > RCE=0, RCV_DELAY=0
< X > RCE=1, RCV_DELAY=0
< X > RCE=0, RCV_DELAY=1
< X RCE=1, RCV_DELAY=1
ESS Technology, Inc. SAM0244-021100 31
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TDMXMTDELAY (2000E004h, 4-bit, R/'W) TDMCTLO (2000E00Ch, 16-bit, R/W)
X delay p tdm interface control bits
7 | 6 | 5 | 4 3 | 2 | 1 0 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
tdm interface control bits
This register allows a variable delay from the start of frame 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0

sync to the start of valid data (for data transmitted from
RISC to TDM).

This register contains the control bits for the TDM
Interface. After reset, it is initialized to 0x0000.

Bits| Name Description

0 = Allow data transfer from TDM to RISC.
1 = Allow data transfer from TDM to xport.

15 | tdm2xpt

14 | rstflowbits | 1 = Reset the underflow and overflow flags.

Bits| Name | Description
74| - Reserved.
3:1 |delay | Delay value in milliseconds.
0 |p li’_h)ase delay. For normal operation set to 1 (test
It).
TDMRCVDELAY (2000E008h, 4-bit, R/W)
X delay p
7 | 6 | 5 | 4 3 | 2 | 1 0

0 = Otherwise.
IRQ mask for the receive overflow flag (for
code development).

13 | oflowmask

This register allows a variable delay from the start of frame
sync to the start of valid data (for data transmitted from

12 |uflwmask | IRQ mask for the transmit underflow flag (for

code development).

11 |testrdslot |1 = Read the values in the tdmslots (controls

mux).
TDM 0 RISC). 10 | testrst Resets the internal registers for testing:
Bits| Name | Description 1 =Reset.
7.4 — |Reserved. 9 |xmtendian | Controls big endian or little endian select:
- —— 0 = Big endian.
3:1 |delay | Delay value in milliseconds. ' 1 = Little endian.
0 |p Ei?)ase delay. For normal operation set to 1 (test 8 |rcvendian | Controls big endian or little endian select:
- 0 = Big endian.
1 = Little endian.
7 | crefphase | Controls the phase of the cref2x signal when
using a 2x serial clock.
6 |fe Selects the edge of the input serial clock to
use (see below).
5 |rst Software reset for the TDM:
0 = Reset.
4 |tre_msk IRQ mask for interrupt to the RiscMVD:
1 =IRQ enabled.
0 = IRQ off.
3 |dw_msk Irg mask for interrupt to the RiscMVD:
1 =IRQ enabled.
0 = IRQ off.
2 |rce The clock edge to use for receiving (see
below).
1 |xce The clock edge to use for transmitting (see
below).
0 |sel2x 1 = Input clock is 2x the pixel rate.
32 SAM0244-021100 ESS Technology, Inc.
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TDMCTL1 (2000E01Ch, 8-bit, R/W) TDMXMTSLOTS (2000E020h—2000E03Ch, 8-bit, R/W)
a;Jto_ xaform | semsk | clrselrq [gw2tdm| edcen | dscren [xamode d
en 7 | e | 5 | 4 | 3 | 2 | 1 | o
7 6 5 4 3 2 1 0

This register contains control bits for the TDM Interface.
After reset, it is initialized to 0x00.

The table below gives the time slot values for the
transmitter. To read these registers, set testrdslots in the
TDMCTL register. This disables the operation of the TDM,

Bits| Name Description S0 use only for testing.
; au:o_fen C\;J;o-forr]m detec; en.abtl;.e. bied T Hexadecimal Bit Position
xaform | When the auto_fen is disabled, firmware to Address 0 1 2 3 2 5 6 -
inform the hardware about the form of entry
data: 2000E020h 0 1 2 3 4 5 6
0 = xa mode 2 form 1 (default). 2000E024h 8 9 10 1 12 13 14 15
1 =xa mode 2 form 2. 2000E028h 16 17 18 19 20 21 22 23
5 |semsk | Mask the sector end interrupt to RISC. 2000E02Ch 24 25 26 27 28 29 30 31
4 |clrseirg |Writing a 1 to this bit clears the sector end 2000E030h 32 33 34 35 36 37 38 39
interrupt from TDM to RISC. This interrupt is
generated at the end of each sector, so the 2000E034h 40 41 42 42 44 45 46 4
RISC can read the TDMSTATUSL register for 2000E038h 48 49 50 51 52 53 54 55
status of the previous sector. 2000E03Ch 56 57 58 59 60 61 62 63
3 |gw2tdm |0 = Allow data transfer from RISC to TDM.
1 = Allow data transfer from gateway to TDM.
edcen Enable fast edc. TDMRCVSLOTS (2000E040h—2000E050h, 8'b|t, W/R)
1 |dscren |Enable the discrambler. d
xamode |0 = Yellow book. 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
1 = XA mode 2.

The table below gives the time slot selection for the
receiver. To read these registers, set testrdslots in the
TDMCTL register. This disables the operation of the TDM,
so use only for testing.

Hexadecimal Bit Position

Address 0 1 2 3 4 5 6
2000E040h 0 1 2 3 4 5 6 7
2000E044h 8 9 10 11 12 13 14 15

2000E048h 16 17 18 19 20 21 22 283
2000E04Ch 24 25 26 27 28 29 30 31
2000E050h 32 33 34 35 36 37 38 39
2000E054h 40 41 42 42 44 45 46 47
2000E058h 48 49 50 51 52 53 54 55
2000E05Ch 56 57 58 59 60 61 62 63

ESS Technology, Inc.
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The following describes the host interface RISC side
registers.

REGISTERS

R_HOSTDMAPORT (0x20003000 16-bit R/W)

d
15 | 14 | 13 | 12 11 | 10 | 9 | 8
d

|
7 | e [ 5 | 4 [ 3 | 2 | 1] o0

This register contains data transferred to/from the host (DMA port). After reset, it is initialized to 0x0000.

R_HOSTVCXPORT (0x20003004 8-bit R/W)

7 | 6 | 5 | 4 | 3 | 2 | 1] o0

This register contains data transferred to/from the host
(VCX port). After reset, it is initialized to 0x00.

R_HOSTIRQSTAT (20003014h, 8-bit, R)

X dcierr | dciirq
15 14 13 12 11 10 9 8
r2hirq | dbg tre |dbg dw|dma tre |dmadw | vexi tre | vexi dw | h2irq
7 6 5 4 3 2 1 0

This register reads the status of Interrupts from the host to
the RISC; 1=IRQ, 0=no IRQ.

R_HOSTDBGPORT (0x20003008 8-bit R/W) Bits|Name |Description
d 9 dcierr |1 = previous sector has error.
7 | 6 | 5 4 [ 3 ][ 2 | 1] o0 8 | dciirq | Sector-end interrupt from DCI port to RISC.
. . . 7 | r2hir Interrupt flsg set by the RISC as a signal to the
This register contains data transferred to/from the host q host PrYsg y g
debug port). After reset, it is initialized to 0x00. ' —
( g por) 6 |dbgtre |Debug transmit register empty (OK for RISC to
R_HOSTMASK 20003010h, 8-bit, R/W send data to the host).
— ( » SO ) 5 |dbgdw |Debug data waiting (RISC needs to read data
endn sell dbg dw | dbg tre [dma dw|dma tre | vexi dw | vexi tre | h2r irg from the host).
7 6 > 4 3 2 1 0 4 |dmatre | DMA transmit register empty (OK for RISC to
send data to the host).
This register contains the mask bits for interrupts from the 3 |dmadw | DMA data waiting (RISC needs to read data
host to the RISC. After reset, it is initialized to 0. from the host).
Bits|Name |Description 2 |vexitre | VCXI transmit register empty (OK for RISC to
. X send data to the host).
7 | endnsel | Endian select; 1 = switch upper/lower bytes - —
when write R_HOSTDMAPORT. 1 |vexidw | VCXI data waiting (RISC needs to read data
- - from the host).
6:0 Mask bits for interrupts from the host to the - -
RISC. 0 |h2irg |Interrupt flag set by the host as a signal to the
RISC.
R_IDEDAT (0x20003018 16-bit R/W)
d
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
d
7 | e | 5 | 4 | 3 | 2 | 1 | o

This register contains address sent to ATAPI slave, in

This register contains data sent/received to/from ATAPI
slave, in master mode. After reset, it is initialized to
0x0000.

R_IDEADDR (0x2000301C 3-bit R/W)

a
7 | e | 5 | 4 | 3 2 | 1 | o

master mode. After reset, it is initialized to 0xO.

34 SAM0244-021100
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R_IDECTL (0x20003020 13-bit R/W) R_IDESSTAT (0x20003024 3-bit W)
X clriirg |ide2 xpt| ide st | ide rst ide ]r-nsk ide irq | ide 16 | ide val
7 | e 4 | 3 2 1 0
15 14 13 12 11 10 9 8
ide msk| . hst . .
0 ide cs mode ide en | ide rw |mode 2| mode 1|mode 0 Bits | Name Description
7 6 5 4 3 2 1 0 7:3 - Reserved.
S 2 |ideirg |1 = Sector-end interrupt from ATAPI slave to
After reset, it is initialized to 0x0000. RISC.
Bits | Name | Description 1 |idel6 |Read only bit
158 Reserved 1 = 16-bit transfer.
i — ved. If reading from ATAPI slave, all 16-bit data of
12 | clriirg Write 1 to clear sector-end interrupt from R_IDEDAT are valid.
ATAPI slave. If writing to ATAPI slave, all 16-bit data of

11 |ide2xpt |In master mode, write 1 to this bit to enable R_IDEDAT are received at the ATAPI slave.
data transfer from ATAPI data port to RISC. 0 = 8-bit transfer.

Data transfer will continue on until this bit is If reading from ATAPI slave, only the last 8-bits
reset to 0. of R_IDEDAT are valid.

10 |idest write 1 to signal the beginning of the sector. If writing to ATAPI sl_ave, only the last 8-bits of
The sector start signal will be reset by the first R_IDEDAT are received at the ATAPI slave.
data valid. 0 |ideval 1 = pio cycle is completed. In read mode, read

9 |iderst Write 1 to reset the ATAPI slave, then write O from R—lDEPAT_ to retrieve the_dat_a from the
to unreset. The ATAPI slave will also be reset ATAPI slave; write 1 to clear this bit.
at the same time with the ES4318.ides.

8 |id k1| Mask sector-end int t f ATAPI t .

S s, orend imerrpriom ° R_IDECNT (0x20003028 12-bit R/W)

7 |idemskO | Mask interrupt from ATAPI to RISC. X idelfm idelgm ide cnt 9lide cnt 8

6 |idecs 0 = assert cs1fx. 15 12 13 ) n 0 5 5
1 = assert cs3fxb. - - - - - - - -

- - ide cnt 7|ide cnt 6ide cnt 5|ide cnt 4[ide cnt 3|ide cnt 2|ide cnt 1fide cnt O

5 |hstmode|0 = slave mode. Host will receive commands = 5 - 7 3 > 1 0
or data from DVD-DSP.

1 = master mode. Host will send read/write S
commands (comply to ATAPI) idec. After reset, it is initialized to 0x07ff.
4 |ideen Enable the host to write/read to/from the Bits [Name |Description
. ATAPI slave. 15:12 Reserved.

3 |iderw (1): reid ftrOQTﬁ:ll;Alpll slave. 11:0 |idecnt | In master/dci mode, program this register to

= write to slave. the sector size.

0:2 ATAPI modes 0-4. In master mode, reading from this register will

reveal the count down value.

ESS Technology, Inc.
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The following describes the host interface host side
registers.

REGISTERS

H_HOSTDMAPORT (0x0 16-bit R/W)

d
15 | 14 | 13 | 12 11 | 10 | 9 | 8
d

|
7 | e [ 5 | 4 [ 3 | 2 | 1] o0

This register contains data transferred to/from the RISC. After reset, it is initialized to 0x0000.

H_HOSTVCXPORT (Ox1 8-bit R/W)

7 | 6 | 5 | 4 | 3 | 2 | 1 | o

This register contains data transferred to/from the RISC.
After reset, it is initialized to 0x00.

H_HOSTDBGPORT (0x2 8-bit R/W)

0

6 5

7

This register contains data transferred to/from the RISC.
After reset, it is initialized to 0x00.

H HOSTCTL (Ox3 8-bit R/W)
h2rirg | Isel2 | Isel1 | Isel0 | Osel2 | Osel 1 | Osel O | clrrirq
7 6 5 4 3 2 1 0

After reset, it is initialized to 0x00.

Bits | Name Description
7 | h2rirrq Host to RISC IRQ. Writing a 1 to this bit sets
the host to RISC IRQ flag.
6:1 | Osel/lsel | Select which tre and dw bits are sent to the
HRDREQ (read request) and HWRREQ
(write request) pins.
HRDREQ = (DmabDw & Osel0) | (VcxDw &
Osell) | (DbgDw & Osel2).
HWRREQ = (DmaTre & Issel0) | (VexTre &
Isell) | DbgTre & Isel2).
0 |clrrirg clear the r2hirg. Writing a 1 to this bit clears
the RISC to host IRQ.
H_HOSTMASK (Ox4, 8-bit, R/W)
endn sel| dbg tre | dbg dw [dma tre [dma dw| vcxi tre | vexi dw | r2rirq
7 6 5 4 3 2 1 0

After reset, it is initialized to 0x00.

Bits
7 |endnsel

Name |Description

Endian select; 1 = switch upper/lower bytes
when write H_ HOSTDMAPORT.

6:0 Mask bits for interrupts from the RISC to the
host. This pin (HIRQ) is active high.

36 SAM0244-021100
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H_HOSTIRQSTAT (0x5, 8-bit, R)

h2rirq | dbg tre | dbg dw |dma tre [dma dw| vcxi tre | vexi dw | r2h irg
7 6 5 4 3 2 1 0

This register reads the status of Interrupts from the RISC
to the host; 1=IRQ, 0=no IRQ.

55

The following describes the DCI Interface registers.

DCI Interface

R_HOSTCTL (0x2000300c 9-bit R/W)
X dci en
15 14 13 12 11 10 9 8
. . . dci . .
dci edge| clr dirq | dci msk mode gw?2 hst|hst2 xpt| r2h irg | clr hirq
7 6 5 4 3 2 1 0

R_HOSTCTL is a control register for the host. After reset,
it is initialized to 0x10.

Note: By default, the chip is in DCI mode.

To program the chip to slave mode, set the dcimode bit of
R_HOSTCTL TO 0.

To program the chip in master mode, first set the hstmode
bit of R_IDECTL to 1, then set the dcimode bit of
R_HOSTCTL to 0.

Bits|Name |Description

7 |h2rirg |Interrupt flag set by the host as a signal to the
RISC.

6 |dbgtre |Debug transmit register empty (OK for host to
send data to the RISC).

5 |dbgdw | Debug data waiting (host needs to read data
from the RISC).

4 |dmatre |DMA transmit register empty (OK for host to
send data to the RISC).

3 |dmadw | DMA data waiting (host needs to read data from
the RISC).

2 |vexitre | VCXI transmit register empty (OK for host to
send data to the RISC).

1 |vexidw | VCXI data waiting (host needs to read data from
the RISC).

0 |r2hirg |Interrupt flag set by the RISC as a signal to the
host.

Bits|Name |Description
15:9| - Reserved.
8 |dcien 0 = sample data on rising edgeof dci clock.

1 = enable request to DVD-DSP chip.

7 |dciedge | 0 = sample data on rising edge of dci clock.

clrdirg | clear sector-end interrupt from DCI port to
RISC.

5 |dcimsk | mask sector-end interrupt from DCI port to
RISC.

4 |dcimode| 0 = allows the host port to be configured as
master or slave.

1 = hstmode bit of R_IDECTL set to 0, receive
data from dvd-dsp.

0 = allows data transfer from RISC to host.
1 = allows data transfer from gateway to host.

3 |gw2hst

0 = allows data transfer to RISC.
1 = HST2XPT.

2 | hst2xpt

1 |r2hirq |RISC to host IRQ. Writing a 1 to this bit sets the
RISC to host IRQ flag.
0 |clrhirg |clear host IRQ. Writing a 1 to this bit clears the

host to RISC IRQ.

ESS Technology, Inc.
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Audio Registers

Audio Interface Registers

This sub-section describes all the registers in audio. It
serves as a reference for both hardware and firmware
engineers who need to understand the internal workings
of the chip.

REGISTERS
AUDIOCTL (0x2000d008 8-bit R/W)
aien ams aren axen aben dm srst rsvd
7 6 5 4 3 2 1 0

This Audio Control register enables the corresponding
functions and clocks. After reset, it is initialized to 0x00.

Bits | Name Description
7 |AIEN Audio interrupt enable.
AUDIODATA (0x2000d000 16-bit R/W) The corresponding part must be enabled for
proper interrupt status.
d 0 = disabled.
15 [ 14 | 13 | 12 [ 11 | 10| 9 | 8 1 = enabled.
d 6 |AMS Audio master clock selection:
7 | e | 5 | 4 | 3 | 2 | 1 ] o 0 = external MCLK.
1 = internal MCLK.
This audio port data register is used for debug purpose 5 |AREN | Audio receive enable.
only. Data is transferred to/from the audio block through 0 = disabled.
this register. After reset, it is initialized to 0x0000. 1 = enabled.
4 | AXEN Audio transmit enable. It is required that the
AUDIOSTATUS (0x2000d004 8-bit R/W) DMA is started before enabling the transmit
scse cse stre sue acse aue atre adw pOft.
7 6 5 4 3 5 1 0 3 |ABEN Audio.bit clock genergtor enable (used only
when internal MCLK is selected).
This Audio/SPDIF status register indicates the status/error 2 |DM Data input (either from pri_bus or risc) debug
in the audio block. Interrupt will be asserted upon any bit mode: .
being set in this register provided that the corresponding 0 = data from pri_bus.
interrupt is not masked. Write a “1” to clear the 1= data from r'SF—?”S' .
corresponding interrupt (except bit 6, which will be cleared 1 |SRST | Softreset, this bit will self-reset when a “1" is
upon the writing of register SPDIF_CSD1). written.
. 0 |rsvd Reserved.
After reset, it is initialized to 0x00.:
Bits | Name Description
7 |SCSE SPDIF channel swap error.
6 |CSE Channel status error.
5 |STRE SPDIF transmit register empty (spdif_tre).
4 |SUE SPDIF underflow error.
3 |ACSE Audio channel swap error.
2 |AUE Audio underflow error.
1 |ATRE Audio transmit register empty (au_tre).
0 |ADW Audio data waiting.
38 SAM0244-021100 ESS Technology, Inc.
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AUDIOXMT (0x2000d00c 16-bit R/W)  AUDIORCV (0x2000d010 16-bit R/W)
tisb tdge tdfs tdm tef rlsb rdge rdfs rsvd rdm rcf
15 | 14 | 13 | 12 1 | 10 9o | 8 15 | 14 | 13 | 12 11 10 9 | 8
tfm itfs tbes am tbcf rfm rfs rbcs rsvd rsvd rbcf
7 | 6 5 4 3 | 2 1 | o 7 6 5 4 3 2 1 | o

This Audio Transmit Format register is used for setting up
the format for the transmit port. After reset, the register is
initialized to 0x0000.

This is the audio receive format register. After reset, it is
initialized to 0x0000.

00 = MCLK/8.
01 = MCLK/4.
10 = MCLK/2.

11 = MCLK/16.

Bits | Name Description Bits | Name Description
15 |TLSB 0 = MSB first. 15 |RLSB 0 = MSB first.
1 =LSB first. 1 =LSB first
14 |TDGE Bit clock edge for transmitting data: 14 |RDGE Bit clock edge for receiving data.
0 = output data on rising edge. 0 = sample input data on rising edge.
1 = output data on falling edge. 1 = sample nput data on falling edge.
13 | TDFS Data transmit sequence: 13 |RDFS Data receive sequence:
0 = first bit sent on first cycle. 0 = first bit sent on first cycle.
1 = last hit sent on last cycle. 1 = last hit sent on last cycle
12:10| TDM Transmit data mode: 11:10| RDM Receive data frame:
000 = 16-bit data frame. 00 = 16-bit data frame.
001 = 18-bit data frame. 01 = reserved.
010 = 20-bit data frame. 10 = reserved.
011 = 24-bit data frame. 11 = reserved.
100 = 32-bit data frame. 9:8 |RCF Receive cycle frame:
101 = reserved. 00 = 16-bit cycle frame.
110 = reserved. 01 = 24-bit cycle frame.
111 = reserved. 10 = 32-bit cycle frame.
9:8 |TCF Transmit cycle frame: 11 = reserved.
00 = 16-bit cycle frame. 7:6 |RFM Receive frame mode:
01 = 24-bit cycle frame. 00 = normal mode (not supported).
10 = 32-bit cycle frame. 01 = select frame mode, left justified mode.
11 = reserved. 10 = select frame mode, right justified mode.
7:6 |TFM Transmit frame mode: 11 = reserved.
00 = normal mode. 5 |IRFS Inverse receive frame synch:
01 = left justified mode. 0 = disabled.
10 = right justified mode. 1 = enabled.
1= reservefd. y 4 |RBCS Bit clock select:
5 |ITFS Inverse audio transmit frame sync. 0 = use external bit clock.
0 = disabled. 1 = use internal bit clock and output bit clock
1 = enabled. to pin.
4 |TBCS Bit clock select: 32 reserved.
0 = use external bit clock.
_ . . . 1:0 |RBCF Bit clock frequency select:
1 l_Jse internal bit clock and output bit clock. 00 = MCLK/8.
3:2 |AM Audio Mode: 01 = MCLK/4.
00 = Stereo L-R channel. 10 = MCLK/2.
01 = reserved. 11 = MCLK/1.
10 = reserved. Bit clock is generated by dividing the master
11 =reserved. clock with n selected.
1.0 | TBCF Bit clock frequency select:

ESS Technology, Inc.
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AUDIOAPLLM (0x2000d014 8-bit R/W)

7 | e | 5 | 4 | 3 | 2 | 1 | o

REGISTERS

S/PDIF Interface Registers
The following describes the S/PDIF interface registers.

This register is the Analog PLL Frequency Divider register.  SPDIF_CTL (0x2000d01c 8-bit R/W)
After reset, it is initialized to Ox4a. b
7 [ e [ 5 | 4 | 3 | 2 | 1] o0
Bits | Name Description
70 |m Audio frequency divider M. After reset, it is initialized to 0x00.
AUDIOAPLLN (0x2000d018 8-bit R/w) | Bits|Name | Description
P 7 - Reserved.
7 6 ‘ 5 ‘ 2 ‘ 3 ‘ > ‘ 1 ‘ 0 6 |B6 Soft reset.
5:4 |B5,B4 |Bit clock frequency select:
This register is the Analog PLL Frequency Multiplier 82:§§mgtiﬁ E”:g
. A REENITONT = n=
register. After reset, it is initialized to 0x1f. 10 = SPMOLK/2 (n=4)
11 = SPMCLK/16 (n=16)
Bits | Name Description Bit cIocI§ is generated by dividing the master
- - clock with the n selected.
7 |FS Sampling frequency selection: —
0 = 256 fs. 3 |B3 Validity for subframe.
1 = 384fs. B2 User data bit for subframe.
6:0 |N Audio frequency multiplier N. Bl SPDIF input enable (not supported):
0 = disabled.
1 = enabled.
0 |BO SPDIF output enable:
0 = disabled.
1 = enabled.
SPDIF_CSD1 (0x2000d020 32-bit R/W)
cdsl
31 | 30 | 20 | 28 | 27 | 26 | 25 | 24
cdsl
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
cdsl
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
cdsl
7 | 6 | 5 | 4 | 3 | 2 | 1 o
This register is the SPDIF Channel Status 1 register. After
reset, it is initialized to 0x0000 0000.
Bits | Name Description
31:.0 |CDS1 SPDIF channel status data.
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SPDIF_CSD2 (0x2000d024 32-bit R/W) SPDIF_CSD4 (0x2000d02c 32-bit R/W)
cds2 cds4
31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24
cds2 cds4
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
cds2 cds4
15 | 14 | 13 | 12 [ 11 | 10 | 9 | 8 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
cds2 cds4
7 | e | 5 | 4 | 3 | 2 | 1 | o 7 | e | 5 | 4 | 3 | 2 | 1 | o

This register is the SPDIF Channel Status 2 register. After
reset, it is initialized to 0x0000 0000.

This register is the SPDIF Channel Status 4 register. After
reset, it is initialized to 0x0000 0000.

Bits | Name Description Bits | Name Description
31:0 |CDS2 SPDIF channel status data. 31:0 |CDS4 SPDIF channel status data.
SPDIF_CSD3 (0x2000d028 32-bit R/W) SPDIF_CSD5 (0x2000d030 32-bit R/W)
cds3 cds5
31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24
cds3 cds5
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
cds3 cds5
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
cds3 cds5
7 | e | 5 | 4 | 3 | 2 | 1 | o0 7 | e | 5 | 4 | 3 | 2 | 1 | o0

This register is the SPDIF Channel Status 3 register. After
reset, it is initialized to 0x0000 0000.

This register is the SPDIF Channel Status 5 register. After
reset, it is initialized to 0x0000 0000.

Bits | Name Description

Bits | Name Description

31:.0 |CDS3 SPDIF channel status data.

31:0 |CDS5 SPDIF channel status data.

ESS Technology, Inc.
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SPDIF_CSD6 (0x2000d034 32-bit R/W)  AUDIOIMASK (0x2000d038 8-bit R/W)
cds6 msse mscse mstre msue macs maue matre madw
31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 7 6 5 4 3 2 1 0
cds6
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 This regis’;er |s Fhe' Audio Interrupt M.ask register. After
ods6 reset, it is initialized to Ox00. Write a “1” to the
15 ‘ 12 ‘ 3 ‘ 12 ‘ T ‘ m ‘ o ‘ n corresponding bit to mask the interrupt.
cds6
7 6 s | 4 | 3 | 2 | 1 | o : _
Bits | Name Description
This register is the SPDIF Channel Status 6 register. After 7 |MSSE | Mask for SPDIF channel swap error.
reset, it is initialized to 0x0000 0000. 6 |MSCSE |Mask for SPDIF channel status empty.
5 |MSTRE |Mask for SPDIF transmit register empty.
4 |MSUE Mask for SPDIF underflow error.
Bits |[Name | Description 3 |MACS |Mask for audio channel swap error.
31:0 |CDS6 SPDIF channel status data. 2 |MAUE Mask for audio underflow error.
1 |MATRE |Mask for audio transmit register empty.
0 |MADW |Mask for audio data waiting interrupt.
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Sub-Picture Unit (SPU) Related Registers SP_VCNT (0x20001700 11-bit R/W)
The following describes the Sub-Picture Unit (SPU) X d
Related registers. 15 | 14 | 13 | 12 | 1 | 10 | 9 [ 8
d
SP_SPCTL (0x20001600 10-bit R/W) 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
reset2 | sp_rel
15 14 13 12 11 10 9 8 This register is the Vertical Counter Value register. After
- - - reset, it is initialized to Ox7fe.
cerq nsc_ spuon | reset rleat | dcseat | rlirgen desirq
en done en
7 6 5 4 3 2 1 0 SP_VCNTREG (0x20001704 11-bit R/W)
. . . . . X d
This re_glslter_l.'f,.the Sub-Picture Cont_rol register. After 15 ‘ 12 ‘ 3 ‘ 2 ‘ n 0 ‘ 9 ‘ 3
reset, it is initialized to Ox000. Write a “1” to the "
corresponding bit to mask the interrupt.
7 | e [ 5 | 4 | 3 | 2 | 1] o0

Bits

Name

Description

15:10

Reserved.

9

RESET2

Write only:

1 = Reset part of SPU (i.e., similar to reset at
the end of a frame); the FIFOs and the state
machines are reset, but not the registers (one
clock cycle).

0 = Nothing.

Need to kill DMA and set this bit before every
frame if DMA is not exact.

SP_REL

0 = Coordinates for changes within the Sub-
Picture are relative to the main video display
area.

1 = Coordinates for changes within the Sub-
Picture are relative to the Sub-Picture.

CCIRQ_
EN

1 = Col/con command error interrupt enable.
0 = Disabled.

RISC_D
ONE

Write only:

1 = RISC done with decoding SP (one clock
cycle).

0 = Otherwise.

SPUON

Sub-Picture on/off:
1 = Sub-Picture is on.
0 = Sub-Picture is off.

RESET

Write only:
1 = Reset Sub-Picture unit (one clock cycle).
0 = Otherwise.

RLEAT

RISC eat RLFIFO:

0 = RISC read FIFO output only, no change
in value.

1 = RISC read FIFO, causes it to eat byte.

DCSEAT

RISC eat DCSFIFO:

0 = RISC read FIFO output only, no change
in value.

1 = RISC read FIFO, causes it to eat byte.

RLIRQE
N

1 = RLFIFO IRQ enable.
0 = RLFIFO IRQ disable.

DCSIRQ
EN

1 = DCSFIFO IRQ enable.

0 = DCSFIFO IRQ disable.

This register is the Vertical Counter Initial Value register.
After reset, it is initialized to Ox7fe.

SP_HCNT (0x20001708 11-bit R/W)
X d
15 | 14 | 13 | 12 | 1 10 | 9 | 8
d
7 6 5 4 3 2 1 0

This register is the Horizontal Counter Value register. After
reset, it is initialized to OxO.

SP_HCNTREG (0x2000170C 11-bit R/W)
X d
15 | 14 | 13 | 12 | 1 10 | 9 | 8
d
7 | e | 5 | 4 | 3 | 2 | 1 | o

This regqister is the Horizontal Counter Initial Value
register. After reset, it is initialized to 0x000.

ESS Technology, Inc.
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SP_VSTART (0x20001710 10-bit R/W)
SP_VSTART is the Start Line of Sub-Picture register. After
reset, it is initialized to Ox3FF.

SP_VEND (0x20001714 10-bit R/W)
SP_VEND is the End Line of Sub-Picture register. After
reset, it is initialized to Ox3FF.

SP_HSTART (0x20001718 10-bit R/W)
SP_HSTART is the Horizontal Start Pixel of the Sub-

Picture register. After reset, the contents of this register is
initialized to Ox3FF.

SP_HEND (0x2000171C 10-bit R/W)
SP_HEND is the Start Line of Sub-Picture register. After
reset, it is initialized to Ox3FF.

SP_SUBVCNT (0X20001720 10-bit R/W)
SP_SUBVCNT is the Line Number within the Sub-Picture

register. After reset, it is initialized to Ox3FF.

SP_SUBHCNT (0X20001724 10-bit R/W)
SP_SUBHCNT is the Pixel Number within the Sub-Picture

register. After reset, it is initialized to Ox3FF.

SP_VCSTART (0X20001728 10-bit R/W)
SP_VCSTART is the Start Line of Current Sub-Picture
Change register. After reset, it is initialized to Ox3FF.

SP_VCEND (0X2000172C 10-bit R/W)
SP_VCEND is the End Line of Current Sub-Picture
Change register. After reset, it is initialized to Ox3FF.

SP_HIVS (0X20001730 10-bit R/W)
SP_HIVS is the Hilite Start Line Number register. After
reset, it is initialized to Ox3FF.

SP_HIVE (0X20001734 10-bit R/W)
SP_HIVE is the Hilite End Line Number register. After
reset, it is initialized to Ox3FF.

SP_HIHS (0X20001738 10-bit R/W)
SP_HIHS is the Hilite Start Pixel Number register. After
reset, it is initialized to Ox3FF.

SP_HIHE (0X2000173c 10-bit R/W)
SP_HIHE is the Hilite End Pixel Number register. After
reset, it is initialized to Ox3FF.

REGISTERS
SP_HSTART1 (0X20001740 10-bit R/W)
SP_HSTART2 (0X20001744 10-bit R/W)
SP_HSTART3 (0X20001748 10-bit R/W)
SP_HSTART4 (0X2000174C 10-bit R/W)
SP_HSTARTS (0X20001750 10-bit R/W)
SP_HSTART6 (0X20001754 10-bit R/W)
SP_HSTART? (0X20001758 10-bit R/W)
SP_HSTARTS (0X2000175C 10-bit R/W)

SP_HSTART [8:1] are the Pixel Number for Start of
Changes 1 Through 8 register. After reset, the contents of
these registers are initialized to Ox3FF.

NOTE: The register bit tables for all these registers are
identical to the one shown above.

SP_VTCTL (0x20001760 16-bit R/W)
numchg cindex
15 | 14 | 13 | 12 11 10 9 8
cs ‘;Ceg?-,r rlen Ch?dval hi val id
7 | e | 5 | 4 3 2 1 0

This register is the Video Timing Control register. After
reset, it is initialized to 0x0000.

Bits| Name Description
15:12| NUMCHG Number of changes in current horizontal
[3:0] stripe.
11:8 | CINDEX Code index (current region index).
714 |CS Current state of COL/CON state machine
(read only).
3 CCPA_ 1 = Start parsing COL/CON data (one clock
SEEN cycle) (need to set after RISC decodes).
0 = Otherwise.
2 RLEN 1 = Current pixel in Sub-Picture display
area.
0 = Otherwise.
1 chgval id 1 = Current pixel is within a change region
(i.e., not default Sub-Picture color/contrast),
0 = Otherwise.
0 hi val id 1 = Current pixel is within the hilight region.
2 = Otherwise.

44 SAM0244-021100

ESS Technology, Inc.



ES4318 DATA SHEET

REGISTERS

SP_CONO

(0x200017b0-17d4 16-bit R/W)
SP_CONO through SP_CON?9 are registers containing the
contrast index for a particular region and pixel type.

CONO is the default Sub-Picture region register.
After reset, it is initialized to 0x0000.

SP_CON1 (0x200017b4 16-bit R/W)
SP_CON2 (0x200017b8 16-bit R/W)
SP_CON3 (0x200017bc 16-bit R/W)
SP_CON4 (0x200017¢0 16-bit R/W)
SP_CONS5 (0x200017c4 16-bit R/W)
SP_CONG6 (0x200017¢8 16-bit R/W)
SP_CON7 (0x200017cc 16-bit R/W)
SP_CONS (0x200017d0 16-bit R/W)

SP_CONO through SP_CONS9 are registers containing the
contrast index for a particular region and pixel type.

CONL1 though CONS8 are the change region registers.
After reset, it is initialized to 0x0000.

SP_CON9

(0x200017d4 16-bit R/W)

SP_CONO through SP_CON?9 are registers containing the
contrast index for a particular region and pixel type.

CONQ is the hi-lite region register.
After reset, it is initialized to 0x0000.

Color Index Registers

55

The following describes the Color Index registers.

SP_COLO

(0x20001780 16-bit R/W)

SP_COLO through SP_COL9 are registers containing
color index for a particular region and pixel type.

COLO is the default Sub-Picture region register.
After reset, it is initialized to 0x0000.

SP_COL1
SP_COL2
SP_COL3
SP_coL4
SP_COL5
SP_COL6
SP_COL7
SP_COL8

(0x20001784 16-bit R/W)
(0x20001784 16-bit R/W)
(0x2000178C 16-bit R/W)
(0x20001790 16-bit R/W)
(0x20001794 16-bit R/W)
(0x20001798 16-bit R/W)
(0x2000178C 16-bit R/W)
(0x200017A0 16-bit R/W)

SP_COLO through SP_COL9 are registers containing
color index for a particular region and pixel type.

COL1-8 are the change region 1-8 registers.
After reset, it is initialized to 0x0000.

SP_COL9

(0x200017A4 16-bit R/W)

SP_COLO through SP_COL9 are registers containing
color index for a particular region and pixel type.

COL9 is the highlight region register.

d ° After reset, it is initialized to 0x0000.
15 | 14 | 13 | 12 u | 10 | 9 | 8
b a d c
7 | 6 | 5 | 4 3 [ 2 [ 1 ] o 15 | 14 | 13 | 12 11 | 10 | 9 | 8
b a
NOTE: The register bit tables for all these registers are 7 | e | 5 | 4 3 | 2 | 1 ] o

identical to the one shown above.

NOTE: The register bit tables for all these registers are
identical to the one shown above.

Bits| Name Description

15:12| D[3:0] Color index for emphasis 2 pixel (type 11).
11:0| C[3:0] Color index for emphasis 1 pixel (type 10).
7:4 | B[3:0] Color index for pattern pixel (type 01).

3:0 | A[3:0] Color index for background pixel (type 00).

ESS Technology, Inc.
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Video Interface Registers

The following describes the video interface registers.

Video (Output) Registers

Video timing for the output (screen) section is shown in
Figure 23. All screen location values are given in pixels.

In the ES4318, location 0,0 is the
upper left corner of the screen, not
the upper left corner of active region,

as it is in the Vision Controller.

vsync

S M;z

vsync

width
vblank

stop F— -

vstart

vend -
vblank —
start
vsync Active
period Window
i 4 — — S
| |
[ A N } }
| | | |
A 4 L L 1 L
y:| hsyncwidth  —| |<—
hblankstop —»
[¢— hstart
< hend ql
hblankstart ——————»|

[¢—— hsyncperiod ——— b}

REGISTERS

VID_SCN_HEND (20001004h, 13-bit, W)

X hend
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
hend
7 | e [ 5 | 4 | 3 | 2 | 1 ] o0

This register contains the horizontal ending address of the
active window for the screen.

Bits | Name | Description
15:13| - Reserved.
12:0 |hend |Horizontal end of active window. See Figure 23.

VID_SCN_VSTART (20001008h, 13-bit, W)

X vstart
15 | 14 | 13 2 | u | 10 | 9 | 8
vstart
7 | e [ 5 | 4 | 3 | 2 | 1 ] o0

This register contains the vertical starting address of the
active window for the screen.

Bits | Name Description
15:13] - Reserved.
12:0 | vstart Vertical start of active window. See Figure 23.

VID_SCN_VEND (2000100ch, 13-bit, W)

hsyne J 1 [l X vend

15 | 14 | 13 12 | 1 | 10 | 9 | 8
Figure 23 Video Output Timing vend

7 | e | 5 | 4 | 3 | 2 | 1 | o

VID_SCN_HSTART (20001000h, 13-bit, W)

X hstart
15 | 14 | 13 12 | 1 | 10 | 9 | 8
hstart
7 | e | 5 | 4 | 3 | 2 | 1 | o

This register contains the horizontal starting address of
the active window for the screen.

This register contains the vertical ending address of the
active window for the screen.

Bits | Name Description
15:13| - Reserved.
12:0 |vend Vertical end of active window.

Bits | Name Description
15:13| - Reserved.
12:0 | hstart Horizontal start of active window. See Figure
23.
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VID_SCN_VERTIRQ (20001010h, 13-bit, W)

55

VID_SCN_VBLANK_START (2000101ch, 13-bit, W)

X vertirg X vblankstart
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
vertirq vblankstart
7 | 6 | 5 | 4 | 3 | 2 | 1] o0 7 | e [ 5 | 4 | 3 | 2 | 1 ] o0

This register is selectable by software and contains the
line in which a vertical interrupt will occur. Line 0 is the top
of the screen (leading edge of VSYNC pin). Typical is to
set an interrupt either just before or just after the active
region of the screen.

This register contains the starting address of the vertical
blanking.

Bits | Name Description

15:13] - Reserved.

Bits [Name |Description
15:13 | - Reserved.
12:0 |vertirg |Line where a vertical interrupt will occur.

12:0 | vblankstart | Start of vertical blanking. See Figure 23.

VID_SCN_VBLANK_STOP (20001020h, 13-bit, W)

VID_SCN_HBLANK_START (20001014h, 13-bit, W)

X vblankstop
15 | 14 | 13 12 | u | 10 | 9 | 8
vblankstop
7 | e [ 5 | 4 | 3 | 2 | 1 ]| o0

This register contains the ending address of the vertical
blanking.

Bits | Name Description

15:13| - Reserved.

X hblankstart
15 | 14 | 13 12 | 1 | 10 | 9 | 8
hblankstart

7 | e | 5 | 4 | 3 | 2 | 1 ] o
This register contains the starting address of the
horizontal blanking.

Bits | Name Description

15:13| - Reserved.

12:0 | hblankstart | Start of horizontal blanking. See Figure 23,

12:0 | vblankstop | End of vertical blanking. See Figure 23.

VID_SCN_HSYNCWIDTH (20001024h, 13-bit, W)

VID_SCN_HBLANK_STOP (20001018h, 13-bit, W)

X hblanksto
15 | 14 | 13 12 | 11 | 10 | 9 | 8
hblanksto
7 | e | 5 | 4 | 3 | 2 | 1 | o0

This register contains the ending address of the horizontal

X hsyncwidth
15 | 14 | 13 12 | 1 | 10 | 9 | 8
hsyncwidth
7 | e | 5 | 4 | 3 | 2 | 1 | o

This register contains the width of the horizontal sync
pulse. It is needed only if sync direction is output. (MVD
drives the HSYNC pin.)

blanking. Bits | Name Description
15:13] - Reserved.
Bits | Name Description 12:0 | hsyncwidth | Horizontal sync pulse width. See Figure
15:13| - Reserved. 23.
12:0 | hblankstop | End of horizontal blanking. See Figure 23.
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VID_SCN_HSYNCPERIOD (20001028h, 13-bit, W)

VID_SCN_VSYNCWIDTH

REGISTERS

(20001038h, 6-bit, W)

X hsyncperiod X vsyncwidth
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 7 | e 5 | 4 | 3 | 2 | 1 ] o
hsyncperiod
7 [ 6 | 5 | 4 | 3 | 2 [ 1 | o0 This register defines the width of the vertical sync pulse. It

This register contains the period of the horizontal sync
pulse. It is needed only if sync direction is output. (MVD

drives the HSYNC pin.)

is needed only if sync direction is output. (MVD drives the
VSYNC pin.)

Bits | Name Description
15:13| - Reserved.
12:0 | hsyncperiod | Horizontal sync period. See Figure 23.

VID_SCN_VSYNCPERIOD

(2000102ch, 13-bit, W)

Bits | Name Description
7:6 - Reserved.
5:0 |vsyncwidth |Vertical sync pulse width. This is needed

only if sync direction is output. See Figure
23.

VID_SCN_COUNTER_CTL (2000103ch, 5-bit, W)

vsyncperiod

15 | 14 | 13 12 | 1 | 10 | 9 | 8
vsyncperiod
7 6 5 4 3 2 1 0

X invblnk 0 invhs | invvs n;]a()s[;t;r
7 | 6 | 5 4 3 2 1 0

This register contains miscellaneous counter control bits.
After reset, it is initialized to 0x00.

This register contains the period of the vertical sync pulse.

It is needed only if sync direction is output. (MVD drives Bits| Name | Description
the VSYNC pin.) 75| - Reserved.
Bits | Name Description 4 |invbink |Inverted bllank sync.
1 = blank is active low.
15:13| - Reserved. 0 = otherwise.
12:0 | vsyncperiod | Vertical sync pulse period. See Figure _ Set at zero.
23 2 |invhs |Inverted horizontal sync. 1 = horizontal sync is
] active low.
VID_SCN_VSYNCPIXEL (20001030h, 13-bit, W) 1 |inws |Inverted vertical sync.
X vsyncpixel 1 = vertical sync is active low.
15 | 14 | 13 12 | 1 | 10 | 9 | 8 0 = otherwise.
vsyncpixel 0 |master | 0= syncs inputs to MVD.
7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0 mode | 1= MVD drives sync pins.
This register defines which pixel VSYNC will change on. VID_SCN_HORIZCOUNT (20001040h, 13-bit, R)
The number of pixels delayed fr'on'1 HSYNC that \{SYNC » horizcount
W-I|| change on (rise or fall).. This is needed FJnIy if sync 15 ‘ 12 ‘ 3 12 ‘ 1 ‘ 0 ‘ 5 ‘ 8
direction is output. (MVD drives the VSYNC pin.) Forizcount
Bits | Name Description 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
SR Reserved. For testi ly. This regist tains th t pixel of
X X - - or testing only. This register contains the current pixel o
12:0 |vsyncpixel | Pixel on which VSYNC will change. See - 9 y 9 . p
Figure 23 the horizontal counter. Starts at pixel 0 (the pixel at
' HSYNC).
Bits | Name Description
15:13] - Reserved.
12:0 | horizcount | Current pixel of the horizontal counter.
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X vertcount 12:11] clk_div 00 = Screen clock depends on clklxmod pin
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 (default).
vertcount O:_L = Screen clock frequency is half of input
7 ‘ 6 5 2 3 ‘ > ‘ 1 0 Pixel_Clock (13.5 MHz). .
1x = Screen clock frequency is a quarter of
For testing only. This register contains the current line of input P'?(el—Ck)Ck @'75 MHz).
the vertical counter. Starts at line O (the line at VSYNC). 10 |yuvswap |0 =UVis selected first.
1 =Y is selected first.
Bits | Name Description 9 |invclkge | Invert the CLKQS pin (PADCLKSCN).
15:13] - Reserved. invrmshb Invert bit 7 of R. (Also UV when in YUV422,
12:0 | vertcount | Current pixel of the vertical counter. and U when yuv444 mode.)
7 |invgmsb Invert bit 7 of G. (Y when in YUV4xx mode.)
VID_SCN_OUTPUTCNTL (20001100h, 16-bit, W) invbmsb | Invert bit 7 of B. (V when in YUV444 mode.)
X 5 |avgchrm | Average chroma enable. (For YUV422 to
31 | 30 | 20 | 28 | 27 | 26 | 25 24 YUV444 module.)
v 8-bit 0 = use (0.25ul + 0.75u?2).
X mode 1 = use simple average ((ul+u2)/2).
23 22 21 20 19 18 17 16 4 |colrmod Select the type of output color:
] en 0 =YUV422, 16 bits. (default).
pix_clk_ phase clkix clk_divl|clk_div0 yuv invclkq [invrmsb 1 = RGB444, 16 bits.
sel DET mod swap
- Reserved.
_15 _14 13 12 1 10 9 8 2 |entrclr Clear counter internal bits. This bit is set to
inv Inv A9 lcormod| x| entrelr | clrvent | clrhent level (set to 1 then set to 0).
gmsb | bmsb | chrm - —
2 6 5 2 3 > 1 0 1 |clrvent Clear the vertical counter. This bit is set to
level (set to 1 then set to 0).
0 |clrhent Clear the horizontal counter. This bit is set
This register contains the mode bits used to control video to level (set to 1 then set to 0).

output.

Bits | Name
31:17] -

16 |yuv 8-bit
mode

Description

Reserved.

Use UV ports (8-bit) to send out Y and UV.
0 =Use Y port for Y and UV port for UV.
1=Use UV portfor Y, U, and V.

Pixel_Clock source selecting:

0 = External source clock from pin
CLK2XSCN. (default).

1 = Internal source clock from PLL (DCXO).

Enable the 13.5 MHz phase detection logic.
This logic edtects the phase of the 13.5
MHz clock used inside the Brooktree chip.
0 = UV is selected first (default).

1 =Y is selected first.

Valid only in ES3210 and later versions.

15 | pix_clk_sel

14 | -

VID_SCN_OUTPUTSTATUS (20001104h, 6-bit, R)

135
X odd_ bink hs 'S mhz actv
even phs
7 | 6 5 4 3 2 1 0

This register contains the status bits for the video section.

Bits| Name Description

76| - Reserved.

13 |clklxmod |In this mode, the Pixel_Clock is a 1x clk and
the pin CLKQSCN is not used.

0 = use PADCLKQSCN (13.5 MHz).

1 = use PADCLK2XSCN (27 MHz).

5 | odd_even| Status of the vs/hs relationship to determine
odd or even field useful when MVD is used as
a slave of external video encoder.

4 | bink status of internal blanking.
3 |hs Status of internal horizontal sync.
2 |vs Status of internal vertical sync.
1 [13.5mhs_| The phase of the 13.5 MHz clock used inside
phs the Brooktree chip.
Valid only in ES3210 and later versions.
0 |actv Set if in the active window.

ESS Technology, Inc.
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VID_SCN_OSD_HSTART (20001110h, 13-bit, R/W)

REGISTERS

VID_SCN_RESET (20001200h, 7-bit, R/W)

X hstart dmago | cirvirq | clrerrs | rsty rstuv | rstsync | rstfrmt
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 6 5 4 3 2 1 0
hstart
7 | 6 | 5 | 4 | 38 | 2 | 1 | o0 Resets for the video screen section. These bits are set to
1 on reset.
This register contains the horizontal starting address Bits|Name | Description
(referenced from active window). 71 = Reserved
Bits | Name Description 6 |dmago |DMA Go. (Start new field).
15:13] — Reserved. é = resetDel\\//IeArything (FIFOs, etc.).
- - - = start .
12:0 | hstart Horizontal starting address. See Figure 23. At bzt?c:m of screen DMA will stop until another
dmago is asserted.
VID_SCN_OSD_HEND (20001114h, 13-bit, R/W) 5 |clrvirg | Clear the virq bit
X hend 4 |clrerrs | Clear the IRQ status bits.
15 | 14 | 13 12 1 | 10 | 9 | 8 3 |[rsty Reset the Y screen section for video screen
hend section.
7 | 6 | 5 | 4 | 38 | 2 | 1 | o0 2 |rstuv Reset the UV screen section (including Y FIFO
] ] ) ) . control).
This register contains the horizontal ending address 1 |rstsync | Reset the "SyncBlock” state machine
(referenced from active window). rstirmt | Reset the output formatter.
Bits | Name Description
15:13| - Reserved.
12:0 | hend Horizontal ending address. See Figure 23.

VID_SCN_OSD_VSTART  (20001118h, 13-bit, R/W)

X vstart
15 | 14 | 13 12 | 11 | 10 | 9 | 8
vstart

7 | e | 5 | 4 | 3 | 2 | 1 | o
This register contains the vertical starting address
(referenced from active window).

Bits | Name Description
15:13| - Reserved.

12:0 |vstart | Vertical starting address. See Figure 23.
50 SAM0244-021100 ESS Technology, Inc.
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VID_SCN_MISC1 (20001224h, 18-bit, R/W)

55

Bits | Name

3 [invyalu When interlacing is enabled, this bit selects

31 | 30 | 20 | 28 | 27 | 26 25 24 whether the first line is 1/4 or 3/4
bytestrt | bytestrt 0 = 1/4n + 3/4(n+1).
X yl y0 1 = 3/4n + 1/4(n+1).
23 22 21 20 19 18 17 16 2 |zerouvlst | 1 = top line will be interpolated with zeros.
0 = top line will be interpolated with itself.
bytestrt | bytestrt | bytestrt | bytestrt rboxen | virgmsk zeroy ilacyen p : : p .
ul uo vi vo 1st 1 [tablload |Set this bit when loading the Noise Reduc-
15 14 13 12 11 10 9 8 tion and Filter Table RAM.
avgyilac| errmsk [ uvalul | x  [invyalu zeiotjv tablload |invuvalu 0 |invuvalu | Set this bit to the same value as bit 5
S (uvalul).
7 6 5 4 3 2 1 0

This register contains the mode bits that control the video

VID_SCN_OSD_VEND (2000111ch, 13-bit, R/W)

X vend
output.
15 | 14 | 13 12 | 1 | 10 | 9 | 8
Bits | Name Description vend
31:18| - Reserved. 7 | e | 5 | 4 | 3 | 2 | 1 | o
17 |bytestrtyl |Byte starting position for y data pan/scan . ) ) . .
operation. * see table below. This register contains the vertical ending address

16 |bytestrtyO |Byte starting position for y data pan/scan

operation. * see table below.

16 |bytestrtul |Byte starting position for u data pan/scan

operation. * see table below.

14 | bytestrtuO | Byte starting position for u data pan/scan

operation. * see table below.

13 | bytestrtvl | Byte starting position for v data pan/scan

operation. * see table below.

12 | bytestrtvO | Byte starting position for v data pan/scan
operation. * Table.

00 = byte, xx, XX, XX.

01 = xx, byte, xx, xx

10 = xx, xx, byte, xx

11 = xx, XX, XX, byte

(referenced from active window).

Restriction: The OSD window must be smaller than the
active window. Namely:

(VID_SCN_OSD_HEND - VID_SCN_OSD_HSTART)

<

(VID_SCN_HEND - VID_SCN_HSTART)

and

(VID_SCN_OSD_VEND - VID_SCN_OSD_VSTART)

<

(VID_SCN_VEND - VID_SCN_VSTART)

11 |lrboxen |0 = There is nothing to change in the active
region (default).

1 = Letter box enable.

The active screen will blank out on top and
bottom according to the value set in the reg-|
isters:

VID_SCN_VBLANK_START and

VID_SCN_VBLANK_STOP.

10 |virgmsk | Interrupt mask for virg.

9 |zeroylst |0 =top line will be interlaced with itself.

1 = top line will be interlaced with zeros.

ilacyen Interlace enable bit.

When this bit is enabled, interlacing will be
1/2,1/2, not 3/4, 1/4.

7 |avgyilac

6 |errmsk Interrupt mask for YFIFO underflow error.

uvalul Selects the interpolation/interlace values to
use:
0=13/4, 1/4.

1=1/2,1/2.

Reserved.

Bits | Name | Description
15:13] - Reserved.
12:0 |vend | Vertical ending address. See Figure 23.
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VID_SCN_OSD_MISC (20001124h, 8-bit, R/W)
lat_int reset_ pal_index inten idmd mode
overlay
7 6 5 | a4 3 2 1 | o

This register contains miscellaneous control and status

REGISTERS

Bus Control & DRAM Registers
The following describes bus control and DRAM registers.

BUSCON_DRAM_CONTROL (20008100h, 14-bit, R/W)

bits.
Bits| Name Description
7 |lat_int Latched interrupt. This is a read-only bit.

6 |reset_overlay

Reset overlay section (set to 1 at reset).

X sdcfg2 | sdcfgl | sdcfgO | srefen | refen X
15 | 14 | 13 | 12 11 10 9 8

X rasprel |raspre0 | rasdell | rasdel0| spdl spd0
7 | 6 5 4 3 2 1 0

This is the configuration register for the reference memory
DRAM. After reset, it is initialized to 0x0000.

Bits |Name [Description

15:14 |- Reserved.

5:4 | pal_index Upper 2 hits of palette address when in 2-
bit mode.
3 |inten Interrupt enable.
2 |ldmd Enable palette load.
1:0 | mode 0 0 = Bypass (initializes to 00 at reset).

0 1 =2 bit/pixel.
10 = 4 bit/pixel.
11 = 8 hit/pixel.

13:11|sdcf |Configure the SDRAM & EDO memory. See
Table 1 for details.

VID_SCN_OSD_PALETTE

(20001140h—2000117ch, 16-bit, R/W)

y v
15 | 14 | 13 | 12 11 10 | 9 | 8
u bin_on/ bind
7 | 6 | 5 | 4 3 2 | 1 | o

These 16 registers contain the OSD palette.

Bits |Name Description
15:12 |y Upper 4 bits of luminance data (lower 4
bits are 0).
11:8 |v Upper 4 bits of V chrominance data
(lower 4 bits are 0).
74 |u Upper 4 bits of U chrominance data
(lower 4 bits are 0).
3 |bInd_on/off |0 = blending (transparency is off).
2:0 |bind Blending value:

value bind value bind

0 1/8 4 5/8

1 2/8 5 6/8

2 3/8 6 7/8

3 4/8 7 8/8
finalpixel = bind x palette value + (1 -
bind) x original pixel.

NOTE: For mode 3 (8-bit/pixel) the upper 4 bits of the
pixel are the blend information, the lower 4 bits are the
palette index and the blend information in the palette is

ignored.

10 |srefen |SDRAM refresh Enable. This bit is set to enable
the refresh logic for SDRAM.

9 |refen [Refresh Enable. This bit is set to enable the
refresh logic for EDO DRAM.

8.6 |- Reserved.

5:4 |raspre |RAS precharge for EDO/FP.
raspre[1:0] - RAS Precharge time control

raspre[1:0] DRAS precharge Time (trp)
03T(3* 1/frequency)

14T(4* 1/frequency)
25T(5* 1/frequency)
Limitation - Use 5T only if spd is set to 2T.

3:2 |rasdel |RAS delay for EDO/FP.

rasdel[1:0] - RAS to CAS delay time control
rasdel[1:0] DRAS to CAS delay time (trcd)
02T(3* 1/frequency)

13T(4* 1/frequency)

24T (5* 1/frequency)

Limitation - Use 3T only if spd is set to 2T

1.0 |spd DRAM speed control: These control the speed
of the DRAM interface signal in terms of the sys-
tem cycle time (T).

spd[1:0] fast page mode cycle time (tpc)
02T(30ns at 66MHz) (25ns at 80MHz)

13T(45ns at 66MHz) (37.5ns at 80MHz)
24T(60ns at 66MHz) (50ns at 80MHz) (2T
high/low)

36T(90ns at 66MHz) (75ns at 80MHz)

(for 16hit at 3t.)
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REGISTERS

BUSCON_DRAM_REFTIME  (20008104h, 8-bit, R/W)

intval7 | intval6 | intval5 | intval4 | intval3 | intval2 | intvall | intvalO

7 6 5 4 3 2 1 0

This register controls the refresh period for the system,
and contains the refresh interval value. After reset, it is not
initialized.

55

The following describes the RISC Interface registers.

RISC Interface Registers

RIFACE_WAIT_STATE (20004004h, 20-bit, R/W)

Bits| Name | Description

7:0 Refresh interval value.

Refresh Interval = (2048 - (t[7:0] x 8)) x 12.5 (for
80 MHz).

Set t[7:0] = 99 (0x63) for memories which require

512 cycles per 8 msec. (This is 15 pusec per

intval

cycle.)

BUSCON_DRAM_SREFTIME (20008114h, 8-bit, R/W)

intval7

intval6

intval5

intvald

intval3

intval2

intvall

intvalo

X
31 | 30 | 29 | 28 27 | 26 | 25 | 24
X bank3
23 22 | 21 | 20 19 | 18 17 | 16
bank3 bank2 bank1l
15 | 14 | 13 | 12 | 11 | 10 9 | 8
bankl bank0
7 | e | s 4 | 3 [ 2 | 1] o

This register contains the number of external wait states
(from 0 to 32) per access for banks 0-3. The table below
gives the hexadecimal value for the number of wait states:

7

6

5

4

3

2

1

0

This register controls the SRAM refresh period for the

system, and contains the refresh interval value. After
reset, it is not initialized.

Bits| Name | Description

7:0 Refresh interval value.

Refresh Interval = (2048 - (1[7:0] x 8)) x 12.5 (for
80 MHz).

Set t[7:0] = 99 (0x63) for memories which require

512 cycles per 8 msec. (This is 15 psec per

intval

cycle.)

Hex |Wait |Hex |Wait |Hex |Wait |Hex |Wait
Value| State | Value| State | Value| State | Value| State

1F 0 17 8 OF 16 07 24

1E 1 16 9 OE 17 06 25

1D 2 15 10 oD 18 05 26

1C 3 14 11 oC 19 04 27

1B 4 13 12 0B 20 03 28

1A 5 12 13 0A 21 02 29

19 6 11 14 09 22 01 30

18 7 10 15 08 23 00 32 (default)

RIFACE_TURNOFF_DELAY  (20004008h, 8-bit, R/W)

bank3 t

bank2 t

bank1 t

banko t

7

6

5

4

3|

2

1 | o

This register contains the delay that occurred when
switching from one bank to another. This register is used
for devices with slow turnoff output enables (such as

EPROMS).

Bits | Name Description

7:0 | banks 3-0| Turn off delay for banks 3-0:

t 00h = 3 T delay (default).

01h =2 T delay.

10h =1 T delay (at 80 MHz input clock,
1T = 12.5ns).

11h = 0 T delay.

NOTE: Delay turnoff only in effect when switching from 1
external bank access to another external bank access.

ESS Technology, Inc.

SAM0244-021100 53



ES4318 DATA SHEET

505

RIFACE_AUX1 (2000402ch, 10-bit, R/W)
X e2 flag | d2 flag
15 14 13 12 11 10 9 8
eflag | dflag t3 t2 p3 p2 pl [o]0]
7 6 5 4 3 2 1 0

This register is a general 1/0 port for interfacing with
external devices. Possible uses:

1. IRQ to a 2101 DSP.
2. 12C bus to Phillips chips.
3. Auxiliary bits to external video logic.

Bits | Name Description
15:10f - Reserved.
9:6 |e2flag, d2 | General-purpose status flag. See the Oper-
flag, e flag, | ation paragraph immediately following this
d flag table for details.
5:4 |13, 12 Tri-state controls.
3 [p3 Tri-stateable pad.
2 |p2 Tri-stateable pad.
1 |pl Open collector pad.
0 [po Open collector pad.
Operation:

When this register is read, the values read are the values
at the PAD:

PadP3 = Tri-state(.D(P3), .OE(T3) )
PadP2 = Tri-state(.D(P2), .OE(T2) )
PadP1 = OpenCollector(.D(P1) )
PadPO0 = OpenCollector(.D(P0) )

The two open collector pins allow 12C bus communication
(They require an external pull-up resistor). The default
value is for p3, p2 to be tri-state, and p1, p0 to be disabled
(i.e., P1, PO = high (logic 1), and T3, T2 = low (logic 0)).

NOTE: P3, P2 are multi-purpose pins, which can be
reconfigured as follows:

P3 function

P3 (default).

DMA/RISCess flag (1 = DMA).
VPSTAT[4] vp data bus busy.
RISCess Inst/Data flag (1 = inst).

RlRr|O|lOo|Mm
Rr|O|—,|O|0O

REGISTERS
E2| D2| P2 function
0| O |p2 (default).
0 | 1 |vpstat[2] VP I/O busy.
1| O |Buscon cmdque empty flag (before it is at
p3). 1 means vpcmdq is empty.
1| 1 |VP cmdgempty, direct from cmdq count. P2
will be driven by bit [14] of the cmdq output.

NOTE: The e, d, €2, and d2 bits are write-only. They

cannot be read.
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REGISTERS
RIFACE_AUX2 (20004030h, 9-bit, R/W)
X _aux7_
is_stall
15 | 14 | 13 | 12 1n | 10 | o9 8
t p
7 6 5 4 3 2 1 0

This register is a second general-purpose /O port with
four tri-state channels.

Bits| Name Description

15:9| - Reserved.
8 |aux7_is_stall |RISCess stalled flag.
7:4 |t[7:4] Tri-stateable pads.
3:0 | p[7:4] Tri-state controls.

Operation:

When this register is read, the values read are the values
at the PAD:

PadP7 = Tri-state(.D(P7), .OE(T7))
PadP6 = Tri-state(.D(P6), .OE(T6) )
PadP5 = Tri-state(.D(P5), .OE(T5) )
PadP4 = Tri-state(.D(P4), .OE(T4))

NOTE: Default values for tri-state controls are 0 (tri-state)
at reset.

AUXT7_is_stall Flag Operation:

RISCess can now be stalled externally via the AUX7 port.
To configure this port, the aux7_is_stall flag must be set in
the RIFACE_AUX2 register (this flag defaults to 0). When
set, the AUX7 (P7) pin loses its AUX pin functionality, and
becomes the RISCess STALL# pin.

STALL# is asserted active low, prior to the rising edge of
DCI_CLK. The RISCess will be stalled the NEXT cycle.

ckso | | [ | L
Aux 7 (stall)
I

FﬁAsserted
here Stall RISCess

access here  RISCess will

resume here

NOTE: For busy-holdoff operations (for instance, where
RISCess is accessing a microprocessor which is not ready
yet, the external device cannot be accessed at 0-wait
state, since there is a 1 cycle latency for the stall to take
effect.

\_\ | | | |
55
(SRAM Interface)

The following section describes the RISC Interface block.

RIFACE_WIDTH (20004000h, 11-bit, R/W)

N dbg- | cache c_ache
mode fls disable
15 14 13 12 11 10 9 8
div2 divl divo b3w b2w blw bOwl | bOwO
7 6 5 4 3 2 1 0

This register contains the width of bus to external memory,
internal RAM disable signal.

Bits | Name Description
15:11| - Reserved.
10 |dbgmode Debug mode:
0 = Save power from outside pins tog-
gling.

1 =riscaddr and riscbus are seen from
the SRAM address/data.
Resets to 1.

Cache flush: 1 = flush.
Resets to 1.

9 |cachefls

8 |cache disable |Cache disable signal:
0 = Cache enabled.
1 = Cache bypassed.

Resets to 1 (Cache disabled).

75
4:0 | b3w

w{1:0] = width (from 8,16,32):

b2w 00 = 8-bit wide (default).

blw 01 = 16-bit wide.

bOw1l 10 = Undefined except for banko,
bOw0 Bank 0 has a special mode:

Map bankO to DRAM.
11 = Undefined.

Two new function bits have been added to the TDMTSC#
and TDMDX pins to help standalone systems boot.

TDMDX/RSEL| Selection
0 8-bit ROM.
1 16-bit ROM.

ESS Technology, Inc.
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ELECTRICAL SPECIFICATIONS

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings Recommended Operating Conditions
Storage temperature range -65° Cto 150° C Operating temperature range 0°Cto70°C
Operating temperature range -65° C to 110° C Supply voltage VDD 3.65V + 150 mv
Voltage range on any pin -0.5Vto (VDD + 0.5 V) Supply voltage VPP VPP is not necessary
Power dissipation 17W at 5V. VPP should
always be:

VDD <= VPP <= 5.5V
See AppNote 2.

Stress beyond those listed under the Absolute Maximum Ratings may cause permanent damage to the device. This is
a stress rating only, and functional operation of the device at these or any other conditions beyond those indicated in the
Recommended Operating Conditions section of this specification is not implied. Exposure to the Absolute Maximum
Ratings conditions for extended periods may affect device reliability.

DC Electrical Characteristics
(Over recommended operating conditions)

Table 7 DC Electrical Characteristics

Symbol | Parameter Min Max Unit | Comments
VIH High-level input voltage 2.0 VDD+0.25 \% All inputs TTL levels except CLK
Vil Low-level input voltage -0.3 0.8 \% All inputs TTL levels except CLK
VCH CLK high-level input 2.0 VDD+0.25 \% TTL level input
VCL CLK low-level input -0.3 0.8 \% TTL level input
VOH High-level output voltage 3.0 - \% IOH =1 mA
VOL Low-level output voltage - 0.45 \% IOL =4 mA
ILI Input leakage current - +15 LA
ILO Output leakage current - +15 LA
CIN Input capacitance - 10 pF fc =1 MHz
CO Input/output capacitance - 12 pF fc =1 MHz
CCLK | CLK capacitance - 20 pF fc =1 MHz
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AC Electrical Characteristics

Clock

t1, t6, t11, t16

t2, t7, 112, t17

t3, 18, 113, 118

| t4,19, 14,119

15, 110, t15, t20

Figure 24 Swan-2™ ES4318 Clock Timing Diagram

55

Clock Timings

Table 8 Clock Timings
Symbol Parameter Min | Typ | Max | Units
t1 telk p Clock period 30 100 | ns
t2 teik LT Clock low time 24 - |ns
t3 toLk HT Clock high time 24 - |ns
t4 tcik RT Clock rise time - 6 |ns
t5 teik Fr Clock fall time - 6 |ns
t6 tcLk P Pixel clock period 33 - |ns
t7 thcLk LT Pixel clock low time 15 - |ns
t8 tpcLk_HT Pixel clock high time 15 - |[ns
t9 trcLk RT Pixel clock rise time - 4 |ns
t10 thcLk_FT Pixel clock fall time - 4 |ns
t11 tacLk P Audio clock period 54 - |ns
t12 taCLK LT Audio clock low time 21 - |ns
t13 tACLK_HT Audio clock high time 21 - |ns
t14 tACLK RT Audio clock rise time - 6 |ns
t15 tACLK_FT Audio clock fall time - 6 |ns
t16 | trpmcik p | TDM clock period 62.5 - |ns
t17 | trpmcik LT | TDM clock low time 25 - |ns
t18 | trpmcik HT | TDM clock high time 25 - |ns
t19 | typmcik rT | TDM clock rise time - 6 |ns
t20 | trpmcik_Fr | TDM clock fall time - 6 |ns
PCLK2XSCN (2x Pixel Clock) Timing
t7 tpcLk LT Pixel clock low time 15 - |ns
t8 tpcLk_HT Pixel clock high time 15 - |[ns
t9 trcLk RT Pixel clock rise time - 4 |ns
t10 trcLk_FT Pixel clock fall time - ns
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Table 8 Clock Timings

ELECTRICAL SPECIFICATIONS

MCLK (Audio Clock) Timing

t11 tacLk P Audio clock period 54 - |ns
t12 tACLK LT Audio clock low time 21 - |ns
t13 tACLK_HT Audio clock high time 21 - |ns
t14 tACLK_RT Audio clock rise time - 6 |ns
t15 tacLk_FT Audio clock fall time - 6 |ns
Video Timing
Symbol Parameter - 30 MHz Unit
Min | Typ | Max

t21 tecik ST PCLKQSCN setup time to PCLK2XSCN 6 - |ns
t22 teLK HT PCLKQSCN hold time to PCLK2XSCN 2 - |ns
23| ts stPCLK Syncs setup time to PCLK2XSCN 6 - |ns
t24 | ts yrpcik | Synes hold time to PCLK2XSCN 2 - |ns
t25 tys opT Video data and syncs output delay time to PCLK2XSCN 4 12 |ns
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MECHANICAL DIMENSIONS

S

D

D1

[¢

15|6

)
D3 »
1(|15

Note:

1. All dimensions are in inches (millimeter).

2. Actual package used has millimeter
native dimensions — take care with

rounding from metric to imperial.

157 = 1043
== =
EE EE E3 E1 E
208 =53 = .y
v_
Index 28 5 O O O O O 5
n A
1 52
1
e .
1 see detail
A2
All
T f T
< > C
B —>| ¢ L

Symbol Min Nom Max
A - - 0.165
Al 0.010 - -

(0.25)
A2 0.130 | 0.134 | 0.138
(3.30) | (3.40) | (3.50)
B 0.007 0.009 | 0.011
(0.18) | (0.23) | (0.28)
C 0.005 | 0.006 | 0.008
(0.12) | (0.16) | (0.20)
D 1.195 1.205 | 1.215
(30.35) | (30.60) | (30.85)
D1 1.098 1.102 | 1.106
(27.90) | (28.00) | (28.10)
D3 1.004 (25.50) REF
e 0.0197 (0.50) BASIC
1.195 1.205 | 1.215
(30.35) | (30.60) | (30.85)
El 1.098 1.102 | 1.106
(27.90) | (28.00) | (28.10)
E3 1.004 (25.50) REF
L 0.016 0.020 | 0.024
(0.40) | (0.50) | (0.60)
(0] 0i 25i 5.0i

Figure 25 208-pin Plastic Quad Flat Package (PQFP)
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ESS Technology, Inc.

SAM0244-021100

60



)

\

S\E

\ )
¢ /]

E] T T 5 m v
|
oavoL
anto
2
a0 NS
ONI'AD0TONHDT L SST I
avomiav 222222222088 8008000222888% ==
w o ]
——] nox H
o ]
]
S
x> m "
o v m
sxnv axnv "
orar sxnv
350 sxnw o
v v fm
b exny m
H v‘ axnw
fat s axn o
v v b
oxnw oxnv = £
I H v‘
s _ i . ¢
viag ] 7% > rolan
N a0as era0 iy
= 180
o H v‘ oraa >
o orag s, ferom
o
680 i
£ea vesoH
vaL H v‘ 580 150 5
Xanar 180 5 #1SoH
sa #9101
580 G
s80 oo B AGHOMH
o H v‘ va " “oumm
EST v80 b o =
I Hv‘ 180 Y0¥ 001G s
s 180 7 5
s s s
S 080 n =
H v\ st'alsa
ot B T N
o E m
m
m
m
m
m
m
. m s
v n
0VX0 = ¥aav 92! T s n
B o)
(rravwa o
vioorz »osa. ] 0 £
woa woa
T e o
s | — " \arosazea o
o I vana ] e > 00
v
¢ vswoa ] 500
il v o)
Tiowa el
e 0w = i
#1500 =
20
= o )
]
A annn o
ET sank <
SAT saon ¢
B eAn T
EATL anon o
v 20, ™A
Xanar "
osu ol
nossn
oNASA.
291 SnasH nossu
NosOID4 N
3 NosxITod [ on
awy oo B
Em - T
sou —{ nagoss [ec
e 3 5
aigas DL waoa iaes |Ww frz-at
e L #3201
ass o
s o] ‘Ww e
Soau T -
oa - T
cos1 T — w501
a2z aas I 251
051 o —————— 1591
w0 TasL
oos1 0s B =
smu g
S g
oaL P D s
deEap
) s $535k o
o - : Y S
s ) ?[8|a|e)s
n
Zanosor R T
2556 se | o T ESTT
Xanay
208 €| 1 o sanar
" o o 21 £oon o
onar
E] T 5 m v

ES4318 DATA SHEET
SAMPLE SCHEMATICS

61

SAM0244-021100

Figure 27 Swan-2

ESS Technology, Inc.



ES4318 DATA SHEET

SAMPLE SCHEMATICS

)

E] T 5 m v
|
oavwoL
£ o o
o
HOLYINNG X 7 Wvaos
oL NN oW
. ‘
ONI ADOTONHODT I SS3
| = um
o ass -
7= T Fisuna Asuna
021 s
S (o0 wda 1sva1
N30
w0501 — A
WM 01 i o x$0
Y e svy
01
G
. w501 m
ons
Svo
©
z ss3uaay
: T o0
o . A SX0010 lsow
s i D
[T
n © STOVHL WOILIND
n z
: B = =
o wy
: . M
L i - « w
g s 561 © ME
R 2 sa Y
n va w
a1 a o
a1 za o 5
@ 1 w e Z
e n
w0so1 o b} (1201
01 n
e m
whoge
woa
noa i
s
¢ whoge
= ana
z =) i
T
whoge
— o #svoa
P
s ™
cor whoge
o o = o wosvsa
cn )
) ml o0
o m N30 whoge oo
oar TS ‘ o ) “
o) o
o
whoge
w0soa
=)
2xamoiTs wasos oy
2xamoiTs wasos
s o
ssa on ssa on
wio ot
= 2 B B
o B o Twna
— ossn T oy oot
T anoa | 2 ] ossn
ossn ossa woa o w0
o ossn woa v & oo
G e Xoa ” og
Y- i - e E=T ET) i g
 ooon am ] ooon w | o or
] ooon s | ] ooon v
$— 1 ooon v $——] ooon s |- — o oa oo
o Sl ooV on - QW sy PN
asn) ] =2 P Nado
- - e 1 b o ) 7 i Tna
—2 oo 92 b wio ot
g w0 0
=
w0 | si0a oot o o9 ovna
oo Toa »  wos0 wogs
Sra0 £
s o | > wos0 o0 = o
era0 s % s
noa v o or
zra0 - ooa v o
Tra0 vy - o or £ i wna
orag o 0a kY o wio ot
£o kY 10 v !
680 o fed o I ET o Vg
080 o s0a v o wio ot
] v voa w !
280 o o o I T i g
toa v 200 v sun oot
) w [ 100 w 2 E7]
580 o pd o 7 B i VWG
o = P ! "
T80 5 m s olaa ° ° wio ot
o ovna
o o £200 omn £200 uy e 2 )
£oon Y
E] T 5 m v

N

¢

ESS Technology, Inc.

Figure 28 Memory

SAM0244-021100

62



ES4318 DATA SHEET “. I‘ |
) 1
SAMPLE SCHEMATICS Je—— L ’

> i
R
EIEITIENE | | |
EIEIEIESE
I e e 2L
e L il

e

it

vee  vees
o o0

it

SBFSE

it i

Sy

3 o g
i ¢ :
L L
& s & 3 :
: § H

Figure 29 Drive

ESS Technology, Inc. SAM0244-021100 63



ES4318 DATA SHEET

=55

ESS Technology, Inc.
48401 Fremont Blvd.
Fremont, CA 94538
Tel: 510-492-1088
Fax: 510-492-1098

SAMPLE SCHEMATICS

veey

o

No part of this publication may be reproduced, stored in a retrieval
system, transmitted, or translated in any form or by any means,
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regarding the content of this document.

All specifications are subject to change without prior notice.

ESS Technology, Inc. assumes no responsibility for any errors
contained herein.

(P) U.S. Patent 4,214,125 and others, other patents pending.
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MPEG is the Moving Picture Experts Group of the ISO/IEC. References
to MPEG in this document refer to the ISO/IEC JTC1 SC29 committee
draft ISO 11172 dated January 9, 1992.

VideoDrive™, SmartScale™, and SmartStream™ are trademarks of ESS
Technology, Inc. Dolby is a trademark of Dolby Laboratories, Inc.

H.261 refers to the International Standard described in
recommendation H.261 of the CCITT Working Party 15-1.

All other trademarks are trademarks of their respective companies and
are used for identification purposes only.

All other trademarks are owned by their respective holders and are
used for identification purposes only.
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Application Note

VideoDrive® Processor Chip Swan-2 Family #101

Date : September 17, 1998
Subject :

PCB Layout Consideration Regarding Heat Dissipation

1.0 Recommended Printed Circuit Board Layout

The Swan-2 family of processor chips need additional heat sinking. To accomplish thisin an

economical manner, the following PCB layout is recommended.

The land pattern for the Swan-2 chips still use the standard 208 pin PQFP footprint. Addition of a solid cop-
per fill on the top and bottom layers, along with 2mm square solder mask exposures and via holesin the cen-
ter of each exposure is recommended.

/208 Pin PQFP
Land Pattem

Solid Copper
(Top & Bottom Layers)

dmm

o o o @ VA
Solid CopperWithout Solder Mask

Solid Copperwith Solder Mask
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Application Note
4108-2

ES4108/4208/4308/4408 Swan-2™ Processor Chip
Changes in Pin Description section of ES4108/4208/4308/4408 Data Sheet
Subject :
Pin 159: Peripheral Protection Voltage

The following is a correction to the current ES4108/4208/4308/4408 Data Sheet. The current VPP
definition in the ES4108/4208/4308/4408 Pin Description section (p. 4) is:

| VPP | 159 | I | 5V digital power supply.

This is now revised as follows

VPP 159 Peripheral protection voltage.1’2

1. VPP is not necessary at 5V. VPP should always be:
VDD <= VPP <= 5.5V

2. The VPP range is determined by the highest voltage of all digital parts that are connected to the
ES4108/4208/4308/4408.

ESS Technology, Inc. SAM0244-021100
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