Draft: Oct 20, 2004

EM8620L

Preliminary Information: Specifications may change in any man-
ner without notice. E M 862 1 L

Digital Media Processors with WMV9/VC-1

Description Features

The EM8620L family supports MPEG-4, MPEG-2, Microsoft® Windows » Supports DVD-Video, Superbit™ DVD, DVD-
Media® 9 (WM9), SMPTE VC-1 and DVD decoding, and are designed specif- R/-RW(/@+R/+RW, SVCD, VCD, CD/CD-
ically for consumer appliances such as digital media players, networked DVD HDCD CD-R/CUNR, Picture D (JPEG)
players, IPTV set-top boxes and digital televisions. media formats with HighMAT#* support

The number of simultaneous programs that can be decoded and displayed * Supports MPEG=2.MPEG-4, ISMA MPEG-4,

depends on the source format and resolution: MEEG-4 oven MPEG-2transport and WMV9
streaming with optional WM DRM 10 and

* 720x576p or less: two MPEG-2, two MPEG-4 or one WMV9 DTCP/IP,security

» 1280x720p30: one MPEG-4 or one WMV9/VC-1 «_ Motion adaptive deinterlacing

» 1280x720p60: one MPEG-2 + Advanced OSD with adaptive flicker filtering
* 1440x816p24: one WMV9/VC-1 (2:35:1 anamorphic movies) and scaling supports up to 32 bits per pixel

- 1440x1040p24: one WMVO/VC-1 (1.85:1 anamorphic movies) Scaling and alpha mixing of video, OSD,
subpicture, and hardware cursor
« 1920x1080i30, 1920x1080p30: one MPEG-2
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IP video encryption standards supported include WM DRM 10, DTCP/IP and
SecureMedia.

The 32-bit DRAM interface supports 8-64 MB of 166 MHz DDR DRAM mem-
ory.

An external host CPU may optionally be used and software drivers for the x86
are available from Sigma Designs for the Windows CE®.NET and Linux oper-
ating systems. For other operating systems and CPUs (including MIPS and
ARM), a software porting kit is available to major OEMs or our Professional
Services Group can assist in supporting your requirements.

The EM8620L family provides highly-integrated solutions for IP video, DVD,
MPEG-4 and WMV9/VC-1 decoding. Based on the company’s award-winning
REALmagic® Video Technology, they incorporate flexible, advanced
audio/video processing, enabling cost-effective solutions for consumer appli-
ances, such as low-cost digital media players, IPTV set-top boxes, networked
DVD players and digital televisions. The EM8620L family also enables manu-
facturers to easily incorporate advanced capabilities such as streaming video,
progressive DVD playback, video-on-demand (VOD), PVR and picture-in-pic-
ture (PIP) functionality into their products.

Bitstream Demultiplexing

On-chip demultiplexing supports the following formats:

+ DVD-Video, Superbit DVD, SVCD, VCD Bitstreams (with Navigatioh Software)
* MPEG-1 System Bitstream, MPEG-2 Transport and Program Bitstreams
* MPEG-4 File, MPEG-4 over MPEG-2 Transport

* WM9 ASF or AVI Files

Data may be input via the SPI, PCI bus, |IDE interface, Local Bus interface,
etc. The bitstreams are loaded into DRAM, processed by the transport demul-
tiplexer RISC (including any decryption),andthe results written to DRAM. The
audio and video decoder DSPs then read,the data from DRAM and process
it. Bitstreams and data not used byithe EM862xL (such as EPG, etc.) are writ-
ten to DRAM and passed on to the middleware'for processing.

DVD-Video Decryption

The EM862xL includes hardware CSS decryption and supports DVD-Video
CSS procedural specifications. It also fully supports DVD-Video control fea-
tures such as|16:9 and 4:3 aspect ratios, up to 8 language sound tracks, 32
subtitle settings, letterboxing, pan and scan, multiple angles and 3:2 pull-
down.

Features

PCI v2.1 (33 or 66 MHz) master / slave / host
interface with optional AES, 3DES or DES
security

2D graphics accelerator with OpenType font
rendering acceleration

MPEG-1, MPEG-2 MP@HL, MPEG-4 Part 2
ASP@L5" (720p) and WMVONC-1 MP@HL
(720p) video decoding

Dolby® Digital, MPEG-1 and MPEG-2 Layers |,
Il'and Il (MP3), MPEG-2 BC multi-channel
Layers I, Il and Il; MPEG-2 and MPEG-4 AAC-
LC, WMA9, WMA9 Lossless and)V\WMA9 Pro
audio decoding

Flexible peripheral [/Osupports IDE, Local Bus
andyparallel FLASH with optional AES, 3DES
or DES, security

Embedded 166 MHz host CPU or an external
host CPU may be used

Audio/Video Inputs

54 MHz YCDbCr digital video input interface

12S or S/PDIF digital audio input interface

Audio/Video Outputs

NTSC/PAL composite and s-video outputs with
optional Macrovision v7.1.L1 protection

YPbPr / RGB video outputs with optional
Macrovision v1.2 protection

150 MHz RGB/YCbCr digital video output
interface

Three I2S serial digital outputs support 5.1-
channel audio

S/PDIF (IEC 60958) digital audio output

Twithout global motion compensation (GMC)
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Transport Demux » RC4 (stream cipher)
The transport demux block is capable of handling up to two * Key sizes: 8 to 256 bits (increments of 8 bits)
multi-program bitstreams of up to 40 Mbps each, with an + Can encrypt / decrypt segments up to 65,535
aggregate total of up to 40 Mbps. bytes at a time.
The transport demux block supports » CSS for DVD-Video
+ Compliant DTV Standards » CPRM for playback of recordable DVD
+ ISO/IEC 13818-1:2000 - PID Filtering
+ ATSC: A-65B

* Up to 84 programmable PID filters

« DVB: ETS 300428 v.1.4.1 « 4 for audio and video
* Transport Stream Input Interface * 16 for PSIP / SI/ PSI

* Any combination of up to two transport or program » 64 for general purpose
streams, up to 40 Mbps total aggregate

+ Flexible duplicated‘orierroneous packet control under

+ Hardware/software configurable: one 8-bit parallel or Software configuration
two serial input interfaces

« Section Filtering
» Conditional Access

» Up to82, 8-byte match mask
» Supports NRSS-B (PCMCIA PC card form factor)

interface for DVB-CI and ATSC A-70 (requires external + PSI/SHPSIPProcessing
SCM CiMAX chip) . )
+32-bit hardware based CRC checking at the end of
« On-chip Ciphers section
- DES with CBC, ECB and OFB mode support *“Version humber check for filtering out redundant

sections (firmware)
* Block size: multiple of 64 bits

* Key sizes: 56 bits * PES Header Filtering

* PTS extraction
» 3DES with TCBC, TECB and TOFB mode support
» Private data PES stream type identification
* Block size: multiple of 64 bits
» Key sizes: 56 bits (x3)
* AES with CTR, ECB and OFB modefsupport
* Block sizes: multiple of 128, 192;,256 bits

+ Key sizes: 128, 192, 256 bits
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Audio Processing

The audio decoder supports:

+ Dolby Digital 5.1 with conformance to Group A (20-bit)
+ DTS 5.1

* MPEG-1 and MPEG-2 Layers |, Il and Il (MP3) 2.0

* MPEG-2 BC multi-channel Layers |, Il and 111 5.1

* MPEG-2 and MPEG-4 AAC-LC 2.0

+ WMAQ 2.0, WMA9 Lossless 2.0, WMA9 Pro 5.1

* 16-bit linear PCM data with HDCD support

For MPEG-1 and MPEG-2 Layers |, Il and lll, bit rates up to
448 kbps (Layer |), 384 kbps (Layer Il) or 320 kbps (Layer llI)
are supported with sample rates of 16, 22.05, 24, 32, 441
and 48 kHz. Single channel, dual channel, joint stereo, and
stereo modes are supported.

For MPEG-2 BC multi-channel Layers I, Il and Ill, bit rates up
to 1150 kbps (Layer 1), 1066 kbps (Layer Il) or 1002 kbps
(Layer 1ll) are supported with sample rates of 16, 22.05, 24,
32, 44.1 and 48 kHz. Multi-channel (up to 5.1) operation is
supported or only the stereo audio may be extracted. This
audio format is backwards compatible to MPEG-1 audio.

For MPEG-2 and MPEG-4 AAC-LC, bit rates up to 384 kbps
are supported with sample rates of 7.35, 8, 11.025, 12{ 16,
22.05, 24, 32, 44.1 and 48 kHz.

For Dolby Digital, bit rates up to 640 kbps are supported with
sample rates of 32, 44.1 and 48 kHz. Multiz¢hannel\(up“to
5.1) operation is supported with optional dewnmixing to two-
channel Dolby Pro Logic.

For DTS, bit rates up to 640 kbps are ‘supportedwith sample
rates of 32, 44.1 and 48 kHz. Multi-channel (up to 5:1) opera-
tion is supported with optional downmixing to two-channel.

WMAZQ9 CBR bit rates up to192 kbps, WMA9 VBR bit rates up
to 360 kbps, WMA9 lossless bit rates“up to 940 kbps and
WMAO9 Pro (CBR and VBR) bit rates up to 768 kbps are sup-
ported. Sample rates,of 44.1, 48 and 96 kHz are supported.

PCM audio processing supports 16, 20 and 24 bits per sam-
ple, up to 5.1 ‘channels with optional downmixing to 2 chan-
nels, and sample ratesfup to 192 kHz (2.0 channels) or 96
kHz (5.1 channels).

A bilingual mode is also supported (English on right or “sub”
channel and another language on the left or “main” channel).
Either language may be output onto both the left and right
channels.

As the EM862xL does not support 6.1-channel audio out-
puts, Dolby Digital EX is decoded to 5.1 channels since it is
compatible with Dolby Digital 5.1. Alternately, the S/PDIF
output may be used to connect to a Dolby Digital EX compat-
ible surround sound receiver for decoding the 6.1-channel
audio.

Audio Input and Outputdnterfaces

I12S Digital Audio Outputs

Three sets of 12S digital, audio outputs are available for inter-
facing to external audio DACs.

S/PDIF Digital Audio'Output

In addition te outputting'the same 2-channel PCM audio data
as the leftiright 1°S digital outputs, the S/PDIF output can
transmit .compressed Dolby Digital, DTS, WMA9 Pro and
MPEG audio data. SCMS (Serial Copy Management Sys-
tem) is supported.

IS or S/PDIF Digital Audio Input

The I1°S input port is designed to capture 2.0-channel PCM
audio input data. The S/PDIF input port may capture 2.0-
channel PCM audio data or any compressed audio data as
defined by the S/PDIF specification and supported by the
chip. The input audio may be mixed with other audio and the
result output onto the audio outputs.
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Video Processing

The video processing block (Figure 1) includes 5-way alpha
mixing of

» Two video or one video + one graphics plane
* OSD plane
» Subpicture plane

» Hardware cursor (always on top)

Also contained within this block are the filters and scalers, 2D
graphics engine and video output interfaces. Independent
brightness (or “black level”), contrast (or “picture” or “white
level”) and saturation (or “color’) controls are provided for
each of the two video streams.

Common source program resolutions and frame refresh
rates include:

* 640 x 480i @ 25, 29.97 and 30 Hz

* 640 x 480p @ 23.976, 24, 29.97, 30, 59.94 and 60 Hz

» 704/720 x 480i @ 29.97 and 30 Hz

» 704/720 x 480p @ 23.976, 24, 29.97, 30, 59.94 and 60 Hz
» 704/720 x 576i @ 25 Hz

» 704/720 x 576p @ 23.976, 24, 25 and 50 Hz

» 1280 x 720p @ 23.976, 24, 25, 29.97, 30, 50, 59.94.and 60
Hz

+ 1920 x 1080i @ 25, 29.97 and 30 Hz

+ 1920 x 1080p @ 23.976, 24, 25, 29.97 and 30 Hz

When decoding high-definition pregrams, only a single pro-
gram may be decoded and the OSD should be limited to 8-bit
HD resolution or 32-bit SD reselution (upscaled to HD resolu-
tion).

Video Plane

The video plane is usedffor the main video source. It sup-
ports the 4:1:1%and 4:2:2 YCbCr formats. Both standard defi-
nition and high-definition resolutions are supported.

Graphics Plane

The graphics plane is used for graphics images or a second
video source. It supports the RGB and 4:2:0, 4:1:1, 4:2:2 and
4:4:4 YCbCr formats. Only standard definition resolutions are
supported.

For RGB data, 4 palletized color depths are supported: 2 col-
ors (1 bit per pixel), 4 colors (2 bits per pixel), 16 colors (4
bits per pixel) and 256 colors (8 bits per pixel). A 256x32
look-up table converts the 1-, 2-, 4- or 8-bit code into 24-bit
YCbCr plus 8-bit alpha. A 16-bit per pixel format is available
that supports the following formats: 565 RGB, 1555 ARGB
and 4444 ARGB. 24-bit 888 RGB and 32-bit 8888 ARGB for-
mats are also available.

Hardware Cursor

The hardware cursorfsupports\up to 4096 4-bit pixels and
feeds into the alpha,mixer. It may be organized as any size,
up to 255 pixels horizontally or vertically. A 16x32 lookup
table converts'the 4-bit cursor data to 24-bit YCbCr plus 8-bit
alpha.

DVD Subpicture Plane

For DVD-Video, the four bits of subpicture data (background,
pattern, emphasis 1, and emphasis 2) address a 16x24
lookup table which converts the 4-bit subpicture data to 24-
bit\"YCbCr. The additional four bits of alpha data do not
address the lookup table.

OSD (On-Screen Display) Plane

The OSD enables full-screen menus, images and text to be
blended over the video, graphics and subpicture.

4 palletized color depths are supported: 2 colors (1 bit per
pixel), 4 colors (2 bits per pixel), 16 colors (4 bits per pixel)
and 256 colors (8 bits per pixel). A 256x32 look-up table con-
verts the 1-, 2-, 4- or 8-bit code into 24-bit YCbCr plus 8-bit
alpha.

A 16-bit per pixel format is available that supports the follow-
ing formats: 565 RGB, 1555 ARGB and 4444 ARGB. 24-bit
888 RGB and 32-bit 8888 ARGB formats are also available.

When decoding high-definition programs, the OSD is limited
to 8-bit HD resolution or 32-bit SD resolution (upscaled to HD
resolution).
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V Figure 1. Video Processing Block in Detail.
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Deinterlacing

Three types of deinterlacing (or progressive scan conver-
sion) are available when interlaced sources are to be viewed
on a progressive display.

The intra-field mode uses scan line interpolation to convert
an interlaced source into progressive.

The flag mode uses flags within the MPEG bitstream. This
mode will not work with the digital video input port since the
video data is not MPEG compressed.

The inter-field mode examines the content over multiple
fields to determine how to best convert it to progressive. Due
to memory bandwidth requirements, only one interlaced
source at a time may be processed using this algorithm.

Video Formatter

Associated with each scaler are four 256x8 lookup tables.
These may be used to convert pseudo-color data to 32-bit
RGBA or YCbCrA data, convert 24-bit linear RGB data to 24-
bit gamma-corrected RGB data or provide black level adjust-
ment.

The OSD scaler is “4-tap” horizontally and vertically. They
are implemented as four 63-coefficient, 16 times interpolat-
ing filters -- for each of the 16 interpolating positions, 4 coeffi-
cients (taps) are used. Adaptive flicker filtering may be done
with edge detection. If the OSD is 32-bit and has a horizontal
resolution >1024, processing is instead done on a 2x4 matrix
of OSD data. Colorimetry conversion from BT.601 (SDTV) to
BT.709 (HDTV) or BT.709 (HDTV) to BT.601 (SDTV) €an
also be performed.

The primary video scaler is “4-tap” horizontally, and verti-
cally. They are also implemented as fodr 63-coefficient, 16
times interpolating filters -- for each¢of, the 16 interpolating
positions, 4 coefficients (taps) are used.yIn addition to the
normal linear horizontal and vertical'sealing and the pan and
zoom capabilities, a programmable nonlinear horizontal scal-
ing mode is also availableswhemdisplaying 4:3 content on a
16:9 display. Brightness (or “blackilevel®), contrast (or “pic-
ture” or “white level”) and saturation (or “color”) controls are
available. Colorimetry conversion from BT.601 (SDTV) to
BT.709 (HDTV) or BT.709°(HDTV) to BT.601 (SDTV) can
also be performed.

The subpicture sealer.s “2-tap” horizontally and vertically.

There are also a general purpose scaler (‘2-tap” horizon-
tally and vertically) that can be used for scaling a second pro-
gram for Picture-in-Picture (PIP) applications. Brightness (or
“black level”), contrast (or “picture” or “white level”’) and satu-
ration (or “color”) controls are available. Colorimetry conver-
sion from BT.601 (SDTV) to BT.709 (HDTV) or BT.709
(HDTV) to BT.601 (SDTV) can also be performed.

The alpha mixer block has the capability to alpha mix up to
2 video / graphics sources, in addition to the OSD, subpic-
ture, and hardware cursor. Up to four sources may be mixed,
in a programmable priority, for any given pixel.

Closed Captioning

EIA-608, EIA-708, and ETSKEN 301 775(DVB) closed cap-
tioning data may be optionally"decoded ‘and displayed over
the video. Support for, popular\proprietary closed captioning
formats is also possible:

Closed captioning for either'theimain or PIP program should
be able to bedisplayed.

Parental Control (V-chip)

EIA-608 and EIA-766 content advisory and program rating
data_may be optionally used to determine whether or not a
pragram is to be displayed. If parental control is enabled and
if the rating of a program is equal to or higher than that
selected by the user, the program should not be output and a
message is displayed instead.

Parental control, if enabled, should be applied to both the
main and PIP programs.

DVB Subtitles and Teletext

DVB subtitles (ETSI EN 300 743) and teletext (ETSI EN 300
472 and ETSI EN 300 706) may be optionally decoded and
displayed over the video.

Display Controllers

The video output ports may be operated as either a video
timing master or slave:

* Master mode -- the display controller generates HSYNC and
VSYNC from an internal or external video clock

+ Slave mode -- the display controller receives HSYNC and
VSYNC from an internal or external video clock
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Commonly used output resolutions and frame refresh rates
include:

+ 704/720 x 480i @ 29.97 and 30 Hz

+ 704/720 x 480p @ 59.94 and 60 Hz

» 704/720 x 576i @ 25 Hz

+ 704/720 x 576p @ 50 Hz

» 1280 x 720p @ 50, 59.94 and 60 Hz
+ 1366 x 768p @ 50, 59.94 and 60 Hz
+ 1024 x 1024p @ 50, 59.94 and 60 Hz
+ 1920 x 1080i @ 25, 29.97 and 30 Hz

+ 1920 x 1080p @ 50, 59.94 and 60 Hz

As the video may be scaled to any resolution, these repre-
sent only the standard consumer resolutions. Resolutions
unique to fixed-resolution displays, such as LCD, DLP, PDP,
and LCOS, are easily accommodated.

Video Input and Output Interfaces

The video outputs on the EM8621L are automatically
blanked while playing CSS-protected DVD-Video discs. The
video outputs are also blanked if content protected by
Microsoft® Windows Media® DRM 10 or DTCP/IP indicates
to turn on analog copy protection.

VBI Support on Video Outputs

VBI data is present on the composite output, the Y channel
of the s-video output, and the Y channel of the YPbPr output.

Two of the GPIO pins may be used for adding appropriate
DC offsets to pins 8 and 16 of a‘'SCARTconnector to indicate
the program aspect ratio information. GPIO pins may also be
used to control the Lined, Line 2, andiLine 3 signals, and
monitor the Plug Detect signal, for the EIAJ CP-4120 D-Ter-
minal interface.

Closed Captioning

NTSC closed captioning on lines 21 and 284, as defined by
EIA-608, is supported.

EIA-608 and ETSI EN 301 775 (DVB) closed captioning data
present in the MPEG-2 bitstream may be added to the 480i
outputs on lines 21 and 284 when applicable. Support for
popular proprietary closed captioning formats is also possi-
ble.

Widescreen Signaling and CGMS

480i widescreen signaling (WSS) and copy generation man-
agement (CGMS-A) on lines 20 and 283, as defined by IEC
61880-1 and EIAJ CPR1204, is supported. CGMS-A data is
also present on line 284 per EIA-608B.

480p widescreen signaling (WSS) and copy generation man-
agement (CGMS-A) on line 41, as defined by EIAJ
CPR1204-1, EIA-805 (Oct. 2000) and IEC 61880-2, is sup-
ported.

576i widescreen signaling (WSS) and copy generation man-
agement (CGMS-A) on line 23, as defined by ETSI EN 300
294 and ITU-R BT.1119, is supported.

576p widescreen signaling (WSS) and copy generation man-
agement (CGMS-A) on line#@8;,as defineddy IEC 62375, is
supported.

EIA-805 (Oct. 2000) data is supported when in 720p or 1080i
output mode.

Teletext

PAL teletext data may be output on lines 6-22 and 318-335
or NTSC teletext data may be output on lines 10-21 and 272-
284. Teletext for Europe (625-line system B), Japan (625-line
systém D), and United States (625-line system C) is sup-
ported. Teletext data may be present in the MPEG-2 bit-
stream((as specified by ETSI EN 301 775).

Digital Video Input

This interface is designed to capture 8-bit 4:2:2 YCbCr digital
video data in the BT.656 format from an external NTSC/PAL
decoder. It supports clock rates up to 54 MHz and resolutions
up to 720x576p. Sliced (binary) VBI data from select
NTSC/PAL video decoders may also be captured and saved
to memory for further processing.

Video Outputs

Digital Video Output

This interface is designed to output 8-, 16-, or 24-bit YCbCr
or RGB video data in the BT.601, BT.656, or VIP 2.0 format.
It supports clock rates up to 150 MHz and resolutions up to
1920x1080p @ 60 Hz. When outputting anything other than
480i or 576i video, the composite and s-video analog outputs
are blanked.
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Supported YCbCr and RGB output formats include:
» 8-bit 4:2:2 YCbCr
» 16-bit 4:2:2 YCbCr
* 24-bit 4:4:4 YCbCr

« 24-bit RGB (888)

When the BT.601 format is used, the port can operate in
master or slave timing mode. When the BT.656 format is
used, the port can only operate in master timing mode. A
“valid video” output signal is available for the BT.601, BT.656,
and VIP 2.0 formats.

Independent brightness (or “black level”), contrast (or “pic-
ture” or “white level”), saturation (or “color”) and hue (or “tint”)
controls are provided for this output. VBI data is not present
on this output port due to the variety of standards used.

This output port may be used to interface to an external DVI
or HDMI transmitter, such as those from Silicon Image.
When the source is CSS, Microsoft® Windows Media® DRM
10 or DTCP/IP copy protected, DVI outputs that do not sup-
port HDCP are automatically disabled.

This port may also be used to interface to, and drive progres-
sively, LCD, DLP, PDP and LCOS panels within a digital tele-
vision.

When generating HDTV outputs, the ability to independently.
adjust the sync timing of this output port enables adjdsting
the DVI embedded sync to align with either the falling edge
or the center (rising edge) of the YPDbPr tri-levelfsync. This
can prevent the DVI picture from being shiftedsby 2.3% rela=
tive to analog picture in some TVs.

When outputting RGB data, three programmable 256x8
lookup tables are available to adjust thelgamma to match the
requirements of LCD and PDP panels or black level adjust-
ment. Additional circuitry is also provided to enable color
temperature and white balance calibration.

Composite and S-Videa Qutput

A high-quality NTSC/PAL ‘encoder (with optional Macrovision
v7.1.L1 protection) is available, supporting the NTSC-M,
NTSC-J, PAL-B/D/G/H/I, PAL-60 and PAL-M baseband video
standards. It features_three 54 MHz 12-bit video DACs to
generate simultaneous composite and s-video outputs, and
may operate in either master or slave timing mode. The ana-
log video outputs are capable of driving a doubly-terminated
75-ohm load.

Independent brightness (or “black level”), contrast (or “pic-
ture” or “white level”), saturation (or “color”), hue (or “tint”)
and sharpness controls are provided for this output.

Component Analog Output

The EM862xL also includes component YPbPr or RGB ana-
log outputs (with optional Macrovision v7.1.L1 and v1.2 pro-
tection), featuring three 12-bit video DACs for generating
high-quality video signals. Output resolutions up to
1920x1080i or 1280x720p are supported. It may operate in
either master or slave timing mode and includes DAC attenu-
ation compensation for 720p and 1080i output resolutions.

When generating 480i or 576i video, the DACsfoperate at 54
MHz; for 480p or 576p video;the DACSs operate at 108 MHz;
for 1920x1080i or 1280x720p video, the DACs operate at
74.25 MHz. When outputting 480i or 576i YPbPr or RGB
video, the composite'and s-video outputs are also present.
When outputting anything ether than 480i or 576i video, the
composite andés-video outputs are blanked.

Supportedeianalog formats are:
* RGB withiseparate composite video for SCART support
+ “RGB with sync-on green
*», SMPTE,GBR

» Consumer YPbPr (no sync on Pb and Pr)

Independent brightness (or “black level”), contrast (or “pic-
ture” or “white level”), saturation (or “color”) and hue (or “tint”)
controls are provided for this output.

If CSS protection is used on a DVD, the resolution on the
analog YPbPr / RGB outputs may not be higher than stan-
dard definition (720x480 or 720x576). If the output is config-
ured to be progressive YPbPr, only 480p or 576p video may
be generated.
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PCI Master / Slave / Host Interface

The 32-bit PCI master / slave / host interface (33 or 66 MHz)
is designed for both reads and writes with programmable
burst length and is compliant with PCI v2.1 specifications. It
supports 3.3V and 5V operation and ACP| power manage-
ment from the PCI v2.2 specification.

Up to three external PCI devices may be controlled by the
EMB862xL in PCI host mode.

Content over this interface may be optionally AES, 3DES or
DES encrypted / decrypted.

Peripheral Bus Interface

The peripheral bus interface allows Local Bus peripherals,
IDE peripherals, CompactFlash, and parallel FLASH memory
to be connected to the device using a single bus.

IDE Interface

The IDE (ATA/ATAPI-4) interface enables CD or DVD drives,
hard disc drives (HDD), CompactFlash or memory stick read-
ers to be easily incorporated into a system. It supports both
PIO and DMA. Two IDE devices may be connected to the
IDE port, although only one at a time may be used.

Content over this interface may be optionally AES, 3DES or
DES encrypted / decrypted.

FLASH Interface

The 8-bit parallel Flash interface supportsfup to, 16°MB. of
NOR Flash memory with 24 address bits and,onechip select.

Flash content can be optionally "AES, 3DES or DES
encrypted.

Local Bus Interface

The Local Bus interface supports'either 16 data bits and 14
address bits, or 16_multiplexed data/address bits. This inter-
face may be usédto connect to an external MPEG encoder
chip, smart card interfaces«chip, or ethernet controller chip.

Content over this interface may be optionally AES, 3DES or
DES encrypted / decrypted.

IDE / DVD Loader Interface

This interface may be configured to be either an IDE or DVD
loader interface.

The IDE (ATA/ATAPI-6) interface enables CD or DVD drives,
hard disc drives (HDD), CompactFlash or memory stick read-
ers to be easily incorporated into a system. It supports both
PIO and DMA. Two IDE devices may be connected to the
IDE port, although only one at a time may be used.

Content over this interface may be optionally AES, 3DES or
DES encrypted / decrypted.

The 8-/16-bit parallel DVD loader interface is compatible with
a variety of loaders.

Peripheral 1/O Interfaces

Front Panel Controller Interface

The front panel controller interface directly supports the NEC
uPD16314,)NEC uPD16312, PTC PT6311 and PTC PT6312.
Other front panel controllers may be used by interfacing to
the WARThor,GPIO.

12CMaster [ Slave Interface

The 12C{master / slave interface enables the EM862xL to
readfrom and write to external devices.

SPI/ SSI Inputs

This input, may be configured as either one 8-bit parallel
(SPI) or two serial (SSI) interfaces.

AES, 3DES or DES encrypted content may be received over
this interface and decrypted.

IR Input

The infrared input allows interfacing to an external IR
receiver. The NEC and Philips RC5 IR formats, commonly
used by consumer equipment, are supported.
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Host CPU

The internal 166 MHz 32-bit RISC CPU is designed for use
with applications that require ARM (version 4T) instructions.
It has an internal 16KB instruction cache, 16KB data cache,
and 16KB of SRAM on-chip. MMU support is not included, so
the Linux and CE. NET operating systems are not supported
on-chip. Our reference designs typically use the pClinux
embedded OS.

Alternately, an external host CPU (such as x86, MIPS or
ARM) may be used.

Additional Software Available

MPEG-2 and MPEG-4 VOD Client Software

VOD client software is available that supports select MPEG-
2 and MPEG-4 video servers. For the latest list, please
check with your local sales representative.

ISMA MPEG-4 VOD Client Software

VOD client software is available that supports ISMA MPEG-4
streaming.

IP Multicasting Client Software

IP multicasting client software is available.
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Application Example: Networked DVD Player

The networked DVD player example below provides the typical functionality required for a networked DVD player. System inte-
gration requires very little external logic since the EM8620L provides most of the features including:

* Progressive DVD-Video and WMV9 playback

* Interlaced or progressive YPbPr or RGB video outputs
* NTSC / PAL composite and s-video outputs

* 5.1-channel and S/PDIF audio outputs

« 12C bus master function for controlling other chips

RISC CPU for operating system, middleware and applications

DDR DRAM
AND FLASH

I

IR —> RECI:IVER TRA:EI\:’II'II'TER —> To DiGITAL INPUT OF HDTV / DTV MONITOR
» ANALOG RGB ORYPBPR
NTSC / PAL COMPOSITE AND S-VIDEO
EF:)ONNTL(::LNEE; EM8620L SPDIF DIGITAL AUDIO OUTPUT
S:[élg —> 5.1-CHANNEL ANALOG AuUDIO OUTPUT

==

CD/DVD DRivE

@

o | :

ETHERNET 802.11
10/100T A/B/G

bl
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Application Example: Digital Media Adapter or IPTV Set-top Box

The Digital Media Adapter or IPTV Set-top Box example requires very little external logic since the EM862xL provides most of
the features including:

* IP (streaming) video or video-on-demand (VOD) playback
» 2D graphics, OSD and deinterlacing

* Interlaced or progressive YPbPr or RGB video outputs

* NTSC / PAL composite and s-video outputs

» 5.1-channel and S/PDIF audio outputs

DDR DRAM
AND FLASH

FRONT PANEL

C
ONTROLLER TRA:E'\X:T i . NoMtour
EM8620L » ANALOG RGB'OR YPBPR
IR INPUT NTSC / PAL COMPOSITE AND S-VIDEO
» 'SPDIF DIGITAL AuDIO OUTPUT
S:[(,:IZ > 5.1-CHANNEL ANALOG AUDIO OUTPUT

PCI Bus

ETHERNET 802.11
10/100T A/BI/G

P
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General Specifications

Transport Formats

Transport input interfaces
» (1) 8-bit SPI or (2) SSI
« PCI, IDE, Local Bus

» Transport demux supports 2 dedicated PIDs (audio, video), 16
general PIDs

» Transport input data rate: 40 Mbps maximum (aggregate)

Media Formats

DVD-Video, Superbit DVD, SVCD (IEC 62107-2000), VCD 1.x
and 2.0

DVD-R, DVD-RW, DVD+R, DVD+RW (conditional, no CPRM)
Audio CD (with optional HDCD), CD-R, CD-RW, CompactFlash

« WMA, JPEG, MP3 and MPEG-4" AVI files using ISO 9660 or
HighMAT™ format

Picture CD (JPEG files using ISO 9660 format)
Navigation software, HighMAT™ support

Streaming Formats

ISMA (Internet Streaming Media Alliance) MPEG-4
MPEG-2, MPEG-4, MPEG-4 over MPEG-2 Transport
WMV9 with DRM

Video Decoding Standards

MPEG-1, MPEG-2 MP@HL2

MPEG-4 Part 2 ASP@L5'- 3. Rectangular shape video,decoding
up to 1280x720p, support for B Pictures;data partitioning support
for error resiliency, up to 4 objects decoded in"CIF Resolution.

WMVI/VC-1 MP@HL* upto 1280x1720p30.or 1440x1040p24
resolution, progressive sources only

DVD-Video and Superbit DVD
» CSS decryption
» 16:9 and 4i3 playback; letterbox, 3:2 pull-down

» Multiple angles andssub-picture

Error concealment, deblocking filter

Elementary video stream bit rate

* MPEG-2 SDTV (HDTV): 20 (25) Mbps maximum

* MPEG-4 SDTV (HDTV): 10 (20) Mbps maximum

+ WMV9/VC-1 SDTV (HDTV): 10 (20) Mbps maximum

Video Processing

Brightness, color, contrast controls foreach output port

Hardware cursor (4096 pixels, 4 bits per pixel, up'to 255 pixels
horizontally and vertically)

2D graphics accelerator (up ta 75M samples,per second operation
for most operations)

+ Line, Rectangle, Ellipse and Circle: generate a single-color
line, rectangle, ellipse or circle

» Blend:alphablend one rectangular region onto another
* Move: move a rectangular region to another location

» Replace: modified version of Move

» Raster Ops:'standard 256 Boolean operations

« > Openlype font rendering acceleration

32-bit‘OSD with flicker filtering and scaling
Optional deinterlacing of interlaced sources
Arbitrary scaling of video and OSD up to 1920x1080 pixels

Alpha mixing of video, cursor and OSD

"Without GMC
21920x1080i @ 30 fps, 8-bit OSD
31280x720p @ 30 fps, 8-bit OSD

41280x720p @ 30 fps or 1440x1040p @ 24 fps, 8-bit OSD

14 -
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General Specifications (continued)

Video Interfaces
+ Video inputs
» 54 MHz YCbCr digital video input interface
« 8-bit BT.656 (4:2:2 YCbCr data)

+ Video outputs

» NTSC/PAL composite analog output with optional
Macrovision v7.1.L1 protection (54 MHz, 12-bit DAC)

* NTSC/PAL s-video analog output with optional Macrovision
v7.1.L1 protection (54 MHz, 12-bit DACs)

» Analog YPbPr/ RGB with optional Macrovision v7.1.L1 and
v1.2 protection in 480i, 576i, 480p and 576p YPbPr output
modes (12-bit DACs, interlaced or progressive, SDTV or
HDTYV resolution)

* 150 MHz YCbCr / RGB digital video output interface
» 8-bit 4:2:2 YCbCr data
* 16-bit 4:2:2 YCbCr data
* 24-bit 4:4:4 YCbCr data
+ 24-bit RGB data (888)
« BT.601, BT.656, or VIP 2.0, “video valid” output signal

* Master or slave timing

Audio Decoding Standards

+ MPEG-1 and MPEG-2 Layers |, Il and Il (MP3) 2.0

+ MPEG-2 BC multi-channel Layers |, Il and 111 5.1

* MPEG-2 and MPEG-4 AAC-LC 2.0

* Dolby Digital 5.1

+ DTS 5.1

« WMA9@L3 2.0, WMAQ Lossless 2.0, WMA9 Pro@M2 5.1

Audio Interfaces
* Audio inputs
« 12S or S/PDIF serial digital audio input

* Audio outputs

» S/PDIF (IEC 60958) serial digital audio output for 2.0 linear
PCM and compressed Dolby Digital, DTS, WMA Pro and
MPEG

« Three IS serial digital outputs support external audio DACs

PCI1/IDE / FLASH Interfaces
» 32-bit PCI v2.1 (33 or 66 MHz) bus master,/ slave / host

» IDE (ATA/ATAPI-6) or DVD loader (supports Samsung, Sanyo,
Sony and Thomson DVD loaders)

+ Peripheral bus supports IDE (ATA/ATAPI-4), CompactFlash, Local
Bus and parallel FLASH

Front Panel,.Controller Interface

¢ SupportsiINEC uPD16311, NEC uPD16312, PTC PT6311 and
PTC PT6312 Front Panel Controllers

RISC' CPU

» 166 MHz 32-bit RISC (no MMU) designed for use with
applications that require ARM (version 4T) instructions

* Interrupt controller and real-time clock

Power Management
* 1.2V core with 3.3V 1/O (5V tolerant)
» Typical power dissipation:

» Analog video outputs off: tbd

* Analog video outputs on: tbd

Package
* 469-pin BGA

Sigma Designs, Inc.

1221 California Circle « Milpitas, CA, USA 95035 - Tel: 408.262.9003 * Fax: 408.957.9740
www.sigmadesigns.com ¢ sales@sigmadesigns.com

-15-



EM8620L, EM8621L

EM862xL Product Selection Guide

Feature EM8620L° EM8621L
Macrovision v7.1.L1 protection on NTSC/PAL Composite, s )
S-video and 480i and 576i YPbPr Outputs y
Macrovision v1.2 protection for 480p and 576p s )
YPbPr outputs y
Package 469 469
9 BGA BGA

Software that enables Dolby Digital feature requires customer have license from Dolby. Software that enables DTS feature requires
customer have license from DTS. Software that enables HighMAT, WMA, WMV and / or WM DRM feature 4equires customer have
license(s) from Microsoft. Software that enables DVD-Video playback feature requires customer have license,from DVD,CCA (for
CSS). Software that enables recordable DVD playback feature requires customer have license from 4C (for CPRM foDVD). Soft-
ware that enables DTCP/IP feature requires customer have license from DTLA.

2MPEG and VC-1 video features require license(s) from MPEG LA. MPEG audio features require license(s)fromyVia Licensing, Audio
MPEG and / or MP3 Licensing. DVD features require licenses from DVD FLLC (for logo and format)and Philips.

3Customer must be a Macrovision licensee prior to purchasing Macrovision-enabled chips.

Copyright © 2004 by Sigma Designs, Inc. All rights resérved. Sigma Designs, REALmagic and the REALmagic logo are either registered trademarks or trademarks
of Sigma Designs, Inc. in the United States and/or other countfies. Manufactured under license from Dolby Laboratories, Digital Theater Systems, Macrovision and
Microsoft. Dolby and the double-D symbol are trademarksyf Dolby Laboratories. DTS is a trademark of Digital Theater Systems, Inc. Superbit is a trademark of
Columbia TriStar Home Entertainment, Inc. . All‘ether trademarks or registered trademarks are the property of their respective owners.

Sigma Designs products are sold by description only. Sigma Designs reserves the right to make changes in circuit design and / or specifications at any time without
notice. Accordingly, the reader is cautioned to Verify.that data sheets are current before placing orders. Information furnished by Sigma Designs is believed to be
accurate and reliable. However, no responsibility is‘assumed by Sigma Designs or its subsidiaries for its use; nor for any infringements of patents or other rights of
third parties which may result from itssuse. No'license is granted by implication or otherwise under any patent or patent rights of Sigma Designs or its subsidiaries.
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