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Tl Video Port Road Map

1080

720 =t

Integrated Video Port

. Digital Video In/Out

. Digital Video In/Out DM6467 (HD)

& Analog Video Out * H.264 HP, MPEG-4, VC1, MPEG2
* Multi-SD enc & dec
» 1080p 30fps dec, 720p enc or dec

DM355 DM365 OMAP35x
« MPEG4 720p enc or dec * 720p enc/dec « MPEG4 720p enc or dec
* Low Power « H.264 MP VGA decode

* Limited 1080p « H.264BP/VC1/ WMV9 D1 enc or dec

480 wp

( DM357 .

bie B DM643X (LC) DM357 DM647/8 (Multi-Ch)
: ?nétégrg?ég « Limited 720P * Low-cost * SD enc/dec * Multi-Video Interface
video ports + OSD Capable SD video * Enet + SD/HD Video
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Video standards and
concepts




Standard Display Resolutions
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NTSC, PAL, and CIF Formats




ATSC Formats
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RGB Color

8-hits Red
8-bits Green
8-hits Blue
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Color Reduction
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What is YC bCr?
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Popular Digital Video Interfaces
And How they Work




Digital Video Interface — BT.656

BT.656 Stream >
SAV-Start of Active Video
EAV-End of Active Video

8 bit data bus

Clock (27Mhz Typ) ‘
/ Synchronization Codes/

Vv

| Line of

Line of |M :
Z|Blanking| 2 hota..

Data...

NAVS
AVd

Etc...

Clock (27Mhz Typ)




Digital Video Interface — BT.1120

BT.1120 Stream >
SAV-Start of Active Video

EAV-End of Active Video

16 bit data bus >

Clock (74.25 or 148.5 MHz)
/ Synchronization Codes/

| Line of

Line of |M :
Z|Blanking| 2 hota..

Data...

NAVS
AVd

Etc...

Clock (74.25 or 148.5 MHz)

»
»




Digital Video Interface - RAW

There can also be a Vertical
Sync Edge at the start of a
field/frame

Raw Stream

8-16 bit data bus

Clock (up to ~99Mhz Typ)
Horizontal Sync
Vertical Sync

Horizontal Sync Edge

[ A4

v v v

Line of : Line of
Data... Elaldig Data... Bl




Digital Video Interface - DVI

SOURCE TMDS Link DISPLAY

RED[7:0] / \ RED[7:0]
- O / Chan 1 \ E’
BLUE[7:0] 8N i \ S S BLUE[7:0]
3 & 5
I & o D
GREEN[7: — Clign 2 aps GREEN([T:
P—]SYNC P—]SYNC
VSYNC VSYNC
CTR[3:0] CTR[3:0]
Chan C P CLOCK
CLOCK \ 7

Source: Tom’s Hardware




Digital Video Interface - HDMI

Source: www.hardwaresecrets.com




Popular Analog Video Interfaces




Analog Video Signals

Source ;. http://www.ntsc-tv.com/ntsc-index-02.htm




Analog Video
Interfaces

S-Video <

Source ;. http://www.ntsc-tv.com/ntsc-index-02.htm




Analog Video Interface —
Component (YPDbPT)
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Tl Video Ports and Video Port
Subsystems




VPSS Front End — CCDC
DM644x, DM643x, DM3xx, OMAP35Xx

* Interfaces to analog CCD imagers, CMOS imagers, and BT.656 (8 bit) or
BT.1120 (16 bit) Devices

e 10-bit to 8-bit A-law compression

« Downsampling (via programmable culling patterns)
» Fault pixel correction

* Interlaced or progressive sensors

VPSS Front End

A/D |
CCD — }
(Analog Out) S Previewer,
<— Timing Gen > H3A,
External
8/16 bit BT.656 ' Memory
CCD or

CMOS Sensors
(Digital Out)




VPSS Back End (Video Encoder)
DM644x, DM643x, DM3xx, OMAP35xX

» Analog Video Encoder:
— Supports NTSC/PAL standards including 480P/576P
— Four 10-bit D-to-A output (OMAP35x — two 10b DACs; DM355 — one 10b DAC)
» Composite PAL/NTSC
» S-Video (Split Luma/Chroma)
 Component RGB (not present on OMAP35x and DM355)
» Interlaced and Progressive Modes (OMAP35x Interlace only)

« Digital LCD Controller
— Various output formats (RGB565, RGB888, YUV422, BT.656)
— OMAP35xx output formats (RGB888)

Timing Generator

VENC
— Nien
S .
From OSD — Video
DLCD Digital
| Timing Generator | Video




Video Port - DM6467

Benefits
#) * Provides a direct digital connection to popular Video Encoders,
| 160 BT | Decoders, ADCs, and DACs
|8b BT.656]| 8b BT 656
or Features
» 16-bit Digital Interface to capture/display High-Definition Video
) 7 Content from/to Video ADCs/Decoders/DACs/Encoders
| 1ebBT1120 | e Dual 8-bit BT.656 interfaces for Multi-Channel Standard Definition

or

Video Capture/Display
« 8/10/12-bit RAW Capture Interface to CMOS Sensors
o Supports up to 1080i/21080p30 (1080p60 in evaluation)

|8b BT.656 || 8b BT 656

Documentation
* VPIF User's Guide
— http://focus.ti.com/lit/ug/spruer9/spruer9.pdf




Video Port - DM647/8 and DM642

Benefits
* Provides a direct digital connection to popular
#) Video Encoders, Decoders, ADCs, DACs
| 16bBT.1120 |
of Features

|8b BT.656]| 8b BT 656

» 16-bit Configurable as Capture or Display Port

or

| 8/16b Raw | 21[152] » Single HD Video (up to 1080i) capture or display
or (YCbCr 4:2:2 or BT.1120)
VCLK[1:0] * 8-bit Dual SD Video Capture or Single SD Video
— Display (BT.656)
) 7 VCTL[1:0] » Single Channel SD Video Capture or Display (8-bit
16b BT.1120 — Y/C 4:2:2 or Raw mode)
oL * 8 bit Transport Channel (TC) — upto 30MHz
8b BOTr'GSG » 8/16-bit RAW Capture or Display mode for
8116 Raw interfacing with CMOS sensors, ADCs and DACs
or « DM647/8 has Video 5 ports
« DM642 has 1 port

Documentation
* VPIF User's Guide

— http://ffocus.ti.com/lit/ug/sprueml/sprueml.pdf




Video Port Interface Example -
Interfacing to real world




Capture

Sensor

Camera

Video Player

. / Video
e /  Decoders
Conditioning 3 4 &
Digital
— Signal PR
Processor

Video \
Encoder \

& DACs

Video in/Out Signal Chain

Display

TV / Monitor

Projector




_Video Data

Analog SD Video Capture
(Composite/S-Video/Component)

~(BT.656)

_ Control / Stat_

12C p
GPIO/INT

Input:
NTSC/PAL e Composite (NTSC, PAL ,SECAM)
Camera « S-Video (Y/C)
‘ » Component Video - 480i and 576i
Qutput:
l ¢ YCbCr(8/10 bit or 16/20-bit)
* ITU-R BT656 (8/10 bit)
Video
BeEail Features:
* Two 10-bit ADC with 2x over sampling
TVP5147 .

Color Space Conversion (RGB to YCbCir)
VBI data processing (Teletext, CC)
12C port for host interface

3.3-V tolerant digital I/O

Similar Decoders:
TVP5146M2, TVP5150AM1
TVP5160




Analog HD/SD Video Capture
(Component — RGB/YPbPr)

Input:
HD « SDTV (480i and 576i1)

Camera « EDTV (480p and 576p)
: « HDTV (720p, 1080i, and 1080p)
‘ « Component RGB (VGA to UXGA)
l Qutput:

« R'G'B’/YCDCr 4:4:4 (30-bit) — ext. sync
DM SoC e ITU-R BT.1120 (20-bit YCbCr 4:2:2)

_Video Data Video Features:
MR T (BT.1120) Decoder « Three 8/10-bit, 165/110MSPS Video ADC

» Color Space Conversion (RGB to YCbCr)
_ Control / Stat. T2  |2C port for host interface
2Cy ' . 3.3-V digital /O

Similar Decoders:
. TVP7000
TVP7001




HD/SD Video Display (Component)

Input:
e 1x10-bit and 2x10-bit 4:2:2 YCbCr

e 3x10-bit 4:4:4 YCbCr/RGB
e 15 o0r 16-bit RGB

Qutput:
I * Analog RGB; Analog YPDbPr; Generic DAC

e SDTV(480i and 576i) and EDTV (480p and 576p)
DM SoC « HDTV (720p, 1080i, and 1080p)
* PC Graphics (up to UXGA @ 75Hz)

Video Data Video

»

(BT.1120) | Encoder

VPIF

Features:
oc B Control / Stat, * Programmable Input and output Sync (H/V)
* Programmable digital color space conversion
circuit
* |2C port for host interface
» 3.3-V digital I/O

Similar Encoders:
THS8133
THS8135




HDMI/DVI Transmission

Inpult:
e 12/24/30/36-bit RGB YCbCr 4:4:4

» 16/20/24/30/36-bit YCbCr 4:2:2
» 8/10/12-bit YCbCr 4:2:2 (ITU-R BT.601 &

BT.656)
I Output:
DM SoC « 1080p @ 60Hz or 720p/1080i @ 120Hz
HDMI/DVI » Deep Color (36-bit depth)
Y oo |
Audio Data - Features: .
MCASP |mprs > Sil9134 « HDMI 1.3, DVI 1.0, and HDCP 1.1 compliant
98 Control / Stat, * 4:2:2 10 4:4:4 up-converter
GPIO/INT PREHLLCIASIEN » 2 to 8-channel audio at 192kHz
 |2C port for host interface

« 3.3-V digital I/0

DM6467 to HDMI Interface Application Note: http://focus.ti.com/lit/an/spraav4/spraav4.pdf




Tl Video Port Summary




Video Port Summary (Input)

DM642 DM647 DM648 | DM6437 | DM6446 | DM357 DM355 DM365 | DM6467 | OMAP35x
HD BT.1120 1ch 5 ch 5ch No No No No 1ch 1ch ?
16-bit Y/C 1lch 5 ch 5ch 1lch 1ch No 1ch 1 ch No 1ch
VPIE sD BT.656 2 ch 10 ch 10 ch 1ch 1ch 1 ch 1ch 1ch 2ch 1ch
8-bit Y/C 1ch 5ch 5ch 1ch 1ch 1 ch 1ch 1ch No 1ch
Raw Cap 16-pit 1ch 5ch 5ch 1ch 1ch 1 ch 1ch 1ch 12-bit 1ch
8-bit lch 5ch 5ch lch 1ch 1ch 1ch 1ch 1ch 1ch
NTSC Attach Attach Attach Attach Attach Attach Attach Attach Attach 1Ch
Composite PAL Attach Attach Attach Attach Attach Attach Attach Attach Attach 1Ch
Analog SECAM Attach Attach Attach Attach Attach Attach Attach Attach Attach 1Ch
Component Attach Attach Attach Attach Attach Attach Attach Attach Attach 1Ch
S-Video Attach Attach Attach Attach Attach Attach Attach Attach Attach 1Ch
RF Attach Attach Attach Attach Attach Attach Attach Attach Attach 1Ch
sSD 480@ 2 ch 10 ch 10 ch 1ch 1ch 1 ch 1ch 1ch 2ch 1ch
576i 2 ch 10 ch 10 ch 1ch 1ch 1 ch 1ch 1ch 2ch 1ch
ED 480p 2 ch 10 ch 10 ch 1ch 1ch 1ch 1ch 1ch 2ch 1ch
576p 2 ch 10 ch 10 ch 1lch 1ch 1lch 1lch 1ch 2ch 1lch
Digital 720p 1ch 5 ch 5 ch 1ch 1ch No 1ch 1ch 1ch 720p30
HD 1080i 1ch 5 ch 5ch 1ch 1ch No 1ch 1 ch 1ch No
1080p30 1ch 5ch 5ch 1ch 1lch No 1lch 1ch 1ch No
HDMI Attach Attach Attach Attach Attach Attach Attach Attach Attach Attach
DVI Attach Attach Attach Attach Attach Attach Attach Attach Attach Attach
ADCs Raw I/F Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Raw I/F Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Sensors |CCD/ICMOS Bayer No No No Yes Yes Yes Yes Yes No Yes




Video Port Summary (Output)

DM642 DM647 DM648 | DM6437 | DM6446 | DM357 DM355 DM365 | DM6467 | OMAP35x
HD BT.1120 1ch 5ch 5ch No No No No 1ch 1ch No
16-hit Y/C 1ch 5ch 5ch 1ch 1ch 1ch 1ch 1ch No 1ch
VPIE sD BT.656 2 ch 10 ch 10 ch 1ch 1ch 1ch 1ch 1ch 2 ch 1ch
8-bit Y/C 1ch 5ch 5ch 1ch 1ch 1ch 1ch 1ch No 1ch
Raw Cap 16-l:?it 1ch 5 ch 5 ch 1ch 1ch 1ch 1ch 1ch 1ch 1ch
8-bit 1ch 5ch 5ch 1ch 1ch 1ch 1ch 1ch 1ch 1ch
NTSC Attach Attach Attach 1ch 1ch 1ch 1ch 1ch Attach 1Ch
Composit PAL Attach Attach Attach 1lch 1lch 1ch 1ch 1ch Attach 1Ch
Analog SECAM Attach Attach Attach No No No No No Attach No
Component Attach Attach Attach 1ch 1ch 1ch 1ch 1ch Attach No
S-Video Attach Attach Attach 1ch 1ch 1 ch Attach Attach Attach 1Ch
RF Attach Attach Attach Attach Attach Attach Attach Attach Attach Attach
sD 480i 2 ch 10 ch 10 ch 1ch 1ch 1ch 1ch 1ch 2 ch 1ch
576i 2 ch 10 ch 10 ch 1ch 1ch 1ch 1ch 1ch 2 ch 1ch
ED 480p 2ch 10 ch 10 ch 1ch 1ch 1ch 1ch 1ch 2ch 1ch
576p 2ch 10 ch 10 ch 1ch 1ch 1ch 1ch 1ch 2ch 1ch
Digital 720p 1ch 5ch 5ch 1ch 1ch No 1ch 1ch 1ch 720p30
HD 1080i 1ch 5 ch 5ch 1ch 1ch No 1ch 1ch 1ch No
1080p30 1ch 5ch 5ch 1ch 1ch No 1ch 1ch 1ch No
HDMI Attach Attach Attach Attach Attach Attach Attach Attach Attach Attach
DVI Attach Attach Attach Attach Attach Attach Attach Attach Attach Attach
DACs Raw I/F Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes




