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Bt860/861

Multiport YCrCb to NTSGPAL/SECAM
Digital Video Encoder

The Bt860/861 is a multiport digital video encoder with pixel synchronization and
per-pixel blending capabilities. The three 8-bit YCrCb data ports allow for a variety of
video and graphic overlay configurations useful in video set-top box applications.

The Bt860/861 is specifically designed for video systems requiring composite,
Y/C (S-Video), and simultaneous component YUV or RGB (SCART) video signals.
Worldwide video standards are supported, including NTSC-M (N. America, Taiwan,
Japan), PAL-B,D,G,H,| (Europe, Asia), PAL-M (Brazil), PAL-N (Uruguay, Paraguay),
PAL-Nc (Argentina), PAL-60, NTSC-443, and SECAM. The Bt860 and Bt861 are
functionally identical except that the Bt861 can output the Macrovision 7.x anticopy
algorithm.

Multisource video is a key feature of the Bt860/861. Two general purpose ports
(P and OSD) allow synchronization with sources that can share clock and frame
timing control with the Bt860/861, such as digital video and graphic overlay content
generated by an MPEG video decoder. A third port (VID) is specifically configured to
interface with video decoders such as those in the Conexant VideoStream decoder
family. Any pair of these three ports can be synchronized and blended.

Functional Block Diagram
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Distinguishing Features

Six 10-bit DACs with individual power
management

Simultaneous output of YUV, S-Video,
and CVBS, or RGB (SCART), S-Video,
and CVBS

Current drive output DACs for superior
video quality and reduced system cost
Dynamic video load sensing for reduced
power operation

Three sharpness filter options (1,2,3.5 dB
gain) and four reduction filter options

Programmable adjustment of brightness,
contrast, color saturation, and hue
Glueless interface with a video decoder
Three 8-bit YCrCb 4:2:2 inputs for overlay
or blending

ITU-R BT.656, ITU-R BT.601 digital video
input options

NTSC-M, PAL (B,D,G,H,I), PAL-M, PAL-N,
NTSC-443, PAL-Nc, PAL-60 and SECAM
video output

2x upsampling and internal filtering for
reduced cost

Master or slave video timing with
programmable HSYNC* delay
Interlaced/noninterlaced operation
Macrovision 7.x copy protection (Bt861)
Closed Captioning and Extended Data
Services encoding

RESET* SID SIC ALTADDR VREF FSADJ1 o Teletext encoding (WST system B)
* 400 kHz serial programming interface
TTXDAT Teletext Serial Internal > L»>comp1  * On-board voltage reference
TTXREQ Encoder Interface VREF « Reduced power modes
# » Programmable luma delay (two channels)
VID[7:0] @ = DACA 3.3V supply, 5 V-tolerant input
VIDCLK ] ' ys puts
VIDHACT » Copy Generation Management System
VIDVACT (CGMS) support
= DAC B
Y/:B\éf\ELLIB @ * VARIS-Il and Wide Screen Signalling
(WSS) multiple aspect ratio support
\ngmg Pixel o Mod. @ -DACC + Internal color bar generation
BLANKF M%’nd' Upsampling I\;ll':(gr  Blue field generation
IXin
FIELD ¢ N @ | . DACD +  80-pin MQFP package
ALPHA[LO] Color Related Products
P70} | Shace. @ DACE  « Bt852, Bt868/869, Bt864A/865A,
L Bt866/867
LPF
0SD[7:0] > = — | | @ o DACE + Bt835, Bt829A/B
CLKO | Applications
XTI XTAL Clock Internal « Digital cable television systems
osc [™ PLL Generation
xTo T > - comP2  Satellite TV receivers (DBS/DVB/DSS)
CLKIN » DVD players
FSADJ2 * Video CD players
+ Digital cameras
» PC add-on cards
* Video editing
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Ordering Information

Model Number Package Operating Temperature
Bt860KRF 80-Pin MQFP 0°C-70°C
Bt861KRF 80-Pin MQFP 0°C-70°C

Information provided by Conexant Systems, Inc. (Conexant) is believed to be accurate and reliable. However, no responsibility is
assumed by Conexant for its use, nor any infringement of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent rights of Conexant other than for circuitry embodied in Conexant
products. Conexant reserves the right to change circuitry at any time without notice. This document is subject to change without
notice.

Conexant products are not designed or intended for use in life support appliances, devices, or systems where malfunction of a
Conexant product can reasonably be expected to result in personal injury or death. Conexant customers using or selling Conexant
products for use in such applications do so at their own risk and agree to fully indemnify Conexant for any damages resulting from
such improper use or sale.

Conexant and “What's Next in Communications Technologies” are trademarks of Conexant Systems, Inc.

This device is protected by U.S. patent numbers 4,631,603, 4,577,216, and 4,819,098, and other intellectural property rights. The use
of Macrovision’s copy protection technology in the device must be authorized by Macrovison and is intended for home and other
limited pay-per-view uses only, unless otherwise authorized in writing by Macrovision. Reverse engineering or disassembly is
prohibited.

Product names or services listed in this publication are for identification purposes only, and may be trademarks or registered
trademarks of their respective companies. All other marks mentioned herein are the property of their respective holders.

© 1999 Conexant Systems, Inc.
Printed in U.S.A.
All Rights Reserved

Reader Response: To improve the quality of our publications, we welcome your feedback. Please send comments or
suggestions via e-mail to Conexant Reader Response@conexant.com. Sorry, we can't answer your technical
guestions at this address. Please contact your local Conexant sales office (listed on back page) or applications
engineer if you have technical questions.
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1.0 Functional Description

1.1 Pin Descriptions

Figure 1-1. Pinout Diagram
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1.0 Functional Description Bt860/861
1.1 Pin Descriptions Multiport YCrCb to NTSC/PAL /SECAM

Table 1-1. Pin Assignments (1 of 3)

Pin Name 1/0 Pin # Description

PRIMARY VIDEO PORT

P[7:0] 22-19, 16-13 Primary video input port (TTL compatible). Accepts pixel data in 8-bit YCrCb 4:2:2
format in either ITU-R BT.601 or ITU-R BT.656 control formats. A higher index
corresponds to a greater bit significance. By default, data is latched on the rising
edge of the system clock®,

CLKO 0 70 2x pixel clock output. The clock generated by the PLL is produced at this pin when
register bit CLKO_DIS = 0.

VSYNC* /0 | 24 Vertical sync input/output (TTL compatible). As an output (master mode operation),
VSYNC* follows the rising edge of the system clock. As an input (slave mode
operation), VSYNC* is, by default, registered on the rising edge of the system
clock®@. The VSYNCI register bit controls the polarity of this signal.

HSYNC* /0 | 25 Horizontal sync input/output (TTL compatible). As an output (master mode
operation), HSYNC* follows the rising edge of the system clock. As an input (slave
mode operation), HSYNC* is, by default, registered on the rising edge of the system
clock®@. The HSYNCI register bit controls the polarity of this signal.

BLANK* 23 Composite blanking control input (TTL compatible). By default, BLANK* is
registered on the rising edge of the system clock(®. The video data inputs are
ignored while BLANK™ is a logical 0. The BLANKI register bit controls the polarity of
this signal.

FIELD 0 26 Field control output (TTL compatible). FIELD transitions after the rising edge of the
system clock, two clock cycles following a falling HSYNC*. The FIELDI register bit
controls the polarity of this signal. The state of this pin at power-up determines the
default state of the PCLK_SEL register bit and the initial clock source. If not
externally loaded, this pin will be pulled low with an internal pull-down resistor.

SECONDARY VIDEO PORT

VID[7:0] 6-1, 80-79 Secondary video input port (TTL compatible). Accepts pixel data in 8-bit YCrCh

4:2:2 format. A higher index corresponds to a greater bit significance. By default,
g p g g Yy

data on the VID port is latched by the rising edge of VIDCLK® (),

VIDCLK I 9 Pixel clock for secondary video input port@,

VIDHACT I 12 Horizontal active display region. A logical 1 indicates data on VID[7:0] is in the
horizontal display region. The VIDHACTI register bit controls the polarity of this
signal. By default, data on VIDHACT is latched by the rising edge of VIDCLK® (3,

VIDVACT 11 Vertical active display region. The VIDVACTI register bit controls the polarity of this
signal. By default, data on VIDVACT is latched by the rising edge of VIDCLK® (),

VIDFIELD 72 Field indicator for video input port. A logical 1 indicates data is from an even field.
The VIDFIELDI register hit controls the polarity of this signal. By default, data on
VIDFIELD is latched by the rising edge of VIDCLK® (),

VIDVALID | 10 Video data valid qualifier. A logical 1 indicates data on VID[7:0] is valid data. The
VIDVALIDI register bit controls the polarity of this signal. By default, data on
VIDVALID is latched by the rising edge of VIDCLK® (3,

1-2 Conexant D860DSA



Bt860/861

1.0 Functional Description

Multiport YCrCb to NTSC/PAL /SECAM

Table 1-1. Pin Assignments (2 of 3)

1.1 Pin Descriptions

Pin Name 1/0 Pin # Description
GRAPHIC AND BLENDING PINS

0SD[7:0] 40-39, 36-31 Dedicated graphic overlay port (TTL compatible.) Accepts pixel data in 8-bit YCrCb
4:2:2 format. Data is latched on the rising edge of the system clock® ).

ALPHA[1:0] 30-29 Alpha blend pins. Provides for 1-, 2-, or 4-bit external blend selection between video
and graphic overlay data. Data is latched on the rising edge of the system clock® @,

TELETEXT AND SERIAL CONTROL INTERFACE

TTXDAT I 74 Teletext data input (TTL compatible).

TTXREQ 0 73 Teletext request output (TTL compatible).

ALTADDR /0 | 62 Alternate slave address input (TTL compatible). This pin is sampled immediately
following a power-up or pin reset. A logical 1 corresponds to write address of 0x88
and a read address of 0x89, while a logical O corresponds to a write address of 0x8A
and a read address of 0x8B. See Chapter 5.0, for more detail. This pin also provides
special SCART signals when register field SCART_SEL#00.

SID /0 | 75 Serial programming interface data input/output (TTL compatible). Data is written to
and read from the device via this serial bus.

SIC 76 Serial programming interface clock input (TTL compatible). The maximum clock rate is
400 kHz.

ANALOG VIDEO

DACA 0 59 DAC A output. See Table 3-9.

DACB 0 58 DAC B output. See Table 3-9.

DACC 0 57 DAC C output. See Table 3-9.

DACD 0 44 DAC D output. See Table 3-9.

DACE 0 43 DAC E output. See Table 3-9.

DACF 0 42 DAC F output. See Table 3-9.

FSADJ1 I 53 Full-scale adjust control pin. Resistors RSET1 and RSET2 connected between these

FSADJ2 48 pins and AGND control the full-scale output current of the DACs. For standard
operation, use the nominal values shown under Recommended Operating
Conditions. FSADJ1 controls DACs A/B/C and FSADJ2 controls DACs D/E/F.

VREF 0 49 Voltage reference pin. A 1.0 uF ceramic capacitor must be used to decouple this pin
to AGND. The capacitor must be as close to the device as possible to keep lead
lengths to an absolute minimum.

COMP1 0 54 Compensation pin. A 0.1 pF ceramic capacitor must be used to decouple this pin to

COMP2 47 VAA. The capacitor must be as close to the device as possible to keep lead lengths
to an absolute minimum.

VBIAS1 0 56 DAC bias voltage. Use a 0.1 pF ceramic capacitor to bypass this pin to AGND; the

VBIAS2 45 capacitor must be as close to the device as possible to keep lead lengths to an

absolute minimum.

D860DSA
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1.0 Functional Description

Bt860/861

1.1 Pin Descriptions

Table 1-1. Pin Assignments (3 of 3)

Multiport YCrCb to NTSC/PAL /SECAM

Pin Name 1/0 Pin # Description
SYSTEM PINS

CLKIN I 71 2x pixel clock input (TTL compatible).

RESET* I 63 Reset control input (TTL compatible). Setting to zero resets video timing
(horizontal, vertical, subcarrier counters to the start of VSYNC of first field), the
serial control interface, and all registers. RESET* must be a logical 1 for normal
operation. Holding this pin low for 50 clocks or more will ensure that all functions
are properly reset.

XTI I 67 Crystal input for PLL.

XTO 0 68 Crystal output for PLL.

POWER AND GROUND

VAA — 55, 46, 52 Analog power. See Section 4.1 of this document.

VDD — 7,28, 38, 64,78 | Digital power. See Section 4.1 of this document.

AGND — 41, 50, 51, 60 Analog ground. See Section 4.1 of this document.

GND — 8,17, 27, 37, Digital ground. See Section 4.1 of this document.

61, 65, 77

VPLL — | 69 Dedicated power supply for PLL.

PGND — | 66 Dedicated ground for PLL.

VDDMAX 18 This pin must be tied to the maximum digital input value. Use 3.3 V if only 3.3V
inputs are used, and 5 V if 3.3/5 V inputs are used.

NOTE(S):

@ If these inputs are not used, they should be connected to GND.

@ These input are normally sampled on the rising edge of the system clock, but can be sampled on the falling edge by setting
register bit PCLK_EDGE = 1.

©) These inputs are normally sampled on the rising edge of VIDCLK, but can be sampled on the falling edge by setting register bit

VIDCLK_EDGE = 1.

Conexant
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1.0 Functional Description

Multiport YCrCb to NTSC/PAL /SECAM 1.2 Functional Overview

1.2 Functional Overview

The Bt860/861 is a highly programmable 3.3 V multiport digital video encoder
with pixel synchronization and per-pixel blending capabilities. It is equipped with
three 8-bit YCrCb data ports that allow a variety of video and graphic overlay
configurations useful in video set top box applications.

The three 8-bit YCrCb data ports allow two video streams and one
alpha-blended overlay stream. For switching between video sources (such as a
video decoder and an MPEG source), while providing a common OSD interface
using the part's overlay and alpha capabilities.

The Bt860/861's VID port uses a PLL and FIFO to allow direct interfacing
with asynchronous video sources, such as the Bt835 video decoder.

In slave mode, the Bt860/861 can be configured to accept either
ITU-R BT.656-compliant timing (EAV and SAV codes) or ITU-R BT.601 data
timing (HSYNC* and VSYNC* signals). The Bt860/861 can also act as timing
master, producing ITU-R BT.601 timing.

The Bt860/861 supports worldwide video standards, including:

e« NTSC-M (N. America, Taiwan, Japan)
e PAL-B, D, G, H, | (Europe, Asia)

» PAL-M (Brazil)

e PAL-N (Uruguay, Paraguay)

e PAL-Nc (Argentina)

* PAL-60, NTSC-443

+ SECAM

The Bt860/861 has six 10-bit current-out video DACs, specifically designed
for video systems requiring the generation of high quality composite, Y/C
(S-Video), and simultaneous component YUV or RGB (SCART) video signals.
Two of the composite output signals can be programmed with a 0—7 clock
luminance delay. The connection status of each DAC can be dynamically
monitored through the serial programming interface.

The Bt860/861 has several low power options, including sleep mode (only the
serial programming interface and PLL are operational), individual DAC disable,
PLL disable, and 3.3 V operation. The 3.3 V digital inputs can be configured to
be 5 V-tolerant.

The luminance upsampling filter is enhanced to provide a narrow transition
region and a low stopband. Programmable luminance sharpness filters provide
0,1, 2, and 3.5 dB peaking options at higher video frequencies, and four reduction
filters are added for smoothed step response. To reduce the complexity of the
required reconstruction filter, 2x upsampling is implemented.

The Bt860/861 can produce internally generated colorbars and blue field
signals.

A 400 kHz serial programming interfacé@tcompatible) is provided for fast
system programming.

The Bt860/861 provides support for Closed Captioning (CC) and Extended
Data Services (XDS), Teletext (WST system B), Copy Generation Management
System (CGMS), VARIS-II, and Wide Screen Signaling (WSS).

The Bt860 and Bt861 are functionally identical except that the Bt861 can
output the Macrovision 7.x anticopy algorithm.

D860DSA
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Bt860/861

Multiport YCrCb to NTSC/PAL /SECAM

1.0 Functional Description

1.2 Functional Overview

Figure 1-2. Detailed Block Diagram
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2.0 Inputs and Timing

2.1 Reset

The Bt860/Bt861 has the following reset methods:

e power-up reset
¢ RESET* pin reset
« software reset register bit

Power-up reset occurs when the part is powered-up. A pin reset occurs when
the RESET* pin is held low. (It is recommended that the pin be held low for a
minimum of 50 system clock cycles.) Both power-up and pin reset cause the
initialization of all chip functions, including video timing and serial programming
registers.

Writing a 1 to register bit SRESET (1B[7]) resets all serial programing
registers to their default states, liste®rrction 5.0

2.1.1 Initialization and Power-up Configuration

At power-up all registers reset to their initial values Geetion 5.0.

The state of the FIELD pin at power-up (or pin reset) determines the default
state of the PCLK_SEL register bit and the initial clock source. If the FIELD pin
is pulled high, the initial clock source is the CLKIN pin; if the FIELD pin is
pulled low, the initial clock source is from the PLL and requires a crystal at the
XTIl and XTO pins. If not loaded, the FIELD pin is pulled low with the pin’s
internal pull-down resistor.

The power-up configuration is interlaced NTSC-M, 27 MHz black burst
video, as listed in the default values of the register bit map.

nNoTe:  To enable active video, black burst video must be turned off by setting
register bit EACTIVE (1D[1]) to 1. Other video configurations must be
programmed using the part’s serial programming interface registers.

D860DSA Conexant 2-1



2.0 Inputs and Timing

Bt860/861

2.2 Digital Video Ports

Multiport YCrCb to NTSC/PAL /SECAM

2.2 Digital Video Ports

Internally, data to the Bt860/861 is treated as either video, overlay, or alpha data.
Video data is the primary visual program content, while overlay data is used for
informational or navigational content displayed over the visual program. Alpha
data controls the pixel blending of the video and overlay content. Sufficient
flexibility exists in the Bt860/861 to allow for a variety of source and blending
configurations and interesting visual effects.

Video data is supplied by either the P (Primary Video) port, or the VID
(Secondary Video) port. Overlay data can be supplied by either the P port or the
OSD (On Screen Display) port. Alpha data can be supplied by the ALPHA port,
or embedded in the two LSBs of the overlay luminance &ajare 2-1
illustrates the pixel latching and blending mechanism.

Figure 2-1. Pixel Latching and Blending Mechanism
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Bt860/861 2.0 Inputs and Timing
Multiport YCrCb to NTSC/PAL /SECAM 2.2 Digital Video Ports

2.2.1 The P Port

The P port can accept video data from a variety of digital video sources. It is
designed specifically to interface directly with commercial MPEG video decoders
and D1 digital video sources. The P port supports both ITU-R BT.601 timing
(HSYNC* and VSYNC* signals), and ITU-R BT.656 timing (SAV and EAV
codes).

Data on the P[7:0] pins can be treated as either video or overlay data,
controlled by the VIDEO_SEL (1A[3]) and OVRLAY_SEL (1A[4]) register bits
(seeFigure 2-). Data on this port must be presented in 8-bit YCrCb 4:2:2 digital
video format. The P[7:0] pins are latched using the system clock as configured
using register bits PCLK_SEL (19[7]) and PCLK_EDGE (19[1]).

2.2.2 The VID Port

The VID port is specially configured for broadcast video sources, such as from a
television tuner or local cable system. It can accept a 27 MHz YCrCb 4:2:2 video
stream at the same pixel rate as the other ports, or it can accommodate alternate
clock rates, such as the &g€lock rate used by the Bt835 family of video
decoders. Since the time base for these sources is external to the system and
therefore asynchronous to the local pixel clock, the Bt860/861 provides a
mechanism that synchronizes these two domains. When using the VID port in
locking mode, the Bt860/861 immediately synchronizes its vertical timing to the
vertical timing presented on the VIDVACT pin, and gradually adjusts its
horizontal timing and clock rate to further synchronize with the VID port.
VIDCLK latches the incoming data into a FIFO, and data is extracted at the
appropriate pixel rate for internal processing.

The average active horizontal pixel count must be equal to the value
programmed into the HACTIVE register field. For example, the Bt835 generates
pixels at a rate of 14.32 Mpix/s when used for NTSC video capture, but the actual
valid pixel count per line is determined by the video mode required. For support
of 27 MHz streams, 720 valid pixels will be delivered per line. This configuration
is compatible with other video devices connected to the Bt860/861 and running
with a continuous pixel rate of 13.5 Mpix/s. The Bt860/861 will generate the
necessary video timing and pixel clock to act as master for the other video device.

The VID port can be configured as the video source by setting register bit
VIDEO_SEL (1A[3]) to 1. Data on this port must be presented in 8-bit YCrCh
4:2:2 digital video format.

2.2.3 The OSD Port

The OSD port is functionally very similar to the P port, except that it cannot decode
ITU-R BT.656 timing. As the overlay source, this port can be mixed with the video
stream using one of the alpha-mixing modes describ8ddtion 2.2.5While
intended as an overlay source, the OSD port can be configured to be the sole image
content by using the appropriate blend programming.

The overlay source is selected by setting register bit OVRLAY_SEL (1A[4])
to 1. Data on this port must be presented in 8-bit YCrCb 4:2:2 digital video
format. The OSD[7:0] pins are latched using the system clock as configured by
register bits PCLK_SEL (19[7]) and PCLK_EDGE (19[1]).

D860DSA Conexant 2-3
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2.2.4 Overlay Modes and Alpha Blending

The Bt860/861 can be configured to display only a single video stream, or to mix
any combination of two data ports (P, VID, and OSD). Programming register field
ALPHAMODE (1A[6:5]) to 00 and register bit BLENDMODE (1A[7]) to 1

selects the internal video bus as the sole source of data, regardless of the alpha
source. In this mode, either the VID port or the P port can be used as the video
source, which is selected by register bit VIDEO_SEL (1A[3]). Other
combinations of the ALPHAMODE and BLENDMODE programming will allow
blending of the video and overlay bus&sble 2-1lists all valid input modes.

Table 2-1. Alpha Blending Configurations

Configuration Programming
(O] 5 — >
8 £ g o 5 5 o 5 !
S ° > S (@] (@] %) | D
o 7} Q o> > = | > o -
@ > @ I a < o I 2 <
o ] © = = - | D <
D = < =] i} o (=) [aa T
§=] o = S | - = g o
> 3 < o m < o <
VID None None None 1 00 1 X No
VID P ALPHA[1:0] 1 bit 1 01 1 0 Yes
VID P ALPHA[1:0] 2 bit 1 10 1 0 Yes
VID P ALPHA[1:0] 4 bit 1 11 1 0 No
VID P P LSBs 2 hit 0 XX 1 0 Yes
VID 0sD ALPHA[1:0] 1 bit 1 01 1 1 Yes
VID 0sD ALPHA[1:0] 2 bit 1 10 1 1 Yes
VID 0sD ALPHA[1:0] 4 bit 1 11 1 1 No
VID 0SD OSD LSBs 2 hit 0 XX 1 1 Yes
P None None None 1 00 0 X No
P 0sD ALPHA[1:0] 1 bit 1 01 0 1 Yes
P 0sD ALPHA[1:0] 2 bit 1 10 0 1 Yes
P 0SD ALPHA[1:0] 4 hit 1 11 0 1 No
P 0sD 0SD LSBs 2 bit 0 XX 0 1 Yes
NOTE(S): X or XX = Don't care.

Data from the overlay source may be applied with varying levels of
transparency, from fully transparent, no overlay, to fully opaque, full overlay. A
4-bit blend multiplier provides sixteen levels of mixing. The value 1111 is a
special case allowing the overlay data to pass completely unmixed. In all other
cases the value applied to the video path isl{ferd/ 16), and the value applied
to the overlay path id(end/ 16), whereblendis the 4-bit multiplier value.

Two methods are used to generate the 4-bit multiplier. The multiplier value
can come either from a four-entry by 4-bit lookup table (LUT), or directly from
the ALPHA pins. In both cases, the blend multiplier value will be applied to both
luma and chroma for the co-sited components (Cb0:Y0:Cr0) and a separate
multiplier applied for the (Y1) component.

2-4 Conexant D860DSA



Bt860/861 2.0 Inputs and Timing
Multiport YCrCb to NTSC/PAL /SECAM 2.2 Digital Video Ports

2.2.5 Alpha Pin Blending

The ALPHA[1:0] pins are used to select the amount of blending per pixel when
BLENDMODE = 1. The pins are sampled at the system clock rate and samples
during both luma and chroma components may be captured to create 1-, 2-, or
4-bit blend factors. For 1- and 2-bit blend modes, the multiplier LUT (in registers
ALPHA_LUT_O through ALPHA_LUT _3 is programmed with user-defined
multiplier values.

In 1-bit blend mode, the ALPHA][O] pin indexes registers ALPHA_LUT_O
and ALPHA_LUT_3 to generate the multiplier value. In 2-bit blend mode, the
ALPHA[1:0] pins are used as a 2-bit index for registers ALPHA_LUT_0 through
ALPHA_LUT_3.

In 4-bit blend mode, the four bits required are captured in successive load
clocks from ALPHA[1:0]. The two LSBs of the 4-bit value are latched during the
luma portion of the overlay data load, and the two MSBs are latched during the
chroma component load. These four bits provide a direct multiplier for the
blending moduleFigure 2-2illustrates the alpha blending timing diagram.

Figure 2-2. Alpha Blending Timing Diagram

System Clock

8-bit O"eDr;?Z ospp7:0P7:0] {__ X X Yo Xﬁ( Y1 XCb2 X Y2 Xﬁ( Ys
At Aloh ALPHA[1] { A3l X Altlo X A3y X All; X Al3l, X AlLl, X Al3ls X Allls
e ALPHA[0] ( Al2]o X Alolo X Al21 X Al0; X ALl X ALO]; X Al2] X Al0ls
2-bit Alpha ALPHA[1] ( XAl XA XAl XAllls
ALPHA[0] ( XAl XAl XAl XA0l3

1-bit Alpha ALPHAL A A A A
P ALPHA[0] ( XAl XAI0] XAl XAl
2-bit Content- osD[)P[1] ( XAlllo XAl XAl XAlLls
based Alpha  5gpoyp[o] ( XAoo X XA XA XAos

NOTE(S):
1. Shaded areas indicate which video components are affected by each multiplier or index.
2. Ablank data packet means this data carries no alpha information.

861_026

2.2.6 Content-based Blending

Content-based blending uses the two LSBs of the overlay byte associated with the luma
pixel to address the multiplier lookup table (registers ALPHA_LUT_0 through
ALPHA_LUT_3). This method is selected by setting BLENDMODE =0, and is a
convenient means of using blending when no alpha pins exist from the overlay device.
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2.3 Configurations and Timing

Multiport YCrCb to NTSC/PAL /SECAM

The Bt860/861 is capable of various ITU-R BT.601, ITU-R BT.656, and
decoder-locked configurationgable 2-2lists several ITU-R BT.601 and

ITU-R BT.656 configurations, anfection 2.3.3liscusses decoder-locked
configurations. In any of these configurations, it is possible to synchronize a

primary video source with an alternate video source. These two sources can then
be alpha-mixed, or independently selected for external display. Alpha mixing is

discussed in detail iBection 2.2.5

Table 2-2. Configurable Timing States

Description Timing | ¢ AV | EN 656 | SYNC_CFG
Mode
Bt860/861 is timing master,
HSYNC*, VSYNC*, and FIELD(, 1 0 0 1
are outputs.
Bt860/861 is timing slave, timing
derived from HSYNC*, VSYNC*, 2 1 0 X
and BLANK* signals®.
Bt860/861 is timing slave, timing
derived from ITU-R BT.656 codes. 3 1 1 0
HSYNC*, and VSYNC* are
unused.
Bt860/861 is timing slave, timing
derived from ITU-R BT.656 codes. 4 1 1 1
HSYNC*, VSYNC*, and FIELD®
are outputs.
NOTE(S):
@ Decoder locking using the VID port requires the part to be in timing mode 1, except
SYNC_CFG = 1 is only required if synchronization with other sources is required.
@ Either the BLANK* pin or the HBLANK, VBLANK, HACTIVE, and VACTIVE register can be
used for blanking.
3. Configurations not listed are not recommended.
4. X =Don't care.

2-6
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Bt860/861 2.0 Inputs and Timing
Multiport YCrCb to NTSC/PAL /SECAM 2.3 Configurations and Timing

2.3.1 ITU-R BT.601 Configurations and Timing

Master and slave ITU-R BT.601 configurations are liste@iable 2-2as timing
modes 1 and 2. Timing mode 1 is the ITU-R BT.601 master mode. An example
connection diagram is illustrated fiigure 2-3 In this example, both video
sources are slaved to the Bt860/861.

Figure 2-3. Timing Mode 1 Connection Example

Video Slave Bt860/861

»{ P[7:0]
-t HSYNC*
VSYNC*
-t CLKO@
. FIELD

Optional OSD Source, Timing Slave

3

0SD[7:0]
2
»| ALPHA[1:0]
XTI XTO

e
v v

NOTE(S):
@ 1tis not required that the clock be sourced from the Bt860/861.

861_009
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2.3 Configurations and Timing

Multiport YCrCb to NTSC/PAL /SECAM

Timing mode 2 is the ITU-R BT.601 slave mode. An example connection
diagram is illustrated ifrigure 2-4 In this example, the source feeding the P port
is the timing master, and both the optional OSD source and the Bt860/861 are
timing slaves. Although additional sources are shown in these diagrams, it is not
necessary to have more than one video source.

Figure 2-4. Timing Mode 2 Connection Example

Video Master Bt860/861

»| P[7:0]

HSYNC*
»| VSYNC*
»| CLKIN(Z)
BLANK*

Optional OSD Source, Timing Slave

0SD[7:0]

»| ALPHA[1:0]

NOTE(S):

@ 1tis not required that the clock is sourced external to the Bt860/861.

861_007

When the Bt860/861 is configured for ITU-R BT.601 timing, the HSYNC?,
VSYNC?*, FIELD, and BLANK?* pins synchronize the Bt860/861 to external
video sources. In master mode, HSYNC* field, and VSYNC* are outputs and the
BLANK?* pin is not used. All timing is generated internally and blanking is
determined by the HBLANK, VBLANK, HACTIVE, and VACTIVE registers. In
slave mode, HSYNC*, VSYNC* and BLANK* are inputs and the encoder’s
timing is controlled by an external master. Blanking is set either by the internal
HBLANK, VBLANK, HACTIVE, and VACTIVE registers (register bit
BLK_IGNORE = 1) or by a blanking signal on the BLANK* pin (register bit
BLK_IGNORE = 0).

2-8
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2.0 Inputs and Timing

Multiport YCrCb to NTSC/PAL /SECAM 2.3 Configurations and Timing

If the registers are used to determine video blanking (register bit
BLK_IGNORE = 1), the first component of the first active pixel of a line should
be presented to the encoder at HBLANK + 2 rising system clock edges after the
falling edge of HSYNC* for master mode, and HBLANK + 3 rising system clock
edges after the falling edge of HSYNC?* for slave mode. The correct order of the
pixel components is GbYq, Cry, Y1, Cby, Y5, Crs.... Figure 2-5illustrates this
timing relationship.

Figure 2-5. Pixel Timing for Timing Modes 1 and 2

1
1@

|
: @ |
Video Out : 2 | I
| |
| |
! | 3 :
I F ! "
| | |
I I : I
. |
Pl | e D E T N |
ata | T
“) |
5 [ ty !
c
E Sgen iR NN Nala Wi R W R e Wa e Wa Rl
= Clock
© | !
2 . '
| ! 2 2
Hsyner L | | 5 [
[
|
BLANK* [ 2 | L
NOTE(S):

@ Blanking times (t;) are listed in Tables 3-1 through 3-4. Desired front porch blanking is set by the HBLANK register.
HBLANK =t; + 14

@ The number of active pixels per line (t,) is set by the HACTIVE register.

) The total number of system clocks per line (t3) is set by the HCLK register.

@) The first component of the first active pixel of the line should be placed HBLANK + 2 (or 3 for slave mode) rising system
clock edges after falling HSYNC*(t,) in order to coincide with the end of horizontal blanking.

©) When the BLANK* pin is used, the first component of the first pixel must arrive 3 rising system clock edges after the
falling edge of BLANK* (ts).

861_006

If the BLANK?* signal is used to determine video blanking (in slave mode
only), the first component of the first active pixel of a line should be presented to
the encoder three rising system clock edges after the falling edge of the BLANK*
signal.Figure 2-5illustrates this relationship.

D860DSA
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2.3 Configurations and Timing

Multiport YCrCb to NTSC/PAL /SECAM

The HBLANK register sets the line blanking time from the midpoint of the
falling edge of the analog horizontal sync pulse to the end of blanking. The
HACTIVE register sets the number of active pixels after the horizontal blanking
period has ended. Sé&ables 3-1through3-4 for appropriate HBLANK and
HACTIVE programming values for various NTSC, PAL, and SECAM video
standards.

Pixel and data timing (P, OSD, ALPHA, HSYNC*, VSYNC*, BLANK*) are
by default, latched into the Bt860/861 on the rising edge of the system clock, but
can be latched on the falling edge of the system clock if register bit PCLK_EDGE
(19[1]) is set high. The system clock can be seen on CLKO or CLKIN when
appropriate. Legal setup and hold times must be observed.

2.3.2 ITU-R BT.656 Timing

Data on the P port can be routed through the part’s ITU-R BT.656 timing
translator only when the system clock is 27 MHz, by setting register bit

EN_656 (1A[2]) high. This is accomplished using timing modes 3 or 4 (see
Table 2-3. Figure 2-6illustrates an example connection diagram. ITU-R BT.656
timing derives vertical and horizontal timing information from the video data
stream (SAV and EAV codes). These codes are internally converted to HSYNC*
and VSYNC* signals, which can be then be produced on the Bt860/861’s
HSYNC*, VSYNC*, and FIELD pins. ITU-R BT.656 timing (also known as D1
timing) is illustrated irFigures 2-7and2-8. The resultant video is automatically
aligned to conform to ITU-R BT.656 video and blanking placement. The contents
of the HBLANK, HACTIVE, VACTIVE, and VBLANK registers are ignored,
except when register bit BLK_IGNORE = 1.

Figure 2-6. Timing Mode 3 and 4 Connection Example

CCIR656 Timing, Video Master Bt860/861

8 P[7:0]
»| CLKIN®

OSD Source, Timing Slave

»| 0SD[7:0]
- HSYNC*
VSYNC*
- FIELD
2 »| ALPHA[1:0]
NOTE(S):
(@ Itis not required that the clock is sourced external to the Bt860/861.
861_010
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Figure 2-7. 625 Line ITU-R BT.656 Timing

Analog Line n-1 ‘ Analog Line n

Digital Line n-1_ Digital Line n
A Digital Blanking o
. ) 12T . 132 T .
Luminance Samples - . -
717 | 718 | 719| 720 | 721 730 | 731 | 732 | 733 862 | 863 | O 1 2
T T i
Cr Samples | | :
I I
359 360 365 366 431 0 1
T T
Cb Samples 1 1 |
| I I
359 360 365 366 431 0 1

I
T : luminance sampling period

861_005a

Figure 2-8. 525 Line ITU-R BT.656 Timing

Analog Line n-1 Analog Line n

Digital Line n-1_ Digital Line n
A Digital Blanking o
) » 16 T | 122 T o
Luminance Samples - e -
717 | 718 | 719 | 720 | 721 734 | 735 | 736 | 737 856 | 857 | O 1 2

. . |
Cr Samples | 1 1
I I I

359 360 367 368 428 0 1
T T I
Cb Samples 1 1 1
| | |

359 360 367 368 428 0 1

I
T : luminance sampling period

861_005b
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In this configuration, the Bt860/861 is a slave to the ITU-R BT.656 data
stream. However, the HSYNC*, VSYNC* and FIELD pins can be configured as
outputs for synchronization with a video slave on the OSD port. While in this
configuration, the HSYNC*, VSYNC*, and FIELD timing is identical to
ITU-R BT.601 master mode timing.

2.3.3 VID Port (Video Decoder Locked) Timing

The VID port can accept video signals from a video decoder, such as the Bt835,
and is buffered using a FIFO to support asynchronous video streams. The internal
logic will automatically pulls data from the FIFO when required. The data lines
for the VID port are VID[7:0], and the control lines are VIDCLK, VIDHACT,
VIDVACT, VIDFIELD, and VIDVALID. Figure 2-9illustrates an example
configuration using the Bt835 and the Bt860. The PLL and the horizontal and
vertical counters are adjusted to track the incoming data on the VID port. The
Bt860/861 can be configured to output HSYNC* and VSYNC* signals in order

to synchronize with the P, OSD, and ALPHA signals. Timing mode 1 must be
used when the VID port is selected in conjunction with a source on the P or OSD
ports. The PLL (using the XTI and XTO inputs) must be selected as the system
clock source.

2-12
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Figure 2-9. Video Decoder Connection Example

Bt835 Video Decoder Bt860/861
. 8 .
VD[15:8] »| VID[7:0]
CLKX2 »1 /IDCLK
VALID »{ \/IDVALID
ACTIVE »! VIDHACT
VACTIVE VIDVACT
FIELD »1 \/IDFIELD

MPEG-2 Decoder

»| P[7:0]
- CLKO
HSYNC*
- VSYNC*
FIELD

Graphic Processor

0SDI[7:0]

kkkT

»| ALPHA[1:0]

XTI XTO

MWW —s
=
v v

861_008

Follow these steps to lock a video decoder to this port:

1.
2.

NOTE:

Connect to the data and control pins as illustratédgare 2-9

Select the correct effective clock frequency using the PLL_FRACT and
PLL_INT registers, and choose the XTAL inputs as the system clock
source using register bit PCLK_SEL (19[7]). S==tion 2.4.1and the
PLL_FRACT and PLL_INT register descriptions.

Set these locking registers to the following values:

FIELD NAME VALUE
XL_MDSEL[1:0] 11
XL_SATEN 1
XL_SAT[3:0] 1

Set the part for Timing Mode 1 (s&able 2-3.
Initiate locking by setting the LOCK (1CJ5]) register bit high and the
LC_RST (1CJ6]) register bit low.

When unlocking the Bt861 to a source on the VID port, set the
LOCK (1C[5]) register bit low and the LC_RST (1C[6]) register bit high.

D860DSA
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2.0 Inputs and Timing Bt860/861
2.4 Clock Selection Multiport YCrCb to NTSC/PAL /SECAM

2.4 Clock Selection

The internal pixel clock (PCLK) can be derived from either the CLKIN input or
the crystal inputs. The PCLK_SEL register bit (19[7]) controls which of these
two inputs will become the pixel clock.

2.4.1 Crystal Inputs and the PLL

The crystal inputs (XTI and XTO) drive a buffered oscillator to create a clock.
This clock is routed through the PLL if register bit BY_PLL (1D[3]) is 0, and
bypasses the PLL untouched if BY_PLL id-igure 2-10illustrates the clock
block diagram. If PCLK_SEL is low, this becomes the system clock.

The PLL_FRACT and the PLL_INT registers determine the PLL clock
frequency multiplier. The default setting generates a 27.0 MHz clock, using a
14.31818 MHz crystal.

If the VID port is enabled using the LOCK (1C[5]) register bit, the PLL is
controlled by the tracking servo mechanism.

The frequency programmed through PLL_FRACT and PLL_INT is used as a
base around which the VID port locking mechanism adjusts the system clock.
The PLL_FRACT and PLL_INT registers remain unaffected by the locking
mechanism, and when locking is disabled (through the LOCK bit), the
PLL_FRACT and PLL_INT registers once again determine the exact PLL
frequency.

Figure 2-10. Timing and Clock Block Diagram

0SD[7:0] 8 OSD[7:0]
8 P[7:0]
8 CCIR656 3 VID%
P[7:0] Timing System
Translator 3 Encoder Block
Timing —
HSYNC* . Pock
VSYNC* ﬁ EN_656 A [ S
BLANK*
SLAVE PCLK_SEL System
CLKIN 1 Clock
—| 0
Xtal 1 /
XTI —>—— Inverter
XTO —«———{and Buffer PLL 0
CLKO BY PLL CLKO_DIS
VIDCLK 7 L ¥
viD[7:0] —>—2%—{ | FrFo 8

861_025
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3.0 Digital Processing and Functionality

3.1 Video

3.1.1 Video Standards

The Bt860/861 supports worldwide video standards, including NTSC-M

(N. America, Taiwan, Japan), PAL-B, D, G, H, | (Europe, Asia), PAL-M (Brazil),
PAL-N (Uruguay, Paraguay), PAL-Nc (Argentina), PAL-60, NTSC-443, and
SECAM.

Table 3-1lists the target video timing and amplitude used to generate the
appropriate register programming for various forms of NTSC, PAL, and SECAM
as listed inTables 3-23-3, and3-4 respectively. These tables provide the
programming values of only those registers required to create that particular
video standard. Ancillary data, input configuration, and ignored or common value
register values are not shown. Video parameter registers which are not relevant to
a particular standard are described as such in the register detail section of this
document.

Table 3-2lists the register values required to program the various forms of
PAL and NTSC in ITU-R BT.601 resolution, aidble 3-3lists the register
values required to program the various forms of PAL and NTSC in square pixel
resolution.Table 3-4lists register values required to program the encoder for
SECAM output, with and without synchronization bottleneck pulses.

D860DSA
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Multiport YCrCb to NTSC/PAL /SECAM

Table 3-4. Register Programming Values for SECAM

System Clock Frequency
Parameter Description Register Name Register Number LAz
27 29.5
Number of Lines 625 Line 16[5] 1 1
Width of Analog Horizontal Sync Pulse AHSYNC_WIDTH 08[7:0] TF 8B
Cross Color Filtering Off CROSSFILT ID[O] 0 0
Upper Db Limit DB_MAX 34[1:0)/33[7:0] 5A3 529
Lower Db Limit DB_MIN 36[1:0]/35[7:0] 49F 43B
Upper Dr Limit DR_MAX 30[1:0]/2F[7:0] 5A3 529
Lower Dr Limit DR_MIN 32[1:0]/31[7:0] 49F 43B
Bottleneck Pulses FIELD_ID 1B[6] o o
FM Modulation FM 16[2] 1 1
Number of Active Pixels per Line HACTIVE 07[1:0]/06[7:0] 2C0 300
Number of System Clocks from Oy to HBLANK 0C[1:0]/0B[7:0] 128 140
Active Video
Beginning of Subcarrier HBURST_BEG 09[7:0] 97 A5
Number of System Clocks Per Line HCLOCK 05[3:0]/04[7:0] 6C0 760
Cb Multiplier M_CB A2 94 9A
Cr Multiplier M_CR C5 B5 BB
Y Multiplier M_Y 22[7:0] Ad A4
Subcarrier Increment for Db MSC_DB 2D[7:0]/2C[7:0] 284BDA13 24E1A08B
2B[7:0]/2A[7:0]
Subcarrier Increment for Dr MSC_DR 29[7:0]/28[7:0] 29C71C72 263CBEEA
27[7:0]/26[7:0]
Interlace Off NI 16[1] 0 0
Phase Alternation PAL 16[3] 0 0
Programmable Subcarrier Mode PROG_SC 1A[1] 0 0
Subcarrier Amplitude SC_AMP 86 86 85
Subcarrier Phase Pattern SC_PATTERN 1A[0] 0 0
Setup SETUP 16[4] 0 0
Sync Tip to Blank Amplitude SYNC_AMP 1E[7:0] FO FO
Number of Active Lines VACTIVE OF[0]/0E[7:0] 11F 11F
Number of Blanked Lines from 0, VBLANK 0D[7:0] 17 17
Analog and Digital Vertical Sync Duration | VSYNC_DUR 16[6] 1 1
NOTE(S):
@ To enable synchronization bottleneck pulses, this bit must be 1.
@ Internal timing and the values programmed into the registers reference the analog VSYNC pulse (Oy) as line #1 (see
Figures 3-1 and 3-2).
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Bt860/861 3.0 Digital Processing and Functionality
Multiport YCrCb to NTSC/PAL /SECAM 3.1 Video

3.1.2 Analog Horizontal Sync

The duration of the horizontal sync pulse is determined by register
HSYNC_WIDTH (12[7:0]). The beginning of the horizontal sync pulse
corresponds to the reset of the internal horizontal pixel counter. The sync rise and
fall times are automatically controlled. The horizontal and vertical sync

amplitude is programmable using register SYNC_AMP (IE[7:0]).

3.1.3 Analog and Digital Vertical Sync

The duration of the analog and digital vertical sync is determined by register bit
VSYNC_DUR (16[6]). If VSYNC_DUR =0, 3.0 lines are selected; if
VSYNC_DUR =1, 2.5 lines are selectd@ébles 3-23-3, and3-4 list the
appropriate VSYNC_DUR settings for all supported standards.

Figures 3-land3-2illustrate 3.0 and 2.5 lines respectively.

Figure 3-1. NTSC Vertical Timing

o, 0dd Field
|
|
|
|
! Even Field
|
|
|

NOTE(S):

@) Internal timing considers this point the start of the field (vertical reset).

861_032
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3.1 Video

Figure 3-2. PAL Vertical Timing

Multiport YCrCb to NTSC/PAL /SECAM

oy® Odd Field

]
|
|
|
|
! Even Field
|
|
|
|

NOTE(S):

@ Internal timing considers this point the start of the field (vertical reset).

861_033

3.1.4 Analog Video Blanking

In master mode, and when register bit BLK_IGNORE = 1 in slave mode, register
fields HBLANK, VBLANK, HACTIVE, and VACTIVE control analog video
blanking. Together they define the active region, where pixels will be displayed.
VBLANK defines the number of lines from the leading edge of the analog
vertical sync (Q) to the first active line (séeigures 3-1and3-2). VACTIVE

defines the number of active lines. HBLANK defines the number of system
clocks (minus 14) from the leading edge of horizontal sync to the first active
pixel. HACTIVE defines the number of active pixels per line.

In the slave mode, when BLK_IGNORE = 0, the BLANK* pin determines
analog blanking. The video from the start of horizontal sync through the end of
the burst, as well as the vertical lines with serration and equalization pulses is
automatically blanked.

3-10
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Bt860/861 3.0 Digital Processing and Functionality
Multiport YCrCb to NTSC/PAL /SECAM 3.1 Video

3.1.5 Subcarrier and Burst Generation

The Bt860/861 uses a 32-bit subcarrier increment to synthesize the subcarrier.
The value of the subcarrier increment required to generate the desired subcarrier
frequency for NTSC and PAL formats is found by:

M_SC_DR[31:0] = int (3? x f./ f + 0.5)

where §, is the encoder system clock rate agds the desired subcarrier
frequency.

When available, use the relationship between HCLK and the subcarrier frequency
as given in ITU-R BT.470. For example:

NTSC-M: M_SC_DR[31:0] = int {[455 / (2 x HCLK)] x & + 0.5}
PAL-B: M_SC_DR[31:0] = int {[(1135 / 4 + 1/ 625) / HCLK] x38 + 0.5}

Tables 3-2and3-3 lists the programming values for common NTSC and PAL
standards.

For SECAM formats, the two subcarrier frequency increments are defined by:

SECAM Dr: M_SC_DR[31:0] = int [f./ fy,) x 232+ 0.5]
SECAM Db: M_SC_DB[31:0] = int [(f./ fy,) x 232+ 0.5]

Table 3-4lists standard programming values for SECAM.

The HBURST_BEG register determines the start of burst (or subcarrier for
SECAM). In PAL and NTSC video formats the HBURST_END register
determines the end of the burst. The BURST_AMP register controls burst
amplitude. The burst is automatically blanked during the horizontal sync to
prevent generation of invalid sync pulses. Burst blanking is automatically
controlled and depends on which video format is selected. Burst rise and fall
times are internally controlled.

The SC_AMP register controls the SECAM subcarrier amplitude. In addition,
generation of the “bottleneck signals” for subcarrier line synchronization may be
enabled using the FIELD _ID register bit. Registers PROG_SC and
SC_PATTERN allow control of active line placement and subcarrier phase
sequencing.

D860DSA Conexant 3-11



3.0 Digital Processing and Functionality Bt860/861

3.1 Video

Multiport YCrCb to NTSC/PAL /SECAM

3.1.6 Subcarrier Phasing (SC_H Phase)

For PAL and NTSC video formats, the subcarrier phase is set to 0 on the leading
edge of the analog vertical sync every four (NTSC) or eight (PAL) fields, unless
the SC_RESET bit is set to a logical 1. This is true for both interlaced and
non-interlaced outputs. In addition, the subcarrier phase can be adjusted by the
PHASE_OFF register. Each LSB change of PHASE_OFF corresponds to a
360/ 256 degree change in the phase.

Setting SC_RESET to 1 is useful when the subcarrier phase at the end of a
color field sequence is significantly different from O.

3.1.7 Noninterlaced Operation

When programmed for noninterlaced master mode, the Bt860/861 always
displays the odd field. The FIELD signal stays low to indicate that the field is
always odd. A 30 Hz offset should be subtracted from the color subcarrier
frequency while in NTSC mode so the color subcarrier phase will be inverted
from field to field. Transition from interlaced to noninterlaced in master mode
occurs during odd fields to prevent synchronization disturbance.

note: Consumer VCRs can record noninterlaced video with minor noise
artifacts, but special effects (e.g., scan >2x) may not function properly.

3-12
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Bt860/861 3.0 Digital Processing and Functionality
Multiport YCrCb to NTSC/PAL /SECAM 3.2 Effects

3.2 Effects

3.2.1 Chrominance Disable

Setting register bit DCHROMA (17[2]) to 1 turns off the chrominance subcarrier
and colorburst.

3.2.2 Internal Filtering

Once the input data is converted to internal YUV format, the Y and UV
components are filtered and upsampled to the system clock frequency.

The luminance signal is always low-pass filtered using the upsampling filter
response illustrated iRigure 3-3 Additional peaking or reduction filters can be
enabled (sekigures 3-4and3-5), using the PKFIL_SEL register field and the
FIL_SEL register bit. When register bit FIL_SEL is set to 0, register field
PKFIL_SEL selects the peaking filters illustratedrigure 3-7 When register bit
FIL_SEL is set to 1, register field PKFIL_SEL selects the reduction filters
illustrated inFigure 3-6 The peaking filters are optimized for high bandwidth
frequency response, and the reduction filters are optimized for step response
performance.

The default chrominance filter response is illustratefigure 3-8 but an
alternate wide bandwidth response can be selected using register bit
CHROMA_BW, as illustrated ifigure 3-9

SECAM pre-emphasis filter responses are illustratédgares 3-1Gand3-11

Figure 3-3. Luminance Upsampling Filter Figure 3-4. Luminance Upsampling Filter with Peaking
and Reduction Options

Amplitude in dB
Amplitude in dB

Frequency in MHz Frequency in MHz

861015 861_016
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3.0 Digital Processing and Functionality

3.2 Effects

Figure 3-6. Luminance Reduction Filters Options

Figure 3-5. Close-Up of Luminance Upsampling Filter

with Peaking and Reduction Options

ap ur apnydwy

Frequency in MHz

861_018

Lo

5F----
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gp ui apnyjdwy

Frequency in MHz

861_017

Figure 3-8. Chrominance Filter

Figure 3-7. Luminance Peaking Filter Options
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Frequency in MHz
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Figure 3-10. SECAM High Frequency Pre-emphasis

Figure 3-9. Chrominance Wide Bandwidth Filter
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Figure 3-11. SECAM Low Frequency Pre-emphasis
Filter
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3.2.3 Internal Colorbars, Blue Field, and Black Burst

The Bt860/861 can be configured to generate 100% amplitude, 75% saturation
(100/7.5/75/7.5 for NTSC/PAL-M with set-up, 100/0/75/0 for PAL/SECAM)
colorbars by setting register bit ECBAR (17[1]) bitto a 1. The Bt860/861 can also
produce a blue field by setting register bit BLUE_FLD (17[6]) to 1, and black
burst by setting register bit EACTIVE (1D[1]) to 0. Pixel inputs are ignored while
any of these waveforms are being produced.

Example colorbars for different output formats are illustratdéignres 3-12
3-13 and3-14. Specific levels are listed ifables 3-5hrough3-8.
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Figure 3-12. YUV Video Format (Internal Colorbars)
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861_012
Table 3-5. 100/0/75/0 Colorbars as Described in EIA-770.1. EIA-770.1
Async(l) Awht Ayel Acyn Agrn Amgt Ared Ablu Ablk(l)
Y (volts) —0.286 0.714 0.465 0.368 0.309 0.217 0.157 0.060 0
Pr (volts) 0 0 0.043 —-0.262 —-0.220 0.220 0.262 —0.043 0
Pb (volts) 0 0 —-0.262 0.089 -0.174 0.174 —0.089 0.262 0
NOTE(S):
(@ EIA-770.1 states that setup can be either “none or 7.5" IRE.
If setup = 0, then Ay = 714 V, but if setup = 7.5 IRE, then Ay = 0.661 V.

2. Al “A,” values are relative to black, except Ay, and Agy,c which are relative to blank.

Conexant D860DSA
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Figure 3-13. RGB Video Format (Internal Colorbars)
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Table 3-6. 100/0/75/0 Colorbars for a 625-Line System

Async(l) Awht Ayel Acyn Agrn Amgt Ared Aplu Apik
R (volts) 0 0.700 0.525 0 0 0.525 0.525 0 0
G (volts) 0 0.700 0.525 0.525 0.525 0 0 0 0
B (volts) 0 0.700 0 0.525 0 0.525 0 0.525 0

NOTE(S):

@ The Bt860/861 supports RGB that employes an external sync signal. For external sync, use the composite or S-Video
luminance waveform.

2. Complies with SMPTE 253.

3. All*A,” values are relative to black, except Ay, and Agy,c which are relative to blank.
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Figure 3-14. Composite and S-Video Format (Internal Colorbars)
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Table 3-7. Composite and Luminance Amplitude

3-18

Conexant
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Composite Async Awht AyeI Acyn Agrn Amgt Ared Aplu Apik

Amplitudes
NTSC-M (volts) —0.286 0.661 0.441 0.347 0.292 0.203 0.149 0.054 0.0536
NTSC-J (volts) —0.286 0.714 0.477 0.375 0.316 0.220 0.161 0.059 0
PAL-B (volts) —0.300 0.700 0.465 0.368 0.308 0.217 0.157 0.060 0
NOTE(S):
Ay s the DC (luminance) amplitude referenced to black, except for Ay and Agy,c, which are referenced to blank.
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Table 3-8. Composite and Chrominance Magnitude

Cand
Composite Mp Muht Myel Meyn Mg Mmgt Mred Mpiu Mpik
Magnitudes
NTSC-M (volts) 0.286 0 0.444 0.630 0.589 0.589 0.629 0.444 0
NTSC-J (volts) 0.286 0 0.480 0.681 0.636 0.636 0.681 0.480 0
PAL-B (volts) 0.300 0 0.470 0.663 0.620 0.620 0.664 0.470 0
M, numbers are the peak-to-peak amplitudes of the subcarrier waveform.

3.2.4 Setup

Setting the SETUP register bit to 1 places a 0.054 V (7.5 IRE) pedestal between
blank and black. SETUP only affects Composite, Y of S-Video, Y of YUV, and
RGB waveforms.

3.2.5 YUV and RGB Multipliers

When the output format of DACs D, E, and F is YUV or RGB, registers
M_COMP_D (23[7:0]), M_COMP_E (25[7:0]) and M_COMP_F (24[7:0]) are
amplitude multipliers. The gain range is from Ox to 2x, where a register value of
0x80 gives a gain of 1.

3.2.6 Programming Values to Comply with YPrPb and RGB

To comply with EIA 770.1 on 525-line systems for YPrPb values (listed in
Table 3-5, start with the programming values listedlaible 3-2 then use these

multipliers:
Value Value
Register (NTSC-J) (NTSC-M)
0x23 0x80 0x80
0x24 0x90 0x90
0x25 0x66 0x66

To attain the RGB values shownTable 3-6 start with the programming values
listed inTable 3-2 then use these multipliers:

Value

Register (PAL-B, D, G, H, )
0x23 0x80
0x24 0x80
0x25 0x80
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3.2.7 Programmable Video Adjustments Controls

3.2.7.1 Hue Adjust

3.2.7.2 Brightness
Adjust

Registers Y_OFF, M_Y, M_CB, M_CR, and PHASE_OFF program video
adjustment controls for hue, brightness, contrast, saturation, and sharpness.

There are two methods for adjusting the hue. Only one method should be enabled
at any time. While using one method, the registers of the other should be set to
their default values.

Method 1—adjusts the subcarrier phase within the active video region.
Register HUE_ADJUST (3B][7:0]) controls the subcarrier phase. This method
adjusts the hue in composite and S-Video signals for PAL and NTSC waveforms
according to the following equation:

HUE_ADJUST= 256x(phase offsgt/ 360°

Method 2—uses the four registers MULT_UU, MULT_VU, MULT_UV, and
MULT _VV to matrix multiply the color vectors.

These registers are used to perform a 2x2 matrix multiplication on the U/V
path (or By/Dg path for SECAM). Matrix multiplication transforms the incoming
U/V stream into an outgoing U/V stream preceeding the color modulator. The
default values leave the U/V stream unmodified. The parameters are 8-bit twos
complement numbers.

The formulas implemented by these registers are as follows:

Uout = (MULT_UU/128) x Uin + (MULT_VU/128) x Vin
Vout = (MULT_UV/128) x Uin + (MULT_VV/128) x Vin

The value 0x7F is a special case which is rounded up internally to +128, or a
factor of 1.00 after the multiplier is divided by 128.

These registers can be loaded with sine and cosine values as follows to
perform a hue rotation on the chrominance values, except a value of +127 is made
128 internally.

To rotate the hue by an an@eprogram the matrix multipliers as follows:

MULT_UU =128 x cos @)

MULT_VU =-128 x sin @)

MULT_UV =128 x sin 6)

MULT_VV = 128 x cosf)

Method 2 (matrix multiplication) cannot be used for hue rotation when the
PAL bit is enabled. However, hue rotation can be accomplished for PAL modes in
one of two ways. For component modes, method 2 hue rotation (matrix
multiplication) is effective if register bit PAL (16[3]) is set to 0. For composite
and S-Video modes, in which register bit PAL is enabled, method 1 hue rotation
(subcarrier phase adjust) is effective. Hue rotation cannot be implemented
simultaneously for component and composite PAL modes.

When in SECAM mode, this matrix multiplication occurs ig/Dg space,
and, as a result, the angle should be the negative of what one would expect if the
data was in the U/V space for PAL or NTSC.

Brightness adjust is controlled by register Y_OFF (37[7:0]). Y_OFF is a twos
compliment number, such that a value of 0x00 is 0 IRE offset, a value of OX7F is
+22.14 IRE offset, and a value of 0x80 is —22.31 IRE offset. The luminance level
offset is referenced from black and can be adjusted from —22.31 IRE (below
black) to +22.14 IRE (above black). Active video is added to the offset level.

3-20
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3.2.7.3 Contrast Adjust

3.2.7.4 Saturation
Adjust

3.2.7.5 Sharpness
Adjust

Register M_Y (22[7:0]) controls contrast adjustment. This modifies the
luminance multiplier, allowing a larger or smaller luminance range.

Registers M_CB (21[7:0]) and M_CR (20[7:0]) control saturation adjustments.
These registers are the chrominance component (Cb and Cr) multipliers. To
maintain the correct Cb/Cr relationship, these registers should be modified
synchronously.

Register field PKFIL_SEL (1B[4: