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VideoStreamll Decoders

Bt829B- Video Capture Processor and Scaler for
TV/VCR Analog Input

Bt827B— Composite Video and S-Video Decoder

The Bt829B and Bt827B VideoStream™ Decoders are a family of single-chip, pin-
and register-compatible, composite NTSC/PAL/SECAM video and S-Video decod-
ers. They are also pin and register backward compatible with the Bt829A/827A
family of products. Low operating power consumption and power-down capabil-
ity make them ideal low-cost solutions for PC video capture applications on both
desktop and portable system platforms with a 3.3 V digital 1/0 interface. They
support square pixel and CCIR601 resolutions for NTSC, PAL, and SECAM video.
They have a flexible pixel port which supports a variety of system interface config-
urations, and they are offered in a 100-pin Plastic Quad Flat Pack (PQFP).
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Distinguishing Features

Single-chip composite/S-Video NTSC/PAL/

SECAM to YCrCb digitizer

On-chip Ultralock(

Square Pixel and CCIR601 Resolution for:

— NTSC (M)

— NTSC (M) without 7.5IRE pedestal

- PAL(B,D,G,H, I, M,N,N
combination)

— SECAM

Chroma comb filter

Arbitrary horizontal and 5-tap vertical

filtered scaling

Hardware closed-caption decoder

Vertical Blanking Interval (VBI) data
pass-through

Arbitrary temporal decimation for a
reduced frame-rate video sequence

Programmable hue, brightness, saturation,
and contrast

User-programmable cropping of the video
window

2x oversampling to simplify external
analog filtering

Two-wire Inter-Integrated Circuit (IZC) bus
interface

8- or 16-bit pixel interface

YCrCb (4:2:2) output format

Software selectable four-input analog MUX
4 fully programmable GPIO bits

Auto NTSC/PAL format detect

Automatic Gain Control (AGC)

3.3VI/0

Typical power consumption 0.85 W

IEEE 1149.1 Joint Test Action Group
(JTAG) interface

100-pin PQFP

Related Products

Bt829A, Bt856/857, Bt864A/865A, Bt864/
865, Bt852

Applications

Multimedia
Image processing
Desktop video
Video phone
Teleconferencing
Interactive video
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1.0 Functional Description

1.1 Functional Overview

Rockwell's VideoStream Il products are anfily of single-chip, pin-and gister
compatible solutions for processing analog NTSC/BECAM video into digi-
tal 4:2:2YCrCb video.They provide a comprehense choice of capabilities to
enable the feature set and cost to be tailoredfereift system hardave confjyu-
rations.All solutions are housed in a 100-pin PQFP packAgdetailed block
diagram is shan in Figurel-1.
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1.0 Functional Description Bt829B/827B

1.1 Functional Overview VideoSteam Il Decoders

Figure 1-1. Bt829B/827B Detailed Block Diagram
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Bt829B/827B 1.0 Functional Description

VideoSteam Il Decoders 1.1 Functional Overview

1.1.1 Bt829B Video Capture Processor for TV/VCR Analog Input

The Bt829BVideo Capture Processor is a fully igitated single-chip decoding
and scaling solution for analog NTSBIPSECAM input signals fronTV tun-
ers,VCRs, cameras, and other sources of composiévideo. It is the second
generation front-end input solution fomlecost PC video/graphics systems that
deliver complete intgration and high-performance video synchronizatioiq
separation, andlfered scalingThe Bt829B has all the mexl signal and DSP eir
cuitry required to corert an analog compositeaveform into a scaled digital
video stream, supporting anety of video formats, resolutions, and frame rates.

1.1.2 Bt827B Composite/S-Video Decoder

The Bt827B pruides full composite and Sideo capability along with horizontal
scaling.Vertical scaling can only be implemented by line-dropping.

The Synchronous Rk Interface (SPI) is common to both pin-compatible
devices, which enables implementation of a single system laaedwaesign.
Similarly, a common4C register set allws a single piece of dier code to be
written for software control of both optionslablel-1 compares Bt829B and
Bt827B features.

Table 1-1. VideoStream Il Features Options

Feature Options Bt829B Bt827B

Composite Video Decoding

S-Video Decoding

SECAM Video

Hardware Closed Caption Decode

X | X | X | X | X

3.3 V Digital 1/0

X | X | X | X | X | X

Filtered Vertical Scaling

N Roclcamwell D829BDSA 2



1.0 Functional Description Bt829B/827B

1.1 Functional Overview VideoSteam Il Decoders

1.1.3 Bt829B Architecture and Partitioning

The Bt829B has been vidoped to preide the most cost-ffctive, high-quality
video input solution. It is used fordecost multimedia subsystems that grte

both graphics display and video capabiliti€se feature set of the Bt829B sup-
ports a video/graphics system partitioning which optimizes the total cost of a sys-
tem confgured both with and without video capture capabilitiéss enables
system endors to easily &r products with &rious leels of video support using

a single base-system design.

As graphics chip endors mee from graphics-only to video/graphics copro-
cessors, andventually to single-chip video/graphics processor implementations,
the ability to eficiently use silicon and package pins to support both graphics
acceleration, video playback acceleration, and video capture becomes critical.
This problem becomes more acute as the racartts higher performance graph-
ics requires more and more package pins to be consumed for wide 64-bit memory
interfaces and glueless localdinteraces.

The Bt829B minimizes the cost of video capture functiorgiatéon in two
ways. First, recognizing thatlCrCb to RGB color space cegrsion is a required
feature of multimedia controllers for acceleration of digital video playback, the
Bt829B aoids redundant functionality and alle the davnstream controller to
perform this task. Second, the Bt829B can minimize the number ofegrfns
required by a denstream multimedia controller in order edp package costs to a
minimum.The Bt829B can also output all timing and data signals af &&els.

Controller systems designed to eéaltdwantage of these features alleideo
capture capability to be added to the base system in a moashérf using only
a single Intgrated Circuit (IC).

The Bt827B is tageted at system cogfirations using video processors which
typically integrate the scaling function.

1.1.4 UltraLock

The Bt829B and Bt827B empla proprietary technique kwo as UltraLock to

lock to the incoming analog video signal. It willhalys generate the required
number of piels per line from an analog source in which the line length&an v

by as much as avemicroseconds. UltraLock’digital locking circuitry enables

the VideoStream decoders to quickly and accurately lock on to video signals,
regardless of their source. Since the technique is completely digital, UltraLock
can recognize unstable signals cause¥®R headswitches or srother deia-

tion and adapt the locking mechanism to accommodate the source. UltraLock
uses nonlinear techniques which ardiclit, if not impossible, to implement in
genlock system#And unlike linear techniques, it adapts the locking mechanism
automatically

A4 DS20ORDSA N RPoclcuuall



Bt829B/827B

1.0 Functional Description

VideoSteam Il Decoders

1.1 Functional Overview

1.1.5 Scaling and Cropping

1.1.6 Input Interface

The Bt829B can reduce the video image size in both horizontaleastichV direc-
tions independently using arbitrarily selected scaling rafibs.X andY dimen-
sions can be scaled win to one-sixteenth of the full resolution. Horizontal
scaling is implemented with a 6-tap interpolatidterj while up to 5-tap interpo-
lation is used for ertical scaling with a line stor&dhe Bt827B supportsertical
scaling by line-dropping.

The video image can be arbitrarily cropped by programmin§@6VE flag
to reduce the number of aaiscan lines and ae#i horizontal pigls per line.

The Bt829B and Bt827B also support a temporal decimation feature that
reduces video bandwidth by alling frames or &lds to be dropped from a video
sequence at gellar hut arbitrarily selected inteals.

Analog video signals are input to the Bt829B/827B via a-iioput multiplexer

that can select between four composite source inputs or between three composite

and a single S-deo input sourceWhen an S-ideo source is input to the

Bt829B, the luma component is fed through the input analog mekipknd the

chroma component is fed directly into the C-input pin.AGC circuit enables

the Bt829B/827B to compensate for reduced amplitude in the analog signal input.
The clock signal inteafce consists of twpairs of pins for crystal connection

and two clock output pins. One pair of crystal pins is for connection to a

28.64MHz (8*NTSC Fsc) crystal which is selected for NTSC operatidre

other is for RL operation with a 35.47 MHz (8% Fsc) crystal. Either of the

two crystal frequencies can be selected to generate CLKx1 and CLKx2 output

signals. CLKx2 operates at the full crystal freque(®*Fsc), whereas CLKx1

operates at half the crystal frequend*Fsc). Either fundamental or third har

monic crystals may be usetlternatively, CMOS oscillators may be used.

1.1.7 Output Interface

The Bt829B and Bt827B support a SynchronouglRiterface (SPI) mode.

The SPI supports ¥CrCb 4:2:2 data streanmver an 8- or 16-bit-wide path.
When the pigl output port is cordiured to operate 8-bits wide, 8 bits of chromi-
nance data are output on thatficlock gcle followed by 8 bits of luminance data
on the n&t clock g/cle for each pi&l. Two clocks are required to output onegdix
in this mode, thus a 2x clock is used to output the data.

The Bt829B/827B outputs all horizontal anertical blanking piels in addi-
tion to the actie pixels synchronous with CLKX1 (16-bit mode) or CLKX2 (8-
bit mode). It is also possible to insert control codes into thel ptream using
chrominance and luminancealues that are outside the alble chroma and
luma rangesThese control codes can be used &g fiideo gents such as
ACTIVE, HRESET and VRESET Decoding these videovents devnstream
enables the video controller to eliminate pins required for the corresponding
video control signals. Both Bt829B and Bt827B can output (orverall digital
timing, clock, and data signals at eithe¥ Br 3.3V levels for connection to 8
or 3.3V graphics/video controllers.
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VideoSteam Il Decoders

1.1.8 VBI Data Pass-Through

The Bt829B/827B pnddes VBI data passthrough capabilitfhe VBI region
ancillary data is captured by the video decoder and madafzle to the system

for subsequent sofve processing.he Bt829B/827B may operate itvV8I Line
Output mode, in which theBI data is only madevailable during select lines.
This mode of operation is intended to enable capturéBoflines containing
ancillary data as well as processing norfatCb video image data. In addition,

the Bt829B/827B supports\éBl Frame Output mode, in whiclvery line in the
video signal is treated as if itaw a ‘ertical intenal line and no image data is out-
put. This mode of operation is designed for use in still-frame capture/processing
applications.

1.1.9 Closed Caption Decoding

1.1.10 12C Interface

The Bt829B and Bt827B pvale a Closed Captioning (CC) and Extended Data
Services (EDS) decoddpata presented to the video decoder on the CC and EDS
lines is decoded and madeadable to the system through the C@ATA and
CCSTATUS raisters.

The Bt829B/827B mgisters are accessed via aotwire IPC interface. The
Bt829B/827B operates as a\sadevice. Serial clock and data lines, SCL and
SDA, transfer data from theus master at a rate of 100 Kbits/s. Chip select and
reset signals are alswadlable to select one of wpossible Bt829B/827B dies

in the same system and to set ttgisters to their deiult values.
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VideoSteam Il Decoders 1.2 Pin Descriptions

1.2 Pin Descriptions

Figurel-2 details the Bt829B and Bt827B pinolible1-2 provides pin numbers, names, input and output
functions, and descriptions.

Figure 1-2. Bt829B/827B Pinout Diagram

z Q SYuLwlp
o 3 300508§o§o§5825mo
5318395855256 8S0S83%KE35
/838588395583 85883388 )
vDbO 1 80 1 NUMXTAL
VD[15] C—] 2 79 1 VRESET
VD[14] C— 3 78 1 FIELD
VvD[13] C—— 4 77 /1 GND
VD[12] C—1 5 76 — vDD
VD[11] C—1 6 75 1 AGND
VvD[10] C— 7 74 /1 CLEVEL
vD[9] C—1 8 73 1 CREF-
vD[g] C— 9 72 T vAA
vDD ] 10 71 1 AGND
GND [ 11 70 —/— NIC
XTOI ] 12 69 1 NIC
XT00 [ 13 68 1 N/C
l2ccs 1 14 67— CIN
RST ] 15 66 1 AGND
XT1l ] 16 Bt8298/827B 65 —1 VAA
XT10 C— 17 64 1 CREF+
SbA [ 18 63— NIC
scL C— 19 62 1 YREF-
vDDO [ 20 61 [ AGND
GND C— 21 60 1 vaA
vD[7] C— 22 59 "1 SYNCDET
vDls] C—] 23 58 1 AGND
vD[5] 1 24 57 1 mux[1]
vD[4] C—] 25 56 1 AGND
vD[3] C—] 26 55 1 mux|o]
vD[2] C—] 27 54 1 AGND
vD[y ] 28 53 [ muxout
vb[o] =] 29 52 /1 vIN
vbbo C—] 30 51— NIC
\S%%%Q%B%%SQ#?#QSG@%S/
283252P8883858¢52¢84¢
OFOFEFT>0882Q2>3°0>¢5
2 % = > =
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1.0 Functional Description Bt829B/827B

1.2 Pin Descriptions VideoSteam Il Decoders

Table 1-2. Pin Descriptions Grouped By Pin Function (1 of 4)

Pin # 1/0 Pin Name Description

Input Stage Pins

45, 50, 55, | MUX[3:0] Analog composite video inputs to the on-chip input multiplexer. They are used to

57 select between four composite sources or three composite and one S-Video source.
Unused pins should be connected to GND.

53 0 MUXOUT The analog video output of the 4-to-1 multiplexer. Connected to the YIN pin.

52 | YIN The analog composite or luma input to the Y-ADC.

67 | CIN The analog chroma input to the C-ADC.

59 | SYNCDET The sync stripper input generates timing information for the AGC circuit. Can be

optionally connected through a 0.1 pF capacitor to the same source as the Y-ADC, to
maintain compatibility with Bt829 board layouts. A 1 MQ bleeder resistor can be
connected to ground, to maintain compatibility with Bt829 board layouts. For new
Bt829B designs, this pin may be connected to VAA.

41 A AGCCAP The AGC time constant control capacitor node. Must be connected to a 0.1 puF capac-
itor to ground.

43 0 REFOUT Output of the AGC which drives the YREF+ and CREF+ pins.

49 A YREF+ The top of the reference ladder of the Y-ADC. This should be connected to REFOUT.

62 A YREF- The bottom of the reference ladder of the Y-ADC. This should be connected to analog
ground (AGND).

64 A CREF+ The top of the reference ladder of the C-ADC. This should be connected to REFOUT.

73 A CREF- The bottom of the reference ladder of the C-ADC. This should be connected to analog

ground (AGND).

74 A CLEVEL An input to provide the DC level reference for the C-ADC. For compatibility with
Bt829 board layouts, the 30 kQ divider resistors may be maintained.
Note: This pin should be left to float for new Bt829B designs.

51 A N/C No connect.

46 A N/C No connect.

63, 68 A N/C No connect.

70 A N/C No connect.

69 A N/C No connect.

I°C Interface Pins

19 ' SCL The I2C Serial Clock Line.

18 /0 SDA The I2C Serial Data Line.

14 ' 12CCS The I12C Chip Select Input (TTL compatible). This pin selects one of two Bt829B
devices in the same system. This pin is internally pulled to ground with an effective
18 KQ resistance.

15 | RST Reset Control Input (TTL compatible). A logical 0 for a minimum of four consecutive

clock cycles resets the device to its default state. A logical O for less than eight XTAL
cycles will leave the device in an undetermined state.
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Bt829B/827B 1.0 Functional Description

VideoSteam Il Decoders 1.2 Pin Descriptions

Table 1-2. Pin Descriptions Grouped By Pin Function (2 of 4)

Pin # 1/0 Pin Name Description

Video Timing Unit Pins

82 0 HRESET Horizontal Reset Output (TTL compatible). This signal indicates the beginning of a
new line of video. This signal is 64 CLKx1 clock cycles wide. The falling edge of this
output indicates the beginning of a new scan line of video. This pin may be defined in
pixels as opposed to CLKx1 cycles. Refer to the HSFMT bit in the VTC register.
Note: The polarity of this pin is programmable through the VPOLE register.

79 0 VRESET Vertical Reset Output (TTL compatible). This signal indicates the beginning of a new
field of video. This signal is output coincident with the rising edge of CLKx1, and is
normally 6 lines wide. The falling edge of VRESET indicates the beginning of a new
field of video.

Note: The polarity of this pin is programmable through the VPOLE register.

83 0 ACTIVE Active Video Output (TTL compatible). This pin can be programmed to output the
composite active or horizontal active signal via the VTC register. It is a logical high
during the active/viewable periods of the video stream. The active region of the video
stream is programmable.

Note: The polarity of this pin is programmable through the VPOLE register.

94 0 QCLK Qualified Clock Output. This pin provides a rising edge only during valid, active pixel
data. This output is generated from CLKx1 (or CLKx2 in 8-bit mode), DVALID and, if
programmed, ACTIVE. The phase of QCLK is inverted from the CLKx1 (or CLKx2) to
ensure adequate setup and hold time with respect to the data outputs. QCLK is not
output during control codes when using SPI mode 2.

98 | OE Output Enable Control (TTL compatible). All video timing unit output pins and all
clock interface output pins contain valid data following the rising edge of CLKx2,
after OE has been asserted low. This function is asynchronous. The three-stated pins
include: VD[15:0], HRESET, VRESET, ACTIVE, DVALID, CBFLAG, FIELD, QCLK,
CLKx1, and CLKx2. See the OES bits in the OFORM register to disable subgroups of
output pins.

78 0 FIELD Odd/Even Field Output (TTL compatible). A high state on the FIELD pin indicates that
an odd field is being digitized.
Note: The polarity of this pin is programmable through the VPOLE register.

89 0 CBFLAG Cb Data Identifier (TTL compatible). A high state on this pin indicates that the current
chroma byte contains Ch chroma information.
Note: The polarity of this pin is programmable through the VPOLE register.

2-9 0 VD[15:8] Digitized Video Data Outputs (TTL compatible). VD[Q] is the least significant bit of
the bus in 16-bit mode. VD[8] is the least significant bit of the bus in 8-bit mode. The
information is output with respect to CLKx1 in 16-bit mode, and CLKx2 in 8-bit
mode. In mode 2, this port is configured to output control codes as well as data.
When data is output in 8-bit mode using VD[15:8], VD[7:0] can be used as general
purpose 1/0 pins. See the P_IO register.

22-29 110 VD[7:0]

84 0 DVALID Data Valid Output (TTL compatible). This pin indicates when a valid pixel is being
output onto the data bus. The Bt829B digitizes video at eight times the subcarrier
rate, and outputs scaled video. Therefore, there are more clocks than valid data.
DVALID indicates when valid pixel data is being output.

Note: The polarity of this pin is programmable through the VPOLE register.

87 0 CCVALID A logical low on this pin indicates that the CC FIFO is half full (8 characters). This pin
may be disabled. This open drain output requires a pullup resistor for proper opera-
tion. However, if closed captioning is not implemented, this pin may be left uncon-
nected.
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1.0 Functional Description Bt829B/827B

1.2 Pin Descriptions VideoSteam Il Decoders

Table 1-2. Pin Descriptions Grouped By Pin Function (3 of 4)

Pin # 1/0 Pin Name Description

91 | PWRDN A logical high on this pin puts the device into power-down mode. This is equivalent
to programming CLK_SLEEP high in the ADC register.

86 0 VACTIVE Vertical Blanking Output (TTL compatible). The falling edge of VACTIVE indicates the
beginning of the active video lines in a field. This occurs VDELAY/2 lines after the ris-
ing edge of VRESET. The rising edge of VACTIVE indicates the end of active video
lines and occurs ACTIVE_LINES/2 lines after the falling edge of VACTIVE. VACTIVE is
output following the rising edge of CLKx1.

Note: The polarity of the pin is programmable through the VPOLE register.

85 | OEPOLE A logical low on this pin allows the Bt829B/827B to power up in the same manner as
the Bt829/827. A logical high on this pin, followed by a device reset will TRISTATE
the video outputs, sync outputs, and clock outputs.

Clock Interface Pins

12 A XT0I Clock Zero pins. A 28.64 MHz (8*Fsc) fundamental (or third harmonic) crystal can be

tied directly to these pins, or a single-ended oscillator can be connected to XTOI.
CMOS level inputs must be used. This clock source is selected for NTSC input
sources. When the chip is configured to decode PAL but not NTSC (and therefore
only one clock source is needed), the 35.47 MHz source is connected to this port
(XTO0).

13 A XT0O

16 A XT1l Clock One pins. A 35.47 MHz (8*Fsc) fundamental (or third harmonic) crystal can be
tied directly to these pins, or a single-ended oscillator can be connected to XT1I.
CMOS level inputs must be used. This clock source is selected for PAL input sources.
If only NTSC or PAL is being decoded, and therefore only XTOI and XTOO are con-
nected to a crystal, XT1I should be tied either high or low, and XT10 must be left
floating.

17 A XT10

97 0 CLKx1 1x clock output (TTL compatible). The frequency of this clock is 4*Fsc (14.31818
MHz for NTSC or 17.73447 MHz for PAL).

99 0 CLKx2 2x clock output (TTL compatible). The frequency of this clock is 8*Fsc (28.63636
MHz for NTSC, or 35.46895 MHz for PAL).

80 | NUMXTAL Crystal Format Pin. This pin is set to indicate whether one or two crystals are present
so that the Bt829B can select XT1 or XTO as the default in auto format mode. A logi-
cal 0 on this pin indicates one crystal is present. A logical 1 indicates two crystals are
present. This pin is internally pulled down to ground with an effective 18 KQ resis-
tance.

JTAG Pins

34 | TCK Test Clock (TTL compatible). Used to synchronize all JTAG test structures. When
JTAG operations are not being performed, this pin must be driven to a logical low.

36 | T™S Test Mode Select (TTL compatible). JTAG input pin whose transitions drive the JTAG
state machine through its sequences. When JTAG operations are not being per-
formed, this pin must be left floating or tied high.

37 | TDI Test Data Input (TTL compatible). JTAG pin used for loading instruction into the TAP
controller or for loading test vector data for boundary-scan operation. When JTAG
operations are not being performed, this pin must be left floating or tied high.

32 0 TDO Test Data Output (TTL compatible). JTAG pin used for verifying test results of all
JTAG sampling operations. This output pin is active for certain JTAG operations and
will be three-stated at all other times.
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1.0 Functional Description

VideoSteam Il Decoders

1.2 Pin Descriptions

Table 1-2. Pin Descriptions Grouped By Pin Function (4 of 4)

Pin # 1/0 Pin Name Description

35 | TRST Test Reset (TTL compatible). JTAG pin used to initialize the JTAG controller. This pin
is tied low for normal device operation. When pulled high, the JTAG controller is
ready for device testing.

Power And Gr ound Pins

10, 38, 76, P VDD +5V Power supply for digital circuitry. All VDD pins must be connected together as close

88, 96 to the device as possible. A 0.1 pF ceramic capacitor should be connected between
each group of VDD pins and the ground plane as close to the device as possible.

1, 20, 30, 92 P VDDO + 3.3V Power supply for 3.3 V digital circuitry. All VDDO pins must be connected together as
close to the device as possible. A 0.1 yF ceramic capacitor should be connected
between each group of VDDO pins and the ground plane, as close to the device as
possible.

40, 44, 48, P VAA 45V, Power supply for analog circuitry. All VAA pins and VPOS must be connected

60, 65, 72 VPOS +5 V together as close to the device as possible. A 0.1 uF ceramic capacitor should be
connected between each group of VAA pins and the ground plane as close to the
device as possible.

11, 21, 31, G GND Ground for digital circuitry. All GND pins must be connected together as close to the

33,39, 77, device as possible.

81, 90, 93,

95, 100

42, 47,54, G AGND, VNEG Ground for analog circuitry. All AGND pins and VNEG must be connected together as

56, 58, 61, close to the device as possible.

66, 71, 75

I/0 Column Legend:

| = Digital Input

0 = Digital Output

I/0 = Digital Bidirectional
A = Analog

G = Ground

P = Power

N Roclcamwell
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VideoSteam Il Decoders

1.3 Differences Between Bt829A/827A

and Bt829B/827B

While both Bt829A/827A and Bt829B/827B video decoders are pin andaseftw
compatible, please note thefdiences, as describedTiablel-3.

A 3.3V mode has been added which a#othe Bt829B to intesice to 3.3/
graphic/video controllers without the use of %o 3.3V level translators.

Table 1-3. Pin Function Differences

Pins Bt829A/ Bt829B/ Comments
827A 827B
1, 20, 30, 92 VDD VDDO For 3.3 V 1/0, connect the pins to the 3.3V

supply. For 5V I/0, connect these pins to the 5
V supply.

SeeFigure3-4 for typical paver and ground connections when in ¥.3/0
mode.The pins listed iMable1-4 can output 3.¥ signal levels when pins 1, 20,
30, and 92 (VDDO) are connected to a\3.,8ower supply

Table 1-4. 3.3V Pin Output

Pin Number Pin Name
82 HRESET
79 VRESET
83 ACTIVE
94 QCLK
78 FIELD
89 CBFLAG
2-9 VD[15:8]
22-29 VD[7:0]
84 DVALID
87 CCVALID
86 VACTIVE
97 CLKX1
99 CLKX2
32 TDO
12 DS20ORDSA N RPoclcuuall
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The pins shan in Table1-5 can recaie 3.3V signal levels when pins 1, 20, 30,
and 92 (VDDO) are connected to a 8.power supply:

Table 1-5. 3.3 V Pin Input

Pin Number Pin Name
19 SCL
18 SDA
14 12CCS
15 RST
98 OE
91 PWRDN
85 OEPOLE
80 NUMXTAL
34 TCK
36 T™MS
37 TDI
35 TRST

When using the Bt829B/827B in the 3/3/0O mode with the third wertone
crystal oscillators, the tank circuit required idetiént to the tank circuit when in
5V I/O mode. Seé&igures2-1, 2-2, 2-3, and2-4.

N Roclcamwell D829BDSA 13
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1.4 UltralLock

1.4.1 The Challenge

The line length (the inteal between the midpoints of thallfng edges of suc-
ceeding horizontal sync pulses) of analog video sources is not constamsta-

ble source such as a studio grade video source or test signal generators, this
variation is ery small:£2 ns. Hevever, for an unstable source such agGR,

laser disk playeror TV tuner, line length wariation is as much as axfanicrosec-

onds.

Digital display systems require add number of pigls per line, despite these
variations.The Bt829B emplgs a technique kmaen as UltraLock to implement
locking to the horizontal sync and the subcarrier of the incoming analog video
signal and generating the required number célpiper line.

1.4.2 Operation Principles of UltraLock

UltraLock is based on sampling, using xefli-frequeng stable clock. Because

the video line length will ary, the number of samples generated usingealffre-

gueny sample clock will alsoary from line-to-line. If the number of generated
samples-peline is alvays greater than the number of samplesliperrequired

by the particular video format, the number of acquired samples can be reduced to
fit the required number of mis per line.

The Bt829B requires an 8*Fsc (28.64 MHz for NTSC and 35.47 MHz for
PAL) crystal or oscillator input signal sourcehe 8*Fsc clock signal, or CLKx2,
is divided davn to CLKx1 internally (14.32 MHz for NTSC and 17.73 MHz for
PAL). Both CLKx2 and CLKx1 are madevailable to the system. UltraLock
operates at CLKx1 although the inpusveform is sampled at CLKx2 thermie
pass ftered and decimated to CLKx1 sample rate.

At a 4*Fsc (CLKx1) sample rate there are 91GefsiXor NTSC and 1,135 pix-
els for AL/SECAM within a nominal line time inteal (63.5us for NTSC and
64 s for AL/SECAM). For square pigl NTSC and RL/SECAM formats there
should only be 780 and 944 pis-pervideo line, respeately. This is because
the square pil clock rates are sier than a 4*Fsc clock rate: foxamnple,
12.27MHz for NTSC and 14.75 MHz forAR.

UltraLock accommodates line lengtariations from nominal in the incoming
video by alvays acquiring more samples (at afeetive 4*Fsc rate) than are
required by the particular video format. It then outputs the correct number of pix-
els per line. UltraLock then interpolates the required number efspso that it
maintains the stability of the original image, despégation in the line length of
the incoming analog aveform.

Figurel-3illustrates three successilines of video being decoded for square
pixel NTSC outputThe fist line is shorter than the nominal NTSC line time
interval of 63.5us. On this fist line, a line time of 63.Rs sampled at 4*Fsc
(14.32 MHz) generates only 905 pig. The second line matches the nominal line
time of 63.5us and prueides the epected 910 pils. Finally the third line is too
long at 63.8us within which 913 pigls are generated. In all three cases,
UltraLock outputs only 780 péts.
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Figure 1-3. UltraLock Behavior for NTSC Square Pixel Output

Analog W
Waveform

Line 63.2 us 63.5 us 63.8 us
Length

Pixels 905 pixels 910 pixels 913 pixels
Per Line

Pixels
Sent to
the FIFO
by
Ultralock

780 pixels 780 pixels 780 pixels

UltraLock can be used txtact aty programmable number of gbs from the
original video stream as long as the sum of the nominal fe length (910 for
NTSC and 1,135 forA./SECAM) and the wrst case line lengthaviation from
nominal in the actie region is greater than or equal to the required number of
output piels per line, for eample:

PNom + PVar 2 I:’Desired

where:  Pnom = Nominal number of pigls per line at 4*Fsc sample rate
(910 for NTSC, 1,135 for PAL/SECAM)
Pyvar = Variation of pixel count from nominal at 4*Fsc (can be a

positive or negative number)
PpDesireq = Desired number of outppixels per line

noTe:  For stable inputs, UltraLock guarantees the time betweeraliiegfedges
of HRESETonly to within one pigl. UltraLock does, heever, guarantee
the number of aate pixels in a line as long as the stated relationship
holds.
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1.5 Composite Video Input Formats

The Bt829B supports geral composite video input formafEable1-6 specifes
the diferent video formats and some of the countries in which each format is
used.

Table 1-6. Video Input Formats Supported by the Bt829B

Format Lines Fields Fsc Country
NTSC-M 525 60 3.58 MHz U.S., many others
NTSC-Japan® 525 60 3.58 MHz Japan
PAL-B 625 50 4.43 MHz Many
PAL-D 625 50 4.43 MHz China
PAL-G 625 50 4.43 MHz Many
PAL-H 625 50 4.43 MHz Belgium
PAL-I 625 50 4.43 MHz Great Britain, others
PAL-M 525 60 4.43 MHz Brazil
PAL-N 625 50 4.43 MHz Paraguay, Uruguay
PAL-N combination 625 50 3.58 MHz Argentina
SECAM 625 50 4.406 MHz Eastern Europe, France,

4.250 MHz Middle East
Notes: (1). NTSC-Japan has 0 IRE setup.
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1.0 Functional Description

1.5 Composite Video Input Formats

The video decoder must be programmed appropriately for each of the
composite video input format$ablel-7 lists the rgister \alues that need to be

programmed for each input format.

Table 1-7. Register Values for Video Input Formats

. . PAL-B, D, PAL-N
Register Bit NTSC-M | NTSC-Japan PAL-M PAL-N . SECAM
G, H, I Combination

IFORM XTSEL 01 01 10 01 10 01 10
(0x01) 4:3

FORMAT 001 010 011 100 101 111 110

2:0
Cropping: |7:0inall5 |Setto Setto NTSC- | Set to desired | Setto NTSC- | Set to PAL-B, | Setto PAL-B, D, G, | Set to PAL-B,
HDELAY, registers desired crop- | M square pixel | cropping val- | M square pixel | D, G, H, | H, | CCIR values D,G,H, I
VDELAY, ping values | values ues inregis- | values square pixel square pixel
VACTIVE, in registers ters values values
CROP
HSCALE 15:.0 0x02AA 0x02AA 0x033C 0x02AC 0x033C 0x00F8 0x033C
(0x08,
0x09)
ADELAY 7:0 0x68 0x68 OX7F 0x68 Ox7F Ox7F Ox7F
(0x18)
BDELAY 7:0 0x5D 0x5D 0x72 0x5D 0x72 0x72 0xA0
(0x19)
N Roclcamwell D829BDSA 17



1.0 Functional Description

Bt829B/827B

1.6 Y/C Separation and Chroma Demodulation

VideoSteam Il Decoders

1.6 Y/C Separation and Chroma Demodulation

Y/C separation and chroma decoding is illustrateffigure1-4. Bandpass and
notch fiters are implemented to separate the composite video stregume1-5
displays the fier responsesihe optional chroma comhHtér is implemented in
the \ertical scaling block. See thédeo Scaling, Cropping, ariiemporal Deci-
mation section in this chapter

Figure 1-4. Y/C Separation and Chroma Demodulation for Composite Video

Composite — wr Y
Notch Filter
\—\ - U
Low-Pass Filter
sin
. L - \ -V
Band-Pass Filter Low-Pass Filter
cos

Figure 1-5. Y/C Separation Filter Responses

Luma Notch Filter Frequency Responses for NTSC and PAL/SECAM
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1.6 Y/C Separation and Chroma Demodulation

Figurel-6 schematically describes th#édiing and scaling operations.

In addition to theY/C separation and chroma demodulation illustrated in
Figurel-4, the Bt829B also supports chrominance cortiériing as an optional
filtering stage after chroma demodulatidine chroma demodulation generates
baseband | and Q (NTSC) or U avidPAL/SECAM) color difference signals.

For S-Mdeo operation, the digitized luma data bypasse¥ tBeseparation
block completelyand the digitized chrominance is passed directly to the chroma
demodulatar

For monochrome operation, thiéC separation block is also bypassed, and the

saturation rgisters (SA_U and SA_V) are set to zero.

Figure 1-6. Filtering and Scaling Operations

Horizontal Scaler

Luminance = A+BZ t+cz 2+pz 2 +Ez Y +FzZ

Chrominance = G +Hz ™+

-5

Vertical Scaler

Luminance = c+pz*

Chrominance = % + %Z_l (Chroma Comb)

Vertical Filter Options

Luminance = %(1 + z_l)

= %(1 +27 41779
1 -1 -2 -3
= §(1+32 +3z "+1z7)

= Ilé(l +az7 vez 2 va3 2“4)

Optional 6-Tap, 32-Phase > b —
3 MHz Interpolation On-chip Memory Luma Comb
Y —— Horizontal |——p| and Vertical Scaling f—— Y
Low-Pass Horizontal Vertical Filtering
Filter Scaling -
2-Tap, 32-Phase > h —
Interpolation On-chip Memory Chroma Comb
C - and cand —»C
Horizontal Vertical Scaling
Scaling -
Note: Z-1 refers to a pixel delay in the horizontal direction, and a line delay in the vertical direction. The coefficients are de-

termined by UltraLock and the scaling algorithm.
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1.7 Video Scaling, Cropping, and Temporal
Decimation

The Bt829B pruides three mechanisms to reduce the amount of videb gaxa
in its output stream: an-scaling, cropping, and temporal decimatialh.three
can be controlled independently

1.7.1 Horizontal and Vertical Scaling

The Bt829B pruides independent and arbitrary horizontal aediwal davn-
scaling. The maximum scaling ratio is 16:1 in both X andlimensions.The
maximum ertical scaling ratio is reduced from 16:1 when using frames, and to
8:1 when using élds. The diferent methods utilized for scaling luminance and
chrominance are described in the faling sections.

1.7.2 Luminance Scaling

The first stage in horizontal luminance scaling is an optional fteg-fihich pro-
vides the capability to reduce antialiasing adi§. It is generally desirable to
limit the bandwidth of the luminance spectrum prior to performing horizontal
scaling because the scaling of high-freqyertmmponents may create image arti-
facts in the resized image.

The optional lav-pass fiters shavn in Figure1-7 reduce the horizontal high-
frequeng spectrum in the luminance signilgure1-8 andFigurel-9illustrates
the combined results of the optionalvipass fiters, and the luma notch and 2x
oversampling fier.

Figure 1-7. Optional Horizontal Luma Low-Pass Filter Responses

T
:PAL/SECAM

Amplitude in dB [20*log10[ampi]]
Amplitude in dB [20*log10[ampl]]

4 5
Frequency in MHz Frequency in MHz
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Figure 1-8. Combined Luma Notch, 2x Oversampling and Optional Low-Pass Filter Response (NTSC)
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The Bt829B implements horizontal scaling through poly-phase interpolation.
The Bt829B uses 32 d#rent phases to accurately interpolate tlae of a piel.

This pravides an dective pixel jitter of less than 6 ns.

In simple pixel- and line-dropping algorithms, non-ig&r scaling ratios intro-
duce a step function in the video signal théaively introduces high-frequenc
spectral components. Poly-phase interpolation accurately interpolates to-the cor
rect pixel and line position prading more accurate informatiofihis results in
more aesthetically pleasing video as well as higher compression ratios in band-
width limited applications.

For vertical scaling, the Bt829B uses a line store to implement foleretift
filtering optionsThe fiter characteristics are shin in Figure1-10 The Bt829B
provides up to 5-tap Ifering to ensure renval of aliasing artécts.Figurel-11
displays the combined responses of the luma notch ange?sampling fiers.
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Figure 1-10. Frequency Responses for the Four Optional Vertical Luma Low-Pass Filters
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Figure 1-11. Combined Luma Notch and 2x Oversampling Filter Response
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1.7.3 Peaking

The Bt829B enables four @&frent peaking Mels by programming the PEAK bit
and HFILT bits in the SCLOOP gister The fiters are shen in Figuresl-12
and1-13

Figure 1-12. Peaking Filters
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Figure 1-13. Luma Peaking Filters with 2x Oversampling Filter and Luma Notch
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The number of taps in theestical fiter is set by th&TC register The user

may select tw, three, fouror five taps.The number of taps must be chosen in
conjunction with the horizontal scalactor to ensure that the needed data ¢an fi

in the internal FIFO (see tA&-ILT bits in theVTC register for limitations)As
the scaling ratio is increased, the number of tapdadble for \ertical scaling is
increased. In addition touepass fiiering, vertical interpolation is also empled
to minimize articts when scaling to non-igier scaling ratiosThe Bt827B
employs line dropping for ertical scaling.
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1.7.4 Chrominance Scaling

A 2-tap, 32-phase interpolatioritdir is used for horizontal scaling of chromi-
nance.Vertical scaling of chrominance is implemented through chrominance
comb fltering using a line store, folleed by simple decimation or line dropping.

1.7.5 Scaling Registers

Horizontal Scaling Ratio Register (HSCALE) HSCALE is programmed with the
horizontal scaling ratio/Vhen outputting unscaled video (in NTSC), the Bt829B
will produce 910 pigls per line.This corresponds to the gixrate at & kx1
(4*Fsc). This ragister is the control for scaling the video to the desired size. F
example, square pet NTSC requires 780 samples+tiee, while CCIR601
requires 858 samples-piane. HSCALE_HI and HSCALE_LO are w8-bit rey-
isters that, when concatenated, form the 16-bit HSCAQStex

The method belw uses piel ratios to determine the scaling rafitve follow-
ing formula should be used to determine the scaling ratio to be entered into the
16-bit register:

NTSC: HSCALE = [ ( 910/Pyesired — 1] * 4096
PAL/SECAM: HSCALE = [ ( 1135/Rjegired) — 1] * 4096

where:  Pgesireq = Desired number gfixels per lineof video, includ-
ing active, sync and blanking.

For example, to scaleA./SECAM input to square p&l QCIF, the total number
of horizontal piels is 236:

HSCALE =[(1135/236)—1]* 4096
= 15602
= OX3CF2

An alternatve method for determining the HSCALRIlue uses the ratio of the
scaled actie region to the unscaled ae#i region as shan belav:

NTSC: HSCALE = [ (754 / HACTIVE) — 1] * 4096
PAL/SECAM: HSCALE = [ (922 / HACTIVE) — 1] * 4096

where: HACTIVE = Desired number gfixels per lineof video, not
including sync or blanking.
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In this equation, the HBTIVE value cannot be cropped; it represents the total
active ragyion of the video lineThis equation produces roughly the same result as
using the full line length ratio stum in the fist ekample. Heovever, due to trunca-
tion, the HSCALE wlues determined using the aetipixel ratio will be slightly
different than those obtained using the total line lengtél patio. The \alues in
Table1-8 were calculated using the full line length ratio.

Table 1-8. Scaling Ratios for Popular Formats Using Frequency Values

Total VSCALE Register Values
'?ﬁ}i?&‘éti'r?” Output HSCALE
Scaling Ratio Format 9 Resolution Register .
sync and (Active Pixels) Values Use Both Single
blanking Fields Field
interval)
Full Resolution NTSC SQ Pixel 780 x 525 640 x 480 0x02AC 0x0000 N/A
11 NTSC CCIR601 858 x 525 720 x 480 0x00F8 0x0000 N/A
PAL CCIR601 864 x 625 720 x 576 0x0504 0x0000 N/A
PAL SQ Pixel 944 x 625 768 x 576 0x033C 0x0000 N/A
CIF NTSC SQ Pixel 390 x 262 320 x 240 0x1555 0x1EOQ 0x0000
2:1 NTSC CCIR601 429 x 262 360 x 240 0x11F0 0x1E00 0x0000
PAL CCIR601 432 x 312 360 x 288 0x1A09 0x1E00 0x0000
PAL SQ Pixel 472 x 312 384 x 288 0x1679 0x1EQ00 0x0000
QCIF NTSC SQ Pixel 195x 131 160 x 120 0x3AAA 0x1A00 0x1E00
41 NTSC CCIR601 214 x 131 180 x 120 0x3409 0x1A00 Ox1EQ0O0
PAL CCIR601 216 x 156 180 x 144 0x4412 0x1A00 0x1EO0
PAL SQ Pixel 236 x 156 192 x 144 0x3CF2 0x1A00 0x1E00
ICON NTSC SQ Pixel 97 x 65 80 x 60 0x861A 0x1200 0x1A00
8:1 NTSC CCIR601 107 x 65 90 x 60 0x7813 0x1200 0x1A00
PAL CCIR601 108 x 78 90 x 72 0x9825 0x1200 0x1A00
PAL SQ Pixel 118 x 78 96 x 72 0x89E5 0x1200 0x1A00
Notes: 1. PAL-M-HSCALE and VSCALE register values should be the same for NTSC.
2. PAL-N combination—-HSCALE register values should be the same as for CCIR resolution NTSC. VSCALE register
values should be the same as for CCIR resolution PAL.
3. SECAM-HSCALE and VSCALE register values should be the same as for PAL.
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Vertical Scaling Ratio Register (VSCALE)  VSCALE is programmed with the
vertical scaling ratio. It defes the number ofevtical lines output by the Bt829B.
The following formula should be used to determine thki@ to be entered into
this 13-bit rgister The loaded &lue is a tw’s-complement, gative \value.

VSCALE = (0x10000 —{[ ( scaling_ratio ) — 1] *512 }) & OX1FFF

For example, to scaleA./SECAM input to square p&d QCIF, the total number
of vertical lines for RL square piel is 156 (sedable1-8).

VSCALE = (0x10000 —{[(4/1)-1]*512}) & OX1FFF
= 0x1A00

noTe: Only the 13 least signdant bits (LSBs) of th’ SCALE value are used.

The five LSBs ofVSCALE_HI and the 8-biWSCALE_LO register form
the 13-bitVSCALE rgyister The three MSBs 0fSCALE_HI are used to
control other functionsThe user must takcare not to alter thealues of
the three most signdant bits when writing aertical scaling alue.The
following C-code fragment illustrates changing teetical scaling alue:

#define BYTE unsigned char

#define WORD unsigned int

#define VSCALE_HI 0x13

#define VSCALE_LO 0x14

BYTE ReadFromBt829B( BYTE regAddress );
void WriteToBt829B( BYTE regAddress, BYTE regValue );

void SetBt829BVScaling( WORD VSCALE )

{
BYTE oldVscaleMSByte, newVscaleMSByte;

* get existing VscaleMSByte value from */
[* Bt829B VSCALE_HI register */
oldVscaleMSByte = ReadFromBt829B( VSCALE_HI);

[* create a new VscaleMSByte, preserving top 3 bits */
newVscaleMSByte = (oldVscaleMSByte & OxEQ) | (VSCALE >> 8);

[* send the new VscaleMSByte to the VSCALE_HI reg */
WriteToBt829B( VSCALE_HI, newVscaleMSByte );

[* send the new VscaleLSByte to the VSCALE_LO reg */
WriteToBt829B( VSCALE_LO, (BYTE) VSCALE );

}

N Roclcamwell
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where: & = bitwise AND
| = bitwise OR
>> = bjt shift, MSB to LSB

If your taget machine has didient memory to statically store the scaling
values locallythe READ operation can be eliminated.

On \ertical scaling (when scaling balcCIF resolution) it may be useful to
use a single éid as opposed to using botbldis. Using a singledid will ensure
there are no inteield motion articts on the scaled outpMilhen performing
single feld scaling, the ertical scaling ratio will be twice as &g as when scal-
ing with both felds. or example, CIF scaling from oneefd does not require gn
vertical scaling, bt when scaling from bothefids, the scaling ratio is 50%ilso,
the non-interlaced bit should be reset when scaling from a sialglIfNT = 0 in
theVSCALE_HI register).Table1-8lists scaling ratios forarious video formats,
and the rgister \alues required.

1.7.6 Image Cropping

Cropping enables the user to outpuy aubsection of the video imagéhe
ACTIVE flag can be programmed to start and stop wtpasition on the video
frame as shen inFigure1l-14 The start of the aate area in theertical direction
is referenced tWRESET (begginning of a ne field). In the horizontal direction it
is referenced t6lRESET (beginning of a n& line). The dimensions of the ae#
video regjion are defied by HDELA/, HACTIVE, VDELAY, andVACTIVE. All
four registers are 10-bitalues.The two MSBs of each gister are contained in
the CROP rgister while the laver 8 bits are in the respeati HDELAY_LO,
HACTIVE_LO, VDELAY_LO, andVACTIVE_LO registers.The \ertical and
horizontal delay alues determine the position of the cropped image within a
frame while the horizontal andestical actve values set the pet dimensions of
the cropped image as illustratedrigure1-14.
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Figure 1-14. Effect of the Cropping and Active Registers
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1.7.7 Cropping Registers

Horizontal Dela y Register (HDELA Y) HDELAY is programmed with the delay
between thedilling edge oHRESETand the rising edge &CTIVE. The count
is programmed with respect to the scaled frequetack.

note: HDELAY should alvays be anven number

Horizontal Active Register (HA CTIVE) HACTIVE is programmed with the actual
number of actie pixels per line of videoThis is equialent to the number of
scaled piels that the Bt829B should output on a liner &ample, if this rgister
contained 90, and HSCALE as programmed to dm-scale by 4:1, then 90
active pixels would be outputThe 90 pixls would be a 4:1 scaled image of the
360 pixels (at CLKx1) starting at count HDEIYAHACTIVE is restricted in the
following manner:

HACTIVE + HDELAY < Total Number of Scaled Pixels.
For example, in the NTSC square pixormat, there is a total of 780 pis,
including blanking, sync and ae# regions.Therefore:
HACTIVE + HDELAY < 780.
When scaled by 2:1 for Clfhe total number of age pixels is 390.There-
fore:
HACTIVE +HDELAY < 390.
The HDELAY register is programmed with the number of scaledelgix
between HRESET and thedii active pixel. Because the front porch is aefil as
the distance between the last aetpixel and the ne horizontal sync, the video

line can be considered in three components: HDEUIACTIVE, and the front
porch.Figurel-15illustrates the video signalgens.

Figure 1-15. Regions of the Video Signal

Front
——p! [ >
' HDELAY' Porch Lo : HACTIVE
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When cropping is not implemented, the number of clocks at the 4x sample
rate (the CLKx1 rate) in each of thesgioms is as follws:

CLKx1 CLKx1 CLKx1 CLKx1
Front Porch HDELAY HACTIVE Total
NTSC 21 135 754 910
PAL/SECAM 27 186 922 1135

The \alue for HDELAY is calculated using the folidng formula:

HDELAY = [(CLKx1_HDELAY / CLKx1_HACTIVE) * HACTIVE] & Ox3FE

CLKx1_HDELAY and CLKx1_HACTIVE are constantalues, so the equa-
tion becomes:

NTSC: HDELAY = [(135 / 754) * HACTIVE] & Ox3FE
PAL/SECAM: HDELAY = [(186 / 922) * HACTIVE] & Ox3FE

In this equation, the HBTIVE value cannot be cropped.

Vertical Dela y Register (VDELA Y) VDELAY is programmed with the delay
between the rising edge YRESET and the start of as® video lines. It deter
mines hav mary lines to skip before initiating thACTIVE signal. It is pro-
grammed with the number of lines to skip at thgituging of a frame.

Vertical Active Register (V. ACTIVE) VACTIVE is programmed with the number
of lines used in theertical scaling proces3he actual number ofevtical lines
output from the Bt829B is equal to thigigter times theetrtical scaling ratio. If
VSCALE is set to 0x1A00 (4:1), then the actual number of lines output is
VACTIVE/4. If VSCALE is set to 0x0000 (1:1), thevACTIVE contains the
actual number ofertical lines output.

NOTE: It is important to note the ddrence between the implementation of the
horizontal rgisters (HSCALE, HDELX, and HACTIVE) and the ertical
registers (VSCALE VDELAY, andVACTIVE). Horizontally HDELAY
and HACTIVE are programmed with respect to the scaleélpidefned
by HSCALE. Vertically, VDELAY and VACTIVE are programmed with
respect to the number of lines before scaling (b&/&EALE is applied).
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1.7.8 Temporal Decimation

Temporal decimation pwides a solution for video synchronization during peri-
ods when full frame rate cannot be supported due to bandwidth and system
restrictions.

For example, when capturingvié video for storage, system limitations such as
hard disk transfer rates or systeuostbandwidth may limit the frame capture rate.
If these restrictions limit the frame rate to 15 frames per second, the Bs829B’
time scaling operation will enable the system to capteeyether frame instead
of allowing the hard disk timing restrictions to dictate which frame to capture.
This maintains anven distrilution of captured frames and aidigtes the “jerk”
effects caused by systems that simplysh in data when the bandwidth becomes
available.

The Bt829B pruides temporal decimation on either aldi or frame basis.
The Temporal DecimatioMDEC ragister is loaded with aalue from 1 to 60
(NTSC) or 1 to 50 (RL/SECAM). This value is the number ofefids or frames
skipped by the chip during a sequence of 60 for NTSC or 50M0fSECAM.
Skipped felds and frames are considered inegtiwhich is indicated by the
ACTIVE pin remaining lav. Consequently if QCLK is programmed to depend on
ACTIVE, QCLK would become inaacte as well.

Examples:

TDEC =0x02 Decimation is performed by frames. Two frames are
skipped per 60 frames of video, assuming NTSC
decoding.

Frames 1-29 are output normallyenACTIVE re-
mains lav for one frame. Frames 30-59 are then output
followed by another frame of inaa#i video.

TDEC = 0x9E Decimation is performed by fields. Thirty fields are
output per 60 fields of video, assuming NTSC
decoding.

This value outputs\ery other field (every odd feld)
of video starting with Field 1 in Frame 1.

TDEC =0x01 Decimation is performed by frames. One frame is
skipped per 50 frames of video, assuming
PAL/SECAM decoding.

TDEC = 0x00 Decimation is not performed. Full frame rate video is
output by the Bt829B.

When changing the programming in the temporal decimatigistez 0x00
should be loadedr8t, and then the decimatiomlue. This will ensure that the
decimation counter is reset to zero. If zero is met fbaded, the decimation may
start on aw field or frame in the sequence of 60 (or 50 fALSECAM). On
power-up, this preload is not necessary because the counter is reset internally

When decimating élds, the FLIALIGN bit in the TDEC register can be pro-
grammed to choose whether the decimation starts with an elddofi an een
field. If the FLDALIGN bit is set to logical 0, therft field that is dropped during
the decimation process will be an odeldi Cowersely setting the FLBLIGN
bit to logical 1 causes theen field to be droppedrft in the decimation process.
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1.8 Video Adjustments
The Bt829B pruides programmable hue, contrast, saturation, and brightness.

1.8.1 The Hue Adjust Register (HUE)

The HueAdjust Rayister is used to &fet the hue of the decoded signal. In NTSC,
the hue of the video signal is defd as the phase of the subcarrier with reference
to the lurst. The value programmed in thisgister is added or subtracted from the
phase of the subcarrjevhich efectively changes the hue of the vid@de hue

can be shifted by90 deyrees. Because of the nature BLFSECAM encoding,
hue adjustments cannot be made when decodih(SECAM.

1.8.2 The Contrast Adjust Register (CONTRAST)

The Contrasdjust Raister (also called the lumaig) provides the ability to
change the contrast from approximately O percent to 200 percent of the original
value.The decoded lumaalue is multiplied by the 9-bit cdefient loaded into

this register

1.8.3 The Saturation Adjust Registers (SAT_U, SAT V)

The Saturatiord\djust Reyisters are additional color adjustmergisters. It is a
multiplicative gain of the U and/ signals.The value programmed in thesegis-
ters are the coifients for the multiplicationThe saturation range is from
approximately 0 percent to 200 percent of the originhle:

1.8.4 The Brightness Register (BRIGHT)

The Brightness Rgster is simply an @$et for the decoded lumahae.The pro-
grammed w®lue is added or subtracted from the original luratues which
changes the brightness of the video outphe luma output is in the range of 0 to
255. Brightness adjustment can be magkr a range of —128 to +127.
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1.9 Bt829B VBI Data Output Interface

1.9.1 Introduction

A frame of video is composed of 525 lines for NSTC and 625A0/SECAM.
Figurel-16illustrates an NTSC video frame in which there are a number of dis-
tinct regions.The video image or picture data is contained in the ODD and EVEN
fields within lines 21-262 and lines 283-525, respelgti Each feld of video

also contains a gion for \ertical synchronization (lines 1-9 and 263-272) as
well as a rgion which can contain non-video ancillary data (lines 10-20 and
273-282)We will refer to these ggons which are between thertical synchro-
nization rgion and the video picture gimn as theVertical Blanking Interal
(VBI) portion of the video signal.

Figure 1-16. Regions of the Video Frame

. Vertical
_Lines 1-9 i i Synchronization
Lines 10-20 Vertical Blanking Interval S Region
(5]
2
Lines 21-262 Video Image Region g
: Vertical
Lines 263-272 i i Synchronization
Lines 273-282 Vertical Blanking Interval o Region
()
2
Lines 283-525 Video Image Region §
m

1.9.2 Overview

In the defult confguration of the Bt829B, theBI region of the video signal is
treated the sameay as the video imagegien of the signalThe Bt829B wiill
decode this signal as if itag video. Br example, it will digitize at 8xFsc, deci-
mate/flter to a 4xFsc sample stream, color separate teedkmma and chroma
component information, and interpolate for video synchronization and horizontal
scaling.This process is shon in Figure1-17.

Figure 1-17. Bt829B YCrCb 4:2:2 Data Path

Complosite <ADC || Decimation | | Sep\;/rgtion |, | Interpolation _’Y4C-2rpzb

Analog Filter Filter Filter

8xFsc 4xFsc
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The Bt829B can be cogfired in a mode kwen asVBI data pass through to
enable capture of theéBI region ancillary data for later processing by saiite:
In this mode th& Bl region of the video signal is processed as fodio

» The analog composite video signal is digitized at 8*Fsc (28.63636 MHz
for NTSC and 35.46895 MHz forAR/SECAM). This 8-bit \alue repre-
sents a number range from the bottom of sync tip to the peak of the com-
posite video signal.

* The 8-bit data stream bypasses the decimatien %/C separation Kers,
and the interpolationlfer (seerigure1-18).

» The Bt829B prwides the option to pack the 8*Fsc data stream into a 2-
byte-wide stream at 4*Fsc before outputting it to\W§15:0] data pins,
or it can simply be output as an 8-bit 8*Fsc data stream orVpifi5:8].

In the packd format, the fst byte of each pair on a 4*Fsc clogkcke is
mapped tovD[15:8] and the second byte ¥D[7:0] with VD[7] and
VDI[15] being the MSBsThe Bt829B uses the same 16-pin data port for
VBI data andYCrCb 4:2:2 image dataThe byte pair ordering is
programmable.

Figure 1-18. Bt829B VBI Data Path

. . Y/C -
Composite Decimation : Interpolation VBI
Analog “<ADCT Filter Separation == " Fitter Data
) Pack 6
8xFsc 4xFsc

Composite ADC Decimation Sep\grgtion | | Interpolation VBI
Analog T Filter Filter Filter Data

8

8xFsc

The VBI datastream is not pipeline-delayed to match YigxCb 4:2:2
image output data with respect to horizontal timing (i.aelidwBI data

will be output earlier thalvCrCb 4:2:2 relatie to the Bt829B HRESET
signal).

A larger number of pigls per line are generated\ViBl output mode than

in YCrCb 4:2:2 output modeThe davnstream video processor must be
capable of dealing with eawying number of pigls per line in order to cap-
tureVBI data, as well a¥CrCb 4:2:2 data from the same frame.

The following pins may be used to implement this solutigb[15:0],
VACTIVE, HACTIVE, DVALID, VRESET HRESET CLKx1, CLKx2,

and QCLK.This should allev the devnstream video processor to load the
VBI data and th&CrCb 4:2:2 data correctly

Because the 8*Fsc data stream does not pass through the interpdiation fi
ter, the sample stream is not l@dd{synchronized to the horizontal sync
timing. The only implication of this is that the sample locations on each
line are not correlatedevtically.
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1.9.3 Functional Description

There are three modes of operation for the Bt82BBdata pass-through feature:

1 VBI Data Rass through Disabled@his is the defult mode of operation for
the Bt829B during which the diee decodes composite video and gener
ates & CrCb 4:2:2 data stream.

2 VBI Line Output ModeThe deice outputs unfiered 8*Fsc data only dur
ing the \ertical intenal which is defied by theVACTIVE output signal
provided by the Bt829B. Data is output between the trailing edge of the
VRESET signal and the leading edge VACTIVE. WhenVACTIVE is
high, the Bt829B is outputting standaf@rCb 4:2:2 dataThis mode of
operation is intended to be used to enable captWw®blines containing
ancillary data in addition to processing norid@rrCb 4:2:2 video image
data.

3 VBI Frame Output Mode. In this mode the Bt829B treats\eline in the
video signal as if it were aettical intenal line and outputs only the ukfi
tered 8*Fsc data orvery line (i.e., it does not outputyaimage data)This
mode of operation is designed for use in still-frame capture/processing
applications.

1.9.4 VBI Line Output Mode

The VBI line output mode is enabled via tMBIEN bit in the VTC Reagister
(Ox1B).When enabled, théBI data is output during theBI active period.The
VBI horizontal actve period is defied as the inteal between consecué
Bt829B HRESET signals. Specitally, it starts at a point one CLKX1 intalv
after the trailing edge of thest HRESETand ends with the leading edge of the
following HRESET This intenal is coincident with the HBTIVE signal as
indicated inFigure1-19.

Figure 1-19. VBI Line Output Mode Timing

—L
—

HRESET

—L
—

HACTIVE

DVALID is always at a logical 1 duringBI. Also, QCLK is operating contin-
uously at CLKx1 or CLKx2 rate duringBl. Valid VBI data is &ailable one
CLKXx1 (or QCLK) intenal after the trailing edge 6{RESET When the Bt829B
is confgured inVBI line output mode, it is generatingvadid data outside of the
VBI horizontal actve period. In standardCrCb output mode, the horizontal
active period starts at a time point delayed from the leading edgdRBEETas
defined by the &lue programmed in the HDEYAregister
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TheVBI data sample stream which is output during\tiBeé horizontal actie
period represents an 8*Fsc sampledsion of the analog video signal starting in
the vicinity of the subcarrierdost and ending after the leading edge of the hori-
zontal synchronization pulse as illustratedrigure1-20.

Figure 1-20. VBI Sample Region

\ Extent of Analog Signal Captured in VBl Samples \

The number o¥BI data samples generated on each line naay depending
on the stability of the analog composite video signal input to the BtSRI®S.
Bt829B will generate 845 16-bitBl data words for NTSC and 1,070 16-M8BI
data vords for RL/SECAM on eachVBI line at a CLKx1 rate, assuming a nom-
inal or ideal video input signal (i.e., the analog video signal has a stable horizontal
time base)This is also equalent to 1,690 8-bl#BI data samples for NTSC and
2,140 8-bitVBI data samples forR/SECAM. These ®lues can deate from
the nominal depending on the actual line length of the analog video signal.

The VBI vertical actve period is defied as the period between the trailing
edge of the Bt829WRESET signal and the leading edgeM&CTIVE.

noTe:  The etent of theVBI vertical actve region can be controlled by setting
different \alues in the/DELAY register This provides the #xibility to
configure thevBI vertical actve region as ap group of consecute lines
starting with line 10 andxéending to the line number set by the eglént
line count alue in theVDELAY register (i.e., thevBI vertical actve
region can bextended into the video imagegien of the video signal).

TheVBI horizontal actve period starts with the trailing edge of HRESET
therefore, if a rising edge ¥RESEToccurs after the horizontal aaiperiod has
already started, théBI active period starts on the folking line. The HACTIVE
pin is held at a logical 1 during tM8BI horizontal actve period. IWALID is held
high during both th&BI horizontal actve and horizontal inast periods (i.e., it
is held high during the wholBI scan line.)These relationships are illustrated in
Figurel-21
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Figure 1-21. Location of VBI Data
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The Bt829B can prdde VBI data in all the pigl port output condjurations
(i.e., 16-bit SPI, 8-bit SPI, and ByteStream modEsg range of th¥Bl data can
be controlled with the RANGE bit in the OFORMdR&er (0x12). It is necessary
to limit the range o¥/BI data for ByteStream output mode.

There must be a video signal present on the Bt829B analog inputreeidsfi
the status of th¥PRES bit in the SATUS ragister in order for the Bt829B to
generat&/Bl data. If the status of thRéPRES bit refécts no analog input, then the
Bt829B generate¥CrCb data to create aflblue feld image.

The order in which theBI data is presented on the output pins is programma-
ble. Setting th&BIFMT bit in theVTC register to a logical 0 places the nth data
sample otv¥D[15:8] and the nth+1 sample dD[7:0]. SettingVBIFMT to a log-
ical 1, logical O reerses the abe. Similarly in ByteStream and 8-bit output
modes, settingBIFMT = 0 generates &Bl sample stream with an ordering
sequence of n+l, n, n+3, n+2, n+5, n+4, etc. SettiBYFrMT = 1 for
ByteStream/8-bit output generates an n, n+1, n+2, n+3, etc. sequence@msho
Figurel-22

Figure 1-22. VBI Sample Ordering

16-bit SPI Mode (VBIFMT = 0)

VD[15:8] >< n >< n+2 ><
VD[7:0] >< n+1 >< n+3 ><

CLKx1

8-bit SPI Mode (VBIFMT = 1)
VD[15:8] >< n >< n+l >< n+2 >< n+3 ><:

CLKx2

A video processor/controller must be able to do theviafig to capturd/Bl
data output by the Bt829B:

» Keep track of the line count in order to select a limited number of specifi
lines for processing &fBI data.

« Handle data type transitioning on thg ftom the \ertical intenal to the
active video image gon. For example, during the ertical intenal with
VBI data pass through enabled, it must greére byte pair while HE-
TIVE is high using the 4*Fsc clock or QCLK. Wever, when the data
stream transitions int6CrCb 4:2:2 data mode wiNMACTIVE going high,
the video processor must interpret théADID signal (or use QCLK for
the data load clock) from the Bt829B for @ixqualification and use only
valid pixel gycles to load image data (éeft Bt829B operation).

* Handle a lage and arying number of horizontal pis per line in th&Bl
region as compared to the agtiimage rgion.
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1.9.5 VBI Frame Output Mode

In VBI frame output mode, the Bt829B is generatigj data all the time (i.e.,
there is noVBI active intenal). In essence, the Bt829B is acting asA®T
continuously sampling the entire video signal at 8*H3w Bt829B generates
HRESETVRESETand FIELD timing signals in addition to th@l data, lut the
DVALID, HACTIVE, andVACTIVE signals are all held high duringBl frame
output operationThe behsior of the HRESETVRESET, and FIELD timing
signals is the same as normdCrCb 4:2:2 output operation.The
HRESETVRESET and FIELD timing signals can be used by the video processor
to detect the lginning of a video frame#id, at which point it can start to capture
a full frame/feld ofVBI data.

The number o¥BI data samples generated on each line naay depending
on the stability of the analog composite video signal input to the BtSDI&S.
Bt829B will generate 910 16-bitBI data words for NTSC and 1,135 16-hiBI
data vords for RL/SECAM for each line of analog video input at a CLKx1 rate,
assuming a nominal or ideal video input signal (i.e., analog video signal has a sta-
ble horizontal time base)his is also equalent to 1,820 8-bi/BI data samples
for NTSC and, 270 8-biBI data samples for//SECAM for each line of ana-
log video input.These ®lues can dgate from the nominal depending on the
actual line length of the analog video signal.

VBI frame output mode is enabled via ¥BIFRM bit in the OFORM rgis-
ter. The output byte ordering may be controlled by\WB#FMT bit as described
for VBI line output mode. If botBI line output andvBI frame output modes
are enabled at the same time, W& frame output mode tas precedenc&he
VBI data range iVBI frame output mode can be controlled using the RANGE
bit in the OFORM rgister and a video signal must be present on the Bt829B ana-
log input for this mode to operate as defi by the status of thPRES bit in the
STATUS ragister (0x00).

40
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1.10 Closed Captioning and Extended Data
Services Decoding

In a system capable of capturing Closed Captioning and Extended Data Services
adhering to the EIA-608 standard, 2 bytes of information are presented to the
video decoder on line 21 (odelid) for CC and an additional oabytes are pre-
sented on line 284 yen field) for EDS.

The data presented to the video decoder is an analog signal on the composite
video input.The signal contains information identifying it as the CC/EDS data
and is follaved by a control code and 2 bytes of digital information transmitted
by the analog signal.df the purposes of CC/EDS, only the luma component of
the video signal is relant. Therefore, the composite signal goes through the dec-
imation andY/C separation blocks of the Bt829B beforey &1C/EDS decoding
takes place. Seigurel-23for a representation of this procedure.

Figure 1-23. CC/EDS Data Processing Path

Composite
Analog

4><ADC

[ | Decimation [ | Sep\g/rgtion — Interpolation _>YC_:r_Cb
Filter : Filter 4:2:2
Filter
CC_Status »12C
CC/EDS CCIEDS Register
Luma Decoder B FIFO
CC_Data > |2C
Register

The Bt829B can be programmed to decode CC/EDS data via the correspond-
ing bits in the Extended Data Services/Closed Caption Statugst&®e
(CC_SRATUS;0X1C).The CC and EDS are independent and the video decoder
may capture one or both in avgh frame.The CC/EDS signal is displayed in
Figurel-24. In CC/EDS decode mode, once Bt829B has detected that line 21 of
the field is being displayed, the decoder looks for the Clock Run-In signal. If the
Clock Run-In signal is present and the correct start code (001) is recognized by
Bt829B, then the CC/EDS data capture commences. Each of the 2 bytes of data
transmitted to the video decoder petdicontains a 7-bASCII code and a parity
bit. The cowention for CC/EDS data is odd parity

Figure 1-24. CC/EDS Incoming Signal

HSync

Color
Burst

Character One Character Two
bo\ bl‘ bz\ bs\ b4‘ b5‘ bG‘Pl bo\ bl‘ bz\ b3‘ b4‘ bs\ b6‘P2

Start Bits
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The Bt829B pruides a 16 x 10 location FIFO for storing CC/EDS data. Once the
video decoder detects the start signal in the CC/EDS signal, it captures/the lo
byte of CC/EDS datarft and checks to see if the FIFO is full. If the FIFO is not
full, then the data is stored in the FIFO, andvailable to the user through the
CC_DATA register (0x1D).The high byte of CC/EDS data is capturedtrand
placed in the FIFO. Upon being placed in the 10-bit FIF©,additional bits are
attached to the CC/EDS data byte by Bt829BC/EDS decodethese tw bits
indicate whether the ggn byte stored in the FIFO corresponds to CC or EDS
data and whether it is the high omldoyte of CC/EDSThese tw bits are @ail-
able to the user through the CCASUS rayister bits CC_EDS and LO_HlI,
respectiely.

The parity bit is stored in the FIFO as aimoin Figure1-25. Additionally, the
Bt829B stores the results of the parity check in tARIPY_ERR bit in the
CC_SRATUS rajister

Figure 1-25. Closed Captioning/Extended Data Services FIFO

9876 0
Location 0
Location 1
MSB LSB| Location 15

1— 7-bit ASCII code available through CC_DATA Register
Parity Bit Available Through CC_DATA Register
LO_HI Available Through CC_STATUS Register
CC_EDS Available Through CC_STATUS Register

The 16-location FIFO can hold eight linesrth of CC/EDS data, at twbytes
per line. Initially when the FIFO is emptyre DA bit in the CC_SATUS ragister
(0x1C) is set lw and indicates that no data igadable in the FIFO. Subse-
quently when data has been stored in the FIFO, théiDis set to logical high.
Once the FIFO is half full, the CCAVID interrupts pin signals to the system
that the FIFO contents should be read in the near futiee CC_MALID pin is
enabled via a bit in the CC_ATUS rayister (0Ox1C).The system controller can
then poll the CC_XLID bit in the STATUS register (0x00) to ensure that iaw
the Bt829B that initiated the CCAYID interrupt. This bit can also be used in
applications where the CCAYID pin is disabled by the user
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When the fist byte of CC/EDS data is decoded and stored in the FIFO, the
data is immediately placed in the CCATA and CC_SATUS raisters and is
available to be read. Once the data is read from the @TA begister, the infor
mation in the net location of the FIFO is placed in the CCATA and
CC_STRATUS raisters.

If the controller in the system ignores the Bt829B CELND interrupts pin
for a suficiently long period of time, then the CC/EDS FIFO will become full and
the Bt829B will not be able to write additional data to the FU@. incoming
bytes of data will be lost and awesflow condition will occur; bit OR in the
CC_STRTUS raister will be set to a logical The system may clear theasflow
condition by reading the CC/EDS data and creating space in the FIFOnfor ne
information.As a result, theerflow bit is reset to a logical 0.

There will routinely be asynchronous reads and writes to the CC/EDS FIFO.
The writes will be from the CC/EDS circuitry and the reads will occur as the sys-
tem controller reads the CC/EDS data from Bt8ZBiBese reads and writes will
sometimes occur simultaneoysind the Bt829B is designed tosgipriority to
the read operations. In the case where the @TADegister data is specifally
being read to clear arvexflow condition, the simultaneous occurrence of a read
and a write will not cause theverflow bit to be reset,ven though the read has
priority. An additional read must be made to the C&TM register in order to
clear the werflow condition.As always, the write data will be lost while the FIFO
is in overflow condition.

The FIFO is reset when both CC and EDS bits are disabled in the
CC_STATUS raister; ay data in the FIFO is lost.

1.10.1 Automatic Chrominance Gain Control

The Automatic Chrominance Gain Control ¢&C) compensates for reduced
chrominance and coldaurst amplitudeThis can be caused by high-frequgnc
loss in cabling. Here, the colburst amplitude is calculated and compared to
nominal. The colordifference signals are then increased or decreased in ampli-
tude according to the colburst amplitude dference from nominalThe maxi-

mum amount of chrominanceig is 0.5-2 times the original amplitudehis
compensation cof€ient is then multiplied by thealue in the SaturatioAdjust
Ragister for a total chrominanceaig range of 0-2 times the original sigraito-

matic chrominanceain control may be disabled by setting &@GC bit in the
SCLOORP register to a logical 0.

1.10.2 Low Color Detection and Removal

If a color lurst of 25 percent (NTSC) or 35 percerAl(FSECAM) or less of the
nominal amplitude is detected for 127 conseeusican lines, the colalifference
signals U andv are set to zeroWhen the lav color detection is acte, the
reduced chrominance signal is still separated from the composite signal to gener
ate the luminance portion of the sigrilhe resulting Cr and Chalues are 128.
Output of the chrominance signal is re-enabled when a cotst bf 43 percent
(NTSC) or 60 percent /SECAM) or greater of nominal amplitude is detected
for 127 consecute scan lines.

Low color detection and remaal may be disabled by setting the CKILL bit in
the SCLOOP mgister (0x10) to a logical 0.
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1.10.3 Coring

The Bt829B video decoder can perform a coring function, in which it forces all
values belo a programmed el to be zeroThis is useful because the human
eye is more sensité to \ariations in black images. By taking nddack images
and turning them into black, the image appears clearer ty¢he e

Four coring alues can be selected by the Outputnfat Rgister (OFORM;
0x12): 0, 8, 16, or 32 ake black. If the total luminancevel is belav the
selected limit, the luminance signal is truncated to the blatlevIf the luma
range is limited (i.e., black is 16), then the coring circuitry automaticallystak
this into account and references the appropriaigevior blackThis is illustrated
in Figurel-26.

Figure 1-26. Coring Map
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2.1.1 Analog Signal Selection

The Bt829B/827B contains an on-chip 4:1 MUXrEhe Bt829B and Bt827B,
this multiplexer can be used to switch between four composite sources or three
composite sources and one Blab source. In therBt confguration, connect the
inputs of the multipleer (MUX[0], MUX[1], MUX][2], and MUX]3]) to the four
composite sources. In the second aunation, connect three inputs to the com-
posite sources and the other input to the luma component of tlie&-6bnnec-
tor. In both confyjurations the output of the multipler (MUXOUT) should be
connected to the input to the luéD (YIN) and the input to the sync detection
circuitry (SYNCDET) through a optional OlIF capacitor (to maintain compati-
bility with the Bt829/827)When implementing S{deo, the input to the chroma
A/D (CIN) should be connected to the chroma signal of théd8evconnector

Use of the multipleer is not a requirement for operation. If digitization of
only one video source is required, the source may be connected dir&@dtly to

2.1.2 Multiplexer Considerations

The multiplexer is not a break-before-maklesignTherefore, during the multi-
plexer switching time it is possible for the input video signals to be momentarily
connected together through the eqient of 200

The multiplexers cannot be switched on a real-timespixy-pixel basis.
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2.1.3 Autodetection of NTSC or PAL/SECAM Video

If the Bt829B is confjured to decode both NTSC andlLIP'SECAM, the Bt829B
can be programmed to automatically detect which format is being input to the
chip. Autodetection will select the proper clock source for the detected format. If
NTSC/RAL-M is detected, XALO is selected. If RL/ISECAM is detected,
XTALL is selected. & PAL-N combination the user must manually select the
XTALDO crystal. Full control of the decoding cagifiration can be programmed by
writing to the Input Brmat Rgister (0x01).

The Bt829B determines the video source input to the chip by counting the
number of lines in a frame. Bit NUML indicates the result in th&TRJS reyis-
ter. Based on this bit, the format of the video is determined, and XTO or XT1 is
selected for the clock sourc&utomatic format detection will select the clock
source, bt it will not program the required gisters.The scaling and cropping
registers (VSCALE, HSCALEYDELAY, HDELAY, VACTIVE, and HACTIVE),
as well as the urst delay andAGC delay rgisters (BDELA and ADELAY)
must be programmed accordingly

2.1.4 Flash A/D Converters

2.1.5 A/D Clamping

The Bt829B and Bt827B use tmon-chip fashA/D corverters to digitize the
video signalsYREF+, CREF+YREF-, and CREF- are the respeettop and
bottom of the internal resistor ladder

The input video is alaysAC-coupled to the decodeEREF—- an& REF— are
connected to analog groun@ihe wltage leels for YREF+ and CREF+ are
controlled by the gin control circuitry If the input video momentarilyxeeeds
the corresponding REF-oltage, it is indicated by LOF and COF in theA3US
register

An internally generated clamp control signal is used to clamp the inputs of the
A/D corverter for DC restoration of the video signals. Clamping for botliiNe

and CIN analog inputs occurs within the horizontal syncTige YIN input is
always restored to ground while the CIN input iwa}s restored to CLEVEL.
CLEVEL can be set with an optionatternal resistor netark so that it is biased

to the midpoint between CREF— and CREFhis ensures baclkavd compatibil-

ity with the Bt819A/7A/5A, lot is not required for the Bt829B/827B. External
clamping is not required because internal clamping is automatically performed.

2.1.6 Power-Up Operation

Upon paver-up, the status of the Bt829Biagisters is indeterminatd@he RST
signal must be asserted to set thggster bits to their delult values.The Bt829B
device dehults to NTSC-M format upon reset. If pin 85 (OEPOLE) is tied to a
logical high on pwer-up and théRST signal is asserted, then the videogbibus,
sync signals, and output clocks will be three-stated.
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2.1.7 Automatic Gain Controls (AGC)

The REFOUT CREF+, and/REF+ pins should be connected together asvsho
in Figure2-1. In this confguration, the Bt829B controls theltage for the top of
the reference ladder for eafD. The automatic gin control adjusts théREF+
and CREF+ wgltage leels until the back porch of thévideo input generates a
digital code 0x38 from thA/D. If the video being digitized has a non-standard
sync height to video height ratio, the digital code used@®€ may be changed
by programming theADC Interface Register (Ox1A). Figure2-2 illustrates
Bt829B eternal circuitry with reduced passi components.
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Figure 2-1. Bt829B Typical External Circuitry with Third Overtone Crystal Oscillators (5 V VDD)
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Figure 2-2. Bt829B Typical External Circuitry with Third Overtone Crystal Oscillators (3.3V VDDO)
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2.1.8 Crystal Inputs and Clock Generation

The Bt829B has tw pairs of pins: XTOI/XTOO and XT1I/XT1Olhey are used
to input a clock source. If both NTSC andLPvideo are being digitized, both
clock inputs must be implementéethe XTO port is used to decode NTSC video
and must be corfured with a 28.63636 MHz sourcEhe XT1 port is used to
decode RL video and must be cougfired with a 35.46895 MHz source.

If the Bt829B is confjured to decode either NTSC &kIR but not both, then
only one clock source must be pigted to the chip and it must be connected to
the XTOI/XTOO port. If a crystal input is not used, the crystal areplifare
internally shut dan to sae paver.

Crystals are specdd as follovs:

28.636363 MHz or 35.468950 MHz
Third overtone

Parallel resonant

30 pF load capacitance

50 ppm

Series resistance 4D or less

The following crystals are recommended for use with the Bt829B:

1

Standard Crystal

(818) 443-2121

2BAK28M636363GLE30A
2BAK35M468950GLE30A

GED

(619) 591-4170
PKHC49-28.63636-.030-005-40R, 3rdentone crystal
PKHC49-35.46895-.030-005-40R, 3rdentone crystal
M-Tron

(800) 762-8800

MP-1 28.63636, 3rdwertone crystal

MP-1 35.46895, 3rdwertone crystal

Monitor

(619) 433-4510

MM49X3C3A-28.63636, 3rdwertone crystal
MM49X3C3A-35.46895, 3rdwertone crystal
CTS

(815) 786-8411

R3B55A30-28.63636, 3rdvertone crystal
R3B55A30-35.46895, 3rdvertone crystal
Fox

(813) 693-0099

HC49U-28.63636, 3rdvertone crystal
HC49U-35.46895, 3rdwertone crystal

The two clock sources may be camiired using single-ended oscillators, fun-
damental cut crystals, or thirdb@rtone mode crystals, with parallel resonant. If
single-ended oscillators are used,ytmust be connected to XTOlI and XTL1lI.
Figure2-3 shaws the clock source options and circuit requirements.
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The clock source tolerance should be 50 ppm or lessld® ppm is accept-
able. Deices that output CMOSoltage leels are required’he load capacitance
in the crystal confjurations may ary, depending on the magnitude of board par
asitic capacitanc@he Bt829B is dynamic; to ensure proper operation, the clocks
must alvays be running with a minimum frequenaf 28.64 MHz.

The CLKx1 and CLKx2 outputs from the Bt829B are generated from XTO
and XT1 clock sources. CLKx2 operates at the crystal frequ@xé&sc), while
CLKx1 operates at half the crystal frequgidxFsc).

When the Bt829B is run in the 3\Bdigital /O mode using thirdertone
crystals, the circuit slven in Figure2-3 must be usedVhen the Bt829B is run in
normal 5V mode using third ertone crystals, the circuit sho in Figure2-4
must be used.
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Figure 2-3. Clock Options (3.3 V VDD)
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Figure 2-4. Clock Options (5 V VDD)

2.1 Input Interface
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2.1.9 2X Oversampling and Input Filtering

To avoid aliasing artificts, digitized video needs to be band-limited. Because the
Bt829B samples at CLKx2 (8xFsc—more than twice the normal rate)ierofy

is required at the input to t#¢Ds. The analog video needs to be band-limited to
14.32 MHz in NTSC and 17.73 MHz inPAB/SECAM mode. Normal video
signals do not require additionakternal fltering. Howvever, if noise or other
signal content isxpected abee these frequencies, the optional antialiasitber fi
shavn in Figure2-1 may be included in the input signal paifter digitization,

the samples are digitally wepass fiered and then decimated to CLKxIhe
response of the digitalwepass fiker is shevn in Figure2-5. The digital lav-pass
filter provides the digital bandwidth reduction to limit the video to 6 MHz.

Figure 2-5. Luma and Chroma 2x Oversampling Filter
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2.2 Output Interface

2.2.1 Output Interfaces

The Bt829B supports a SynchronousedPiterface (SPI). SPI can support 8-bit
or 16-bitYCrCb 4:2:2 data streams.

Bt829B outputs all piel and control data synchronous with CLKx1 (16-bit
mode), or CLKx2 (8-bit mode). Ewnts such aslRESETandVRESET may also
be encoded as control codes in the data stream to enable a reduced piceinterf
(ByteStrearl).

Mode selections are controlled by the state of the OFOR)jidtez (0x12).
Figure2-6 shavs a diagram summarizing the fdifent operating modes. On
power-up, the Bt829B automatically initializes to SPI Mode 1, 16 bits wide.

Figure 2-6. Output Mode Summary
Parallel Control 8-bit
(SPI Mode 1) 16-bit
Coded Control 8-bit  (ByteStream)
(SPI Mode 2) 16-bit

SPI
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2.2.2 YCrCbh Pixel Stream Format, SPl Mode, 8- and 16-Bit Formats

When the output is cowfiired for an 8-bit pil interface, the data is output on
pinsVD[15:8]. Eight bits of chrominance data precede 8 bits of luminance data
for each piel. Nev pixel data is output on the gikport after each rising edge of
CLKx2. When the output is comfired for the 16-bit ped interface, the
luminance data is output orD[15:8], and the chrominance data is output on
VDI[7:0]. In 16-bit mode, the data is output with respect to CLKx1.Tabée2-1

for a summary of output intexfe confjurations.TheYCrCb 4:2:2 piel stream
follows the CCIR recommendation, as illustrate&igure2-7.

Table 2-1. Pixel/Pin Map

16-Bit Pixel Interface
Pin vD15 | VD14 | vD13 | VD12 | VD11 | VD10 | VD9 | VD8 | VD7 | VD6 | VD5 | VD4 | VD3 | VD2 | VD1 | VDO
Name
Data Bit Y6 Y5 Y4 Y3 Y2 Y1 YO | CrCb7 | CrCh6 | CrCb5 | CrCh4 | CrCb3 | CrCb2 | CrChl | CrChO
8-Bit Pixel Interface
Pin VD15 | VD14 | VD13 | VD12 | VD11 | VD10 | VD9 | VD8 | VD7 | VD6 | VD5 | VD4 | VD3 | VD2 | VD1 | VDO
Name
Y-Data Y6 Y5 Y4 Y3 Y2 Y1 YO
Bit
C-Data | CrCh7 | CrCh6 | CrCh5 | CrCh4 | CrCh3 | CrCb2 | CrCbl | CrCb0
Bit

Figure 2-7. YCrCb 4:2:2 Pixel Stream Format (SPI Mode, 8- and 16-Bits)

CLKx2

CLKx1

8-Bit Pixel Interface

VD[15:8] X cbo }X{ YO X Cro >< %! ><Cb2 >< Y2

16-Bit Pixel Interface

VD[15:8] >< YO0 >< Y1 >< Y2
VDI[7:0] X Cho >< Cro >< Cb2

Ccr2 X VY3

Y3

S< SeaT S D
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DS20ORDSA N RPoclcuuall



Bt829B/827B 2.0 Electrical Interfaces
VideoSteam Il Decoders 2.2 Output Interface

2.2.3 Synchronous Pixel Interface (SPI Mode 1)

Upon reset, the Bt829B initializes to the SPI output, Mode 1 (SPI-1). In this

mode, Bt829B outputs all horizontal aneftical blanking interal pixels, in addi-

tion to the actie pixels synchronous with CLKx1 (16-bit mode), or CLKx2 (8-bit

mode).Figure2-8illustrates SPI-1 for the Bt829Bhe basic timing relationships

remain the same for 16-bit or 8-bit mod&he 16-bit mode uses CLKx1 as the

referenceThe 8-bit mode uses CLKxZEigure2-9 shavs the video timing for
SPI Mode 1.

Figure 2-8. Bt829B/827B Synchronous Pixel Interface, Mode 1 (SPI-1)

————— HRESET
———— VRESET
—— > ACTIVE
—— DVALID
———————> CBFLAG
————————— FIELD

————— QCLK

7&» VD[15:0]

<« OE

Bt829B

———» CLKx1 (4*Fsc)

—————» CLKx2 (8*Fsc)

Figure 2-9. Basic Timing Relationships for SPI Mode 1

VD[15:0] ZQXAU%AV%AUXAU%AU%AUX X XAU%AU%AUX X X
DVALID (Q_/

ACTIVE

¢
T :

QciK [/
CoLAG /) e
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2.2.4 Synchronous Pixel Interface (SPI Mode 2, ByteStream)

In SPI Mode 2, the Bt829B encodes all video timing control signals onto tle pix
data lus. ByteStream is the 8-biersion of this confjuration. Because all timing
data is included on the datas) a complete inteate to a video controller can be
implemented in only nine pins: one for CLK x 2, and eight for data.

When using coded control, the RANGE bit and the CODE bit must be pro-
grammed highWhen the RANGE bit is high, the chrominancegbéx(both Cr

and Cb) are saturated to the range 2 to 253, and the luminance range is limited to

the range 16 to 253. In SPI Mode 2, the folltg values are inserted as control
codes to indicate videwents (se@able2-2): the chroma alues of 255 and 254,
and the luminancealues of 0 to 15A chroma \alue of 255 indicates that the
associated luma pek is a control code; a pk value of 255 indicates that the
CbFlag is high (i.e., the current pixs a Cb pigl). Similarly, a pi>el value of 254
indicates that the lumaalue is a control code, and that the CbFlag vs (Gr
pixel).

The first pixel of a line is guaranteed to be a GigflHavever, due to code
precedence relationships, thERESET code may be delayed by one glixso
HRESETcan occur on a Cr or a Cb plxAlso, at the bginning of a ner field,
the relationship betweafRESETandHRESETmay be lost, typically with video
from aVCR. As a resultVRESET can occur during either a Cb or a Crehix
Figure2-10demonstrates coded control for SPI Mode 2 (ByteStream).

Table2-2 shavs pixel data output ranges. Independent of RANGE, decimal
128 indicates zero color information for Cr and. Btack is decimal 16 when
RANGE = 0 and code 0 when RANGE = 1.

Figures2-11and2-12illustrate videotiming for SPI Modes 1 and 2.

Table 2-2. Description of the Control Codes in the Pixel Stream

Luma Chroma Video Event Description

Value Value

0x00 OxFF This is an invalid pixel; last valid pixel was a Cb pixel.
OxFE This is an invalid pixel; last valid pixel was a Cr pixel.

0x01 OxFF Cb pixel; last pixel was the last active pixel of the line.
OxFE Cr pixel; last pixel was the last active pixel of the line.

0x02 OxFF Cb pixel; next pixel is the first active pixel of the line.
OxFE Cr pixel; next pixel is the first active pixel of the line.

58

DS20ORDSA N RPoclcuuall



Bt829B/827B

2.0 Electrical Interfaces

VideoSteam |l Decoders

2.2 Output Interface

Table 2-2. Description of the Control Codes in the Pixel Stream

Video Event Description

Cb pixel; HRESET of a vertical active line.
Cr pixel; HRESET of a vertical active line.

Cb pixel; HRESET of a vertical blank line.
Cr pixel; HRESET of a vertical blank line.

Cb pixel; VRESET followed by an even field.
Cr pixel; VRESET followed by an even field.

Luma Chroma
Value Value
0x03 OxFF
OXFE
0x04 OXFF
OxFE
0x05 OXFF
OxFE
0x06 OxFF
OxFE

Cb pixel; VRESET followed by an odd field.
Cr pixel; VRESET followed by an odd field.

Figure 2-10. Data Output in SPI Mode 2 (ByteStream)

CLKx2 / \ \ \ \ \ \ \_
HRESET: beginning of horizontal line during vertical blanking
F HRESET, beginning of horizontal line during active video
VD(15:8) X OxFF X 0x04 X eee X OxFF X 0x03 X X cee
Cb pixel Cb pixel
cee X OxFF X 0x02 X Cb X Y X Cr X Y X cee
Next pixel is first First active pixel of the line
active pixel of the line
e X Cb X Y X OxFF X 0x00 X Cr X Y X eee
Invalid pixel during active video
Last valid pixel was a Cb pixel
see X Cb X Y X OxFE X 0x01 X XX X XX X cee
Last pixel of the line Last pixel code
Cb pixel) (Cr pixel)
rVRESET: an odd field follows
oo X XX X XX X OxFE X 0x06 X XX X XX X cee
Cr pixel
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Figure 2-11. Video Timing in SPI Modes 1 and 2
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HRESET

VRESET

FIELD

ACTIVE

HRESET

VRESET

FIELD

ACTIVE

Beginning of Fields 1, 3, 5, 7

P

(€] - .
| | &
T
( :
| ) ) | |
: ( : :
: ) ) ! Z
: : Q(:
: : )
— ——— UL

2-6 scan lines

Beginning of Fields 2, 4, 6, 8

/!

' VDELAY/2 scan lines !

(
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! r
| (O E
: ) :
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T

2-6 scan lines

. VDELAY/2 scan lines .

Notes: (1). HRESET precedes VRESET by two clock cycles at the beginning of fields 1, 3, 5, and 7 to facilitate external field

N

generation.

ACTIVE pin may be programmed to be composite ACTIVE or horizontal ACTIVE.
ACTIVE, HRESET, VRESET and FIELD are shown with their default polarity. The polarity is programmable via the

VPOLE register.

FIELD transitions with the end of horizontal active video, defined by HDELAY and HACTIVE.
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Figure 2-12. Horizontal Timing Signals in the SPI Modes

— 64 Clock Cycles at FCLKx1

HRESET U U

«— HDELAY Clock Cycles at FDesired

ACTIVE

. HACTIVE Clock Cycles

' at FDesired
Table 2-3. Data Output Ranges
RANGE =0 RANGE =1
Y 16 —> 235 0—>255
Cr 2—>253 2—>253
Cb 2—>253 2 —>253

2.2.5 CCIR601 Compliance

When the RANGE bit is set to zero, the outpuels are fully compliant with the
CCIR601 recommendation. CCIR601 spesfthat nominal video will a Y
values ranging from 16 to 235, and that Cr and &lbes will range from 16 to
240. Excursions outside this range arevedid to handle non standard vidébe
only mandatory requirement is that 0 and 255 be reddnr timing information.
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2.3 PPC Interface

The Interintegrated Circuit bs is a two-wire serial interdice. Serial Clock (SCL)
and Data Lines (SB) are used to transfer data between the tmaster and the
slave device. The Bt829B can transfer data at a maximum rate of 100 Kies.
Bt829B operates as a gtadeice.

2.3.1 Starting and Stopping

The relationship between SCL and A3 decoded to prade both a start and
stop condition on theus. To initiate a transfer on théQ tus, the master must
transmit a start pulse to thewedeice. This is accomplished by taking the 8D
line low while the SCL line is held higl.he master should only generate a start
pulse at the lignning of the gcle, or after the transfer of a data byte to or from
the slae. To terminate a transfethe master must takkhe SIA line high while
the SCL line is held higfithe master may issue a stop pulse witame during an
12C gycle. Since the?C bus will interpret ay transition on the SP line during
the high phase of the SCL line as a start or stop pulse, care musebedak
ensure that data is stable during the high phase of the Empke2-13 illus-
trates the relationship between SCL andASD

Figure 2-13. The Relationship between SCL and SDA

SCL

SDA

Start Stop

672
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2.3.2 Addressing the Bt829B

An 1°C slare address consists ofdvwparts: a 7-bit base address and a single bit
R/MW commandThe RW bit is appended to the base address to form the transmit-
ted PC address, as sia in Figure2-14 andTable2-4.

Figure 2-14. FPC Slave Address Configuration

| A6 | A5 [ Aa] A3 | A2 | AL |A0 RW]

Base Address L R/W Bit

Table 2-4. Bt829B Address Matrix

12CCS Pin Bt829B Base R/W Bit Action
0 1000100 0 Write
1000100 1 Read

1 1000101 0 Write
1000101 1 Read

2.3.3 Reading and Writing

After transmitting a start pulse to initiate gcle, the master must address the
Bt829B. To do this, the master must transmit one of the falidvBt829B
addresses, with the Most Signént Bit (MSB) transmitted ri§t. After transmit-

ting the address, the master must release tieli@® during the lav phase of the
SCL and wait for an acknaledgment. If the transmitted address matches the
selected Bt829B address, the Bt829B will respond bwirdyithe SIA line low,
generating an ackmdedge to the mastefhe master samples the Sne at the
rising edge of the SCL line, and proceeds with §wec If no deice responds,
including the Bt829B, the master transmits a stop pulse and end&lbe ¢

If the slave address RY bit was lawv (indicating a write) the master will trans-
mit an 8-bit byte to the Bt829B, with the MSB transmittedtfiThe Bt829B
acknavledges the transfer and loads the data into its internal addgegsr&he
master then issues a stop command, a start command, or transfers another 8-bit
byte, MSB fist. The internal addressgister points to the 8-bit byte, which is
then loaded into the gester The Bt829B ackneledges the transfer and incre-
ments the addressgister in preparation for the xietransferAs before, the mas-
ter may issue a stop command, a start command, or transfer another 8 bits which
is loaded into the ¢ register location.

If the slave address RY bit was high (indicating a read), the Bt829B transfers
the contents of the gester Its internal address gister points to the contents,
MSB first. The master ackndedges receipt of the data and pulls theASiDe
low. As with the write gcle, the address gester is auto-incremented in prepara-
tion for the n&t read.
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To stop a read transfehe host mustot acknavledge the last read/cle. The
Bt829B then releases the datashin preparation for a stop command. If an
acknavledgment is receed, the Bt829B proceeds to transfer thet megister

When the master generates a read from the Bt829B, the Bt829B starts its
transfer from whateer location is currently loaded into the addregsster Since
the address gister might not contain the address of the desimgidtex the mas-
ter generally eecutes a write ycle, setting the addressgister to the desired
location.After receving an acknaledgment for the transfer of the data into the
address mgister the master initiates a read of the Bt829B by startingnalf@
cycle with an appropriate read addrelse Bt829B then transfers the contents of
the desired gister

For example, to read ggster OxOA, Brightness Control, the master starts a
write oycle with an ¥C address of 0x88 or Ox8After receving an acknaledg-
ment from the Bt829B, the master transmits the desired address, AXOA.
receving an acknwledgment, the master then starts a regdecwith an fC
slave address of 0x89 or 0x8Bhe Bt829B ackneledges and transfers the con-
tents of rgister OXOA.There is no need to issue a stop command after the write
cycle. The Bt829B detects the repeated start command and stantsianeycle.
This process is illustrated Fable2-5 andFigure2-15

For detailed information on théQ tus, refer to“The 1°C-Bus Refence
Guide,” reprinted by Rockwell.

Table 2-5. Example °C Data Transactions

Master Data Bt829B Comment
Flow
Write to Bt829B
12C Start —_— Master sends Bt829B chip address, i.e., 0x88 or 0x8A.
>
ACK Bt829B generates ACK on successful receipt of chip address.
Subaddress Master sends subaddress to Bt829B.
>
ACK Bt829B generates ACK on successful receipt of subaddress.
Data(0) —_— Master sends first data byte to Bt829B.
>
ACK(0) Bt829B generates ACK on successful receipt of first data byte.
>
>
>
Data(n) —_— Master sends nth data byte to Bt829B.
>
ACK(n) Bt829B generates ACK on successful receipt of nth data byte.
12C Stop Master generates STOP to end transfer.
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Table 2-5. Example °C Data Transactions

Data

Master Bt829B Comment
Flow

Read from Bt829B

12C Start —_— Master sends Bt829B chip address, i.e., 0x89 or 0x8B.

ACK Bt829B generates ACK on successful receipt of chip address.
<— Data(0) Bt829B sends first data byte to Master.

ACK(0) Master generates ACK on successful receipt of first data byte.

<— Data(n-1) Bt829B sends (n-1)th data byte to Master.

ACK(n-1) Master generates ACK on successful receipt of (n-1)th data byte.
<— Data(n) Bt829B sends nth data byte to Master.

NO ACK Master does not acknowledge nth data byte.

12C Stop Master generates STOP to end transfer.

where:IC Start = I2C_start condition and Bt829B chip address (including the
R/ bit).
Subaddress = The 8-bit subaddress of the Bt829B register, MSB first.
Data(n) = The data to be transferred to/from the addressed register.
12Cstop  =1°C stop condition.
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Figure 2-15. FPC Protocol Diagram

Data Write zR i zEgE;TED START
[ s ] cHIPADDR | A | SUB-ADDR | A| DATA [ A| DATA [A | P | P =sTop
0x88 or Ox8A 8 Bits A = ACKNOWLEDGE
NA = NON ACKNOWLEDGE
Data Read |:|
[STCHPADDR [A| DATA [A| DATA[A [ DATA [ A | e o o[ A | DATA [NA] P | From Master to B8298
0x89 or 0x8B [ | From Bt829B to Master

Write Followed by Read
[ S| CHIPADDR | A | SUB-ADDR [ A [ sr| CHIPADDR | A| DATA [ A | data | A |e e e| A | DATA [NA| P |

0x88 or 0x8A Repeated Register
Start Pointed to
by Subaddress

2.3.4 Software Reset

The contents of the controlgisters may be reset to their deft values by issu-
ing a softvare resetA software reset can be accomplished by writing eadue to
subaddress 0x1A read of this location returns an undefi \alue.
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2.4 JTAG Interface

2.4.1 Need for Functional Verification

As the complrity of imaging chips increases, the need to easily accessinali
chips for functional grification is vital.The Bt829B incorporates special circuitry
which males it accessible in full compliance with Joifgst Action Group
(JTAG) standards. Conforming to IEEE P1149.1 “StandastAccess Port and
Boundary Scarrchitecturé, the Bt829B contains dedicated pins used only for
testability purposes.

2.4.2 JTAG Approach to Testability

JTAG’s approach to testability uses boundary scan cells that are placed at each
digital pin and digital integfce. (A digital interdice is defied as the boundary
between an analog block and a digital block within the Bt828B)cells are
interconnected into a boundary scagister that applies or captures test data to
verify functionality of the intgrated circuit. JAG is particularly useful for board
testers using functional testing methods.

JTAG consists of fie dedicated pins comprising tliestAccess Port (AP).
These pins ardest Mode Select (TMS)Test Clock (TCK),Test Data Input
(TDI), Test Data Out (TDO), antlest ResetTRST). The TRST pin resets the
JTAG controller when pulled i@ at ary time. Verification of the intgrated circuit
and its connection to other modules on the printed circuit board isvadhie
through these ¥e TAP pins.With boundary scan cells at each digital irded
and pin, the Bt829B is capable of applying and capturing the regptadic le/-
els. Because all of the digital pins are interconnected as a long ghsferehe
TAP logic has access to the necessary fJihis ensureserification of pin func-
tionality. The TAP controller can shift in gnnumber of testectors through the
TDI input and can apply them to the internal circuiffine output result is
scanned on th&DO pin and is &ernally checkd. While isolating the Bt829B
from other components on the board, the user has easy access to all Bt829B digi-
tal pins and digital inteaices through th@AP. The user can then perform com-
plete functionality tests without usingpensve bed-of-nails testers.
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2.4.3 Optional Device ID Register

The Bt829B has the optional\dee identiftation register defined by the JAG

speciftation. This ragister contains information concerning th&isen, actual
part numberand manudcturers identifcation code that is spedfto Rockwell.
The TAP controller can access thagiger via an optional &G instruction, as
shawn in Table2-6.

Table 2-6. Device Identification Register

Version Part Number Manufacturer ID

X|X|X|{X[0|0{0|0|O|0O|1f{1{0|0|1|1|1|1|0|1|0|0|0O|21|1|0|1fj0|2j1f{0]1

0 0829, 0x033D 0x0D6

4 Bits 16 Bits 11 Bits

Note: The part number remains the same for both parts: Bt829B and Bt827B.

2.4.4 Verification with the Tap Controller

The TAP controller enables you to perform ariety of \erification procedures.
Using a set of four instructions, the Bt829B camify board conneatity at all
digital interfaces and ping.he instructions can be accessed using a state machine
that is standard to all AG controllers.They are Sample/Preload, Extest, ID
Code, and Bypass (s€&gure2-16). Refer to the IEEE P1149.1 specdtiion for
details concerning the instructiorgigter and JAG state machine.

Rockwell has created a BSDL with tA@&T BSD Editor. If you plan to
implement JAG testing, you may obtain a disk with ASCIl version of the
complete BSDL fe by contacting your local Rockwell salefiof.

Figure 2-16. Instruction Register

AN
TDI > > TDO
7

EXTEST 0 0
Sample/Preload 0 0
ID Code 0 1
Bypass 1 1

68 DS20ORDSA N RPoclcuuall



Bt829B/827B 2.0 Electrical Interfaces
VideoSteam Il Decoders 2.4 JTAG Interface

2.4.5 Example BSDL Listing

attribute BOUNDARY_REGISTER of Bt829B : entity is
“ 0(BC_1,* contral, 1),” &
“ 1(BC_1,* internal, 1), &
“ 2(BC_1,* contral, 1),” &
“ 3(BC_1, * internal, X),” &
“ 4 (BC_1, * internal, X),” &
* 5(BC_1, * internal, X),” &
“ 6(BC_1, * internal, X),” &
“ 7(BC_1,* internal, X),” &
“ 8(BC_1, * internal, X),” &
“ 9(BC_1, * internal, X),” &
10 (BC_1, *, internal, X),” &
“ 11 (BC_1, * internal, X),” &
12 (BC_1, *, internal, X),” &
13 (BC_1, *, internal, 0),” &
“ 14 (BC_1, *, internal, 0),” &
15 (BC_1, * internal, 0),” &
16 (BC_1, *, internal, 0),” &
“ 17 (BC_1, *, internal, 0),” &
18 (BC_1, *, internal, 0),” &
19 (BC_1, *, internal, 0),” &
“ 20 (BC_1, *, internal, 0),” &
21 (BC_1, *, internal, 0),” &
22 (BC_1, *, internal, 0),” &
“ 23 (BC_1, *, internal, 0),” &
24 (BC_1, *, internal, 0),” &
25 (BC_1, *, internal, 0),” &
“ 26 (BC_1, *, internal, 0),” &
27 (BC_1, *, internal, 0),” &
28 (BC_1, *, contral, 0),” &
“ 29 (BC_1, FIELD, output3, X, 28, 0, 2),” &
“ 30 (BC_1, NVRESET, output3, X, 28, 0, 2),” &
31 (BC_1, XTFMT, input, X),” &
“ 32 (BC_1, NHRESET, output3, X, 28, 0, 2),” &
“ 33 (BC_1, ACTIVE, output3, X, 28,0, 2),” &
34 (BC_1, DVALID, output3, X, 28,0, 2)," &
“ 35 (BC_1, VACTIVE, output3, X, 28,0, 2),” &
“ 36 (BC_1, TST, output2, 0, 36, 0, Weakl),” &
“ 37 (BC_1, *, internal, X),” &
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“ 38 (BC_1, CBFLAG, output3, X, 28,0, 2),” &
“ 39 (BC_3, NVSEN, input, X),” &

“ 40 (BC_1, PWRDN, input, X),” &

“ 41 (BC_1, QCLK, output3, X, 28, 0, 2),” &

“ 42 (BC_1, CLKXL1, output3, X, 28, 0, 2),” &
“ 43 (BC_1, NOE, input, 1),” &

“ 44 (BC_1, CLKX2, output3, X, 28,0, 2)," &
“ 45 (BC_1, VDB(13), output3, X, 28,0, 2),” &
“ 46 (BC_1, VDB(14), output3, X, 28, 0, 2),” &
“ 47 (BC_1, VDB(15), output3, X, 28,0, 2),” &
“ 48 (BC_1, VDB(8), output3, X, 28, 0, Z)," &
“ 49 (BC_1, VDB(9), output3, X, 28,0, 2)," &
“ 50 (BC_1, VDB(10), output3, X, 28, 0, 2),” &
“ 51 (BC_1, VDB(11), output3, X, 28, 0, 2),” &
“ 52 (BC_1, VDB(12), output3, X, 28, 0, 2),” &
“ 53 (BC_1, *, internal, X),” &

“ 54 (BC_1, XTOl, input, X),” &

“ 55 (BC_1, I2CCS, input, X),” &

“ 56 (BC_1, NRST, input, X),” &

“ 57 (BC_1, *, internal, X),” &

58 (BC_1, XT1l, input, X),” &

“ 59 (BC_1, SDA, output2, 0, 59, 1, Pull1),” &
“ 60 (BC_1, SDA, input, X),” &

61 (BC_1, SCL, input, X),” &

“ 62 (BC_1, VDA(3), output3, X, 0, 1, 2),” &

“ 63 (BC_1, VDA(3), input, X),” &

64 (BC_1, VDA(4), output3, X, 2, 1, 2),” &

“ 65 (BC_1, VDA(4), input, X),” &

“ 66 (BC_1, VDA(5), output3, X, 2, 1, 2),” &
67 (BC_1, VDA(5), input, X),” &

“ 68 (BC_1, VDA(6), output3, X, 2, 1, 2),” &

“ 69 (BC_1, VDA(B), input, X),” &

70 (BC_1, VDA(7), output3, X, 2, 1, 2),” &

“ 71 (BC_1, VDA(7), input, X),” &

“ 72 (BC_1, VDA(0), output3, X, 0, 1, 2),” &
73 (BC_1, VDA(0), input, X),” &

“ 74 (BC_1, VDA(L), output3, X, 0, 1, 2),” &

“ 75 (BC_1, VDA(L), input, X),” &

“ 76 (BC_1, VDA(2), output3, X, 0, 1, 2),” &

“ 77 (BC_1, VDA(2), input, X),” &

VideoSteam Il Decoders
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“ 78 (BC_1, TWREN, input, X),” &
“ 79 (BC_O, *, internal, 0),” &
“ 80 (BC_O, *, internal, 0)";

end Bt829B;
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3.0 PC Board Layout Considerations

The layout should be optimized fomlest noise on the Bt829B wer and ground
lines. Optimization is achied by shielding the digital inputs and outputs and by
providing good decouplingrhe lead length between groups ofyeo and ground
pins should be minimized to reduce indvetiinging.

3.1 Ground Planes

The ground plane area should encompass all Bt829B ground pitagyevrefer
ence circuitry paver supply bypass circuitry for the Bt829B, analog input traces,
ary input amplifers, and all the digital signal traces leading to the Bt829B.

The Bt829B has digital grounds (GND) and analog groundsN and
VNEG). The layout for the ground plane should be set up so thelanes are at
the same electrical potentialyththey should be isolated from each other in the
areas surrounding the chiphe return path for the current should be through the
digital plane. Se€igure3-1 for an &ample of ground plane layout.

Figure 3-1. Example of Ground Plane Layout

~-— Ground Return
(i.e., PCI Bus Connection)
1 ]
(]
(=]
ie]
w
Bt829B °
[
o
m
E
S
N 50 O
Digital Analog
Ground Ground
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The paver plane area should encompass all Bt829Beppins, wltage reference
circuitry, paver supply bypass circuitry for the Bt829B, analog input traces, an
input amplifers, and all the digital signal traces leading to the Bt829B.

The Bt829B has digital peer (VDD) and analog peer (VAA and VPOS).
The layout for the pwer plane should be set up so the planes are at the same
electrical potential, Wt they should be isolated from each other in the areas sur
rounding the chipThe return path for the current should be through the digital
plane.This is the same layout as the ground pldgure3-1). When using a i
ulator, circuitry must be included to ensure propewgosequencing-igure3-2
illustrates this circuitry layout.

Figure 3-2. Optional Regulator Circuitry

System Power VAA, VDD System Power

(+12V) (+5V) (+5V)
Out ¢ }} '
GND JﬁJ

Diodes must handle
Ground the current requirements

of the Bt829B and the

peripheral circuitry.

Suggested Part Numbers:
Regulator Texas Instruments HA78 MO5M
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3.1 Ground Planes

3.1.2 Supply Decoupling

The bypass capacitors should be installed with the shortest leads possible (consis-
tent with reliable operation) to reduce the lead inductambese capacitors
should be placed as close as possible to thieale

Each group ofVAA and VDD pins should hee a 0.1uF ceramic bypass
capacitor to ground, located as close as possible to tieede

Additionally, 10uF capacitors should be connected between the anahagy po
and ground planes, as well as between the digiteépand ground planehese
capacitors are at the same electrical potentidalphovide additional decoupling
by being plysically close to the Bt829B p@r and ground planesofFadditional
information about peer supply decoupling, séegures3-3 and3-4.

Figure 3-3. Typical Power and Ground Connection Diagram and Parts List for 5 V I/O Mode

+5V (VCC)

I VDD, VDDO
+

VAA, VPOS

AREA

c2 I+
ANALOG

AGND, VNEG

Ground g

Bt829B

@ GND

Location

Description Vendor Part Number

C1, c2®

0.1 pF ceramic capacitor Erie RPE11275U104M50V

C3, c4@

10 pF tantalum capacitor Mallory CSR13G106KM

Notes: (1). A 0.1 pF capacitor should be connected between each group of power pins and ground. They should be connected
as close to the device as possible (ceramic chip capacitors are preferred).
(2). The 10 uF capacitors should be connected between the analog supply and the analog ground, as well as the digital
supply and the digital ground. These should be connected as close to the Bt829B as possible.
3. Vendor numbers are listed only as a guide. Substitution of devices with similar characteristics will not affect the
performance of the Bt829B.
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Figure 3-4. Typical Power and Ground Connection Diagram and Parts List for 3.3 V I/O Mode

+3.3V o VDDO
+5V (VCC) VDD
+
c4 1
r— —]— - — I
I VAA, VPOS
I . C3 czl
ANALOG
R S 4
I - AGND, VNEG
I J—
C - - - -4+ - 41cCy. . _ _ _ _]
Bt829B
C5
Ground @@ o o GND
Location Description Vendor Part Number
c1,c2@ ¢c5 0.1 pF ceramic capacitor Erie RPE112Z5U104M50V
C3, ca@ 10 YF tantalum capacitor Mallory CSR13G106KM
Notes: (1). A 0.1 pF capacitor should be connected between each group of power pins and ground. They should be connected
as close to the device as possible (ceramic chip capacitors are preferred).
(2). The 10 pF capacitors should be connected between the analog supply and the analog ground, as well as the digital
supply and the digital ground. These should be connected as close to the Bt829B as possible.
3. Vendor numbers are listed only as a guide. Substitution of devices with similar characteristics will not affect the
performance of the Bt829B.
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3.1.3 Digital Signal Interconnect

The digital signals of the Bt829B should be isolated as much as possible from the
analog signals and other analog circuiddgo, the digital signals should noter
lay the analog pmer plane.

Any termination resistors for the digital signals should be connected to the
regular PCB pwer and ground planes.

3.1.4 Analog Signal Interconnect

To minimize crosstalk, long lengths of closely spaced parallel video signals
should be @ided. Ideally a ground line shouldxest between the video signal
traces dniing theYIN and CIN inputs.

To minimize noise coupling, high-spe@dL signals should not be routed
close to the analog signals.

3.1.5 Latch-up Avoidance

Latch-up is adilure mechanism inherent toya8@MOS deice. It is triggered by
static or impulse etages on ansignal input pin when theoltage on the peer
pins exceeds 0.5/, or when it &lls belav the GND pins by more than O\
Latch-up can also occur if th@ltage on ay pover pin eceeds the altage on
ary other paver pin by more than 0¥,

In some cases, diees with mixed signal intedces, such as the Bt829B, can
appear more sensié to latch-up. Mird signal deices tend to interact with
peripheral deices, such as video monitors or cameras that are referenced to dif-
ferent ground potential§/oltages applied to the dee prior to the time that its
power system is stable can create conditions that are amenable to the onset of
latch-up.

To maintain a robst design with the Bt829B, you shoulddake follaving
precautions:

* Apply powver to the deice before or at the same time thatvpois applied
to the inter&ce circuitry

» Do not apply vltages bely GND—-0.5V or higher thatvAA+0.5V to ary
pin on the deice. Do not use m@tive supply op-amps or grother nga-
tive wltage interdce circuitry All logic inputs should be held Vo until
power to the deice has settled to the speeditolerance.

» Connect alvDD, VAA, andVPOS pins together through aMdmpedance
plane.

» Connect all GND,AGND, and VNEG pins together through awo
impedance plane.
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4.0 Control Register Definitions

This section describes the function of tleieus control rgisters in detailTable4-1 summarizes the géster
functions.

Table 4-1. Register Map (1 of 2)

s =
S O~ S~
@ @ i s | o | ok
@ = N < = o D O
S |822| 23 |88 | 28 | 35 | 23
. . =2 S 235 b N o N Y .g a .g
Register Name Mnemonic = <xg & X = = = o o a
o o Jo7} o L o x o E <5 o N o
17) < O N O .= N O N N = pust
=) © 5 ~ O ~ O ~ o < g % g
) = QL &} o T N =
o A ] &) ISNl) < N
g_ o ~ o ~—
n &
Device Status STATUS 0x00 0x00 0x00 0x00 0x00 0x00 0x00
Input Format IFORM 0x01 0x58 0x78 0x58 0x78 0x58 0x78
Temporal Decimation TDEC 0x02 0x00 0x00 0x00 0x00 0x00 0x00
MSB Cropping CROP 0x03 0x12 0x23 0x12 0x23 0x11 0x21
Vertical Delay, Lower Byte VDELAY_LO 0x04 0x16 0x16 0x16 0x16 0x16 0x16
Vertical Active, Lower Byte VACTIVE_LO 0x05 OxEO 0x40 OxEO 0x40 OxEO 0x40
Horizontal Delay, HDELAY_LO 0x06 0x78 0x9A 0x80 0x90 0x40 0x48
Lower Byte
Horizontal Active, HACTIVE_LO 0x07 0x80 0x00 0xDO 0xDO 0x40 0x80
Lower Byte
Horizontal Scaling, HSCALE_HI 0x08 0x02 0x03 0x00 0x05 0x11 0x1A
Upper Byte
Horizontal Scaling, HSCALE_LO 0x09 O0xAC 0x3C 0xF8 0x04 0xFO 0x09
Lower Byte
Brightness Control BRIGHT 0x0A 0x00 0x00 0x00 0x00 0x00 0x00
Miscellaneous Control CONTROL 0x0B 0x20 0x20@ 0x20 0x20@ 0x20 0x20
Luma Gain, CONTRAST_LO 0x0C 0xD8 0xD8 0xD8 0xD8 0xD8 0xD8
Lower Byte (Contrast)
Chroma (U) Gain, SAT_U_LO 0x0D OxFE OxFE OxFE OxFE OxFE OxFE
Lower Byte (Saturation)
Chroma (V) Gain, SAT_V_LO 0xO0E 0xB4 0xB4 0xB4 0xB4 0xB4 0xB4
Upper Byte (Saturation)
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Table 4-1. Register Map (2 of 2)

= =
S O~ S~
) @ o s o L o
3 = %) < £ o 9o
T |82z g2 |83 | 28 | 25 |
. . =2 S 235 b S E o N PR a 2
Register Name Mnemonic o x = O < — > < o o — o
] oo o L o oI I o N o
5 5 o0 © X N I ISV = =
= © g~ | ~o ~ O ~ o < 8 o S
) = e &) o T N &
o e & (&) N 2@
= o
& &
Hue Control HUE OxOF 0x00 0x00 0x00 0x00 0x00 0x00
SC Loop Control SCLOOP 0x10 0x00 0x00@ 0x00 ox00@ 0x00 0x00
White Crush Up Count WC_UP 0x11 OxCF OxCF OxCF OxCF OxCF OxCF
Output Format OFORM 0x12 0x06 0x06 0x06 0x06 0x06 0x06
Vertical Scaling, VSCALE_HI 0x13 0x60 0x60 0x60 0x60 ox40@ ox40@
Upper Byte
Vertical Scaling, VSCALE_LO 0x14 0x00 0x00 0x00 0x00 0x00 0x00
Lower Byte
Test Control TEST 0x15 0x01 0x01 0x01 0x01 0x01 0x01
Video Timing Polarity VPOLE 0x16 0x00 0x00 0x00 0x00 0x00 0x00
Register
ID Code IDCODE 0x17 0x70 0x70 0x70 0x70 0x70 0x70
AGC Delay ADELAY 0x18 0x68 Ox7F 0x68 OX7F 0x68 Ox7F
Burst Gate Delay BDELAY 0x19 0x5D ox72® 0x5D ox72@ 0x5D 0x72
ADC Interface ADC Ox1A 0x82 0x82 0x82 0x82 0x82 0x82
Video Timing Control VTC 0x1B 0x00 0x00 0x00 0x00 0x00 0x00
Extended Data Ser- CC_STATUS 0x1C 0x00 0x00 0x00 0x00 0x00 0x00
vices/Closed Caption
Status
Extended Data Ser- CC_DATA 0x1D 0x00 0x00 0x00 0x00 0x00 0x00
vices/Closed Caption Data
White Crush Down Count WC_DN Ox1E OX7F OX7F OX7F Ox7F OX7F OxX7F
Software Reset SRESET Ox1F — — — — — —
Programmable I/0 P_IO Ox3F — — — — — —
SECAM Video Register Diff erences
Miscellaneous Control CONTROL — — 0x00 — 0x00 — —
SC Loop Control SCLOOP — — 0x10 — 0x10 — —
Burst Gate Delay BDELAY — — 0xAO — 0xA0 — —
Notes: (1). SECAM Video Register differences to PAL video.
(2). When using one field, no additional vertical scaling is necessary for CIF resolutions. The INT bit in register
0xB(VSCALE_HI) should be set to a logical 0 when scaling from only one field.
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0x00—Device Status Register (STATUS)

0x00—Device Status Register (STATUS)

\The MPU can read or write to thigyister at ap time. Upon reset, it is initialized to 0x00. COF is the LSB. By
writing to the rgister the COF and LOF status bits hold theitues until reset to their deflt values.The other
six bits do not hold theiralues, It continually output the statusn asterisk indicates the deflt option.

7 6 5 4 3 2 1 0
PRES HLOC FIELD NUML CSEL CCVALID LOF COF
0 0 0 0 0 0 0 0
PRES Video Present Status—déo is determined to be not present when an input sync is not
detected in 31 consecwiline periods.
0* = Video not present
1 = Video present
HLOC Device in H-lock—If HSYNC is found withint1l clock gcle of the &pected position of
HSYNC for 32 consecute lines, this bit is set to a logical 1. Once set, if HSYNC is not found
within £1 clock gcle of the &pected position of HSYNC for 32 conseeatiines, this bit is
set to a logical 0. MPU writes to this bit are ignor€tdis bit indicates the stability of the
incoming videoAlthough it is an indicator of horizontal locking, some video sources charac-
teristically vary from line-to-line by more than one clogjcte. This causes the bit to vier be
set. ConsumeVYCRs are ramples of sources that tend toveeset this bit.
0* = Device notin H-lock
1 = Device in H-lock
FIELD Field Status—This bit redtts whether an odd oven field is being decoded@he FIELD bit is
determined by the relationship betwd¢RESETandVRESET
0* = 0Odd feld
1 = Even feld
NUML Number of Lines—This bit identds the number of lines found in the video streiis bit is
used to determine the type of video input to the Bt82%ty two consecutie fields with the
same number of lines is required before this status bit will change.
0* = 525-line format (NTSC/RL-M)
1 = 625-line format (RL/SECAM)
CSEL Crystal Select—This bit identé#s which crystal port is selectéd/hen automatic format
detection is enabled, this bit will be the same as NUML.
0* = XTALO input selected
1 = XTAL1 input selected
CCVALID Valid Closed Caption Data—This bit indicates thaid/closed caption or Extended Data-Ser

vices (EDS) sample pairs V@been stored in the closed caption daggsters.This bit indi-
cates that the closed caption data FIFO is half full. It is reset after being written to or when a
chip reset occurs.
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Bt829B

VideoSteam Il Decoders

4.0 Control Register Definitions
0x01—Input Format Register (IFORM)

LOF LumaADC Overflon—On paver-up, this bit is set to 0. If aADC overflow occurs, the bit is
set to a logical 1. It is reset after being written to, or when a chip reset dbitiens.theADC
is in paver-dowvn mode (Y_SLEEP = 1) the state of this bit is redtd/and should be ignored.
When the lum&/D is in sleep mode, LOF is set to 1.

COF ChromaADC Overflow—On paver-up, this bit is set to 0. If aiDC overflow occurs, the bit
is set to a logical 1. It is reset after being written to, or when a chip reset &vtens.the
ADC is in paverdonn mode (C_SLEEER 1), the state of this bit is noaNd and should be
ignored When the chromA/D is in sleep mode, COF is set to 1.

0x01—Input Format Register (IFORM)

The MPU may read or write to this controlgiger at ap time. Upon reset, it is initialized to 0x58.
FORMAT(0) is the LSBAn asterisk indicates the a@efit option.

7

1

HACTIVE MUXSEL XTSEL FORMAT
0 1 0 1 1 0 0 0
HACTIVE When using the Bt829A with a paak memory architecture, fok@mple, with feld memo-
ries, this bit should be programmed with a logicalWhen implementing & RAM based
architecture, this bit should be programmed with a logical 0.
0* = Reset HETIVE with HRESET
1 = Extend HACTIVE beyond HRESET
MUXSEL This bit is used for softare control of video input selectiohhe Bt829A can select between
four composite video sources, or three composite and onees-Source.
00 = Select MUX3 input to MUXOUT
01 = Select MUX2 input to MUXOUT
10* = Select MUXO input to MUXOUT
11 = Select MUX1 input to MUXOUT
XTSEL If automatic format detection is required, logical 11 must be loaded. Logical 01 and 10 are
used if softvare format selection is desired.
00 = Resered
01 = Select XTO input (only XTO present)
10 = Select XT1 input (both XTs present)
11* = Auto XT select enabled (both XTs present)
FORMAT Automatic format detection may be enabled or disafilad. NUML bit is used to determine

the input format when automatic format detection is enabled.

000* = Auto format detect enabled

001 = NTSC (M) input format

010 = NTSC with no pedestal format
011 = PAL (B, D, G, H, I) input format
100 = PAL (M) input format

101 = PAL (N) input format

110 = SECAM input format

111 = PAL (N combination) input format

Q9
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Bt829B

VideoSteam Il Decoders

4.0 Control Register Definitions

0x02—Temporal Decimation Register (TDEC)

0x02—Temporal Decimation Register (TDEC)

The MPU can read or write to this controlgister at ap time. Upon reset, it is initialized to 0x00.
DEC_RAI(0) is the LSB.This ragister enables temporal decimation by discardingigefnumber of &lds or
frames from the incoming videAn asterisk indicates the deifit option.

7

6

DEC_FIELD FLDALIGN DEC_RAT
0 0 0 0 0 0 0
DEC_FIELD This bit defines whether decimation occurs accordingel$ or frames.
0* = Decimate frames
1 = Decimate flds
FLDALIGN This bit aligns the start of decimation with aree or odd #ld.
0* = Start decimation on the odelid (an odd 8ld is the fist field
dropped).
1 = Start decimation on theven field (an gen field is the fist field
dropped).
DEC_RAT DEC_RA is the number of déids or frames dropped out of 60 NTSC or 20./8ECAM

fields or frames. 0xOCalue disables decimation (all video frames aeldl$i are output).

note:  Use caution when changing the programming inTTB&C register 0x00 must be
loaded before the decimatioalue.This ensures that decimation does not start on the
wrong field or frameThe rayister should not be loaded with DEC_R#@reater than

60 (0x3C) for NTSC, or greater than 50 (0x34) fALFSECAM.

xx00 0000—xx11 1111 = Number oéliils/frames dropped.

0x03—MSB Cropping Register (CROP)

The MPU can read or write to this controlgister at ap time. Upon reset, it is initialized to 0x12.
HACTIVE_MSB(0) is the LSB. See thMACTIVE, VDELAY, HACTIVE, and HDELA registers for descrip-
tions on the operation of thisgister

7 6 5 4 3 2 1 0
VDELAY_MSB VACTIVE_MSB HDELAY_MSB HACTIVE_MSB
0 0 0 1 0 0 1 0
VDELAY_MSB 00xx xxxx—11xx xxxx =The most signifiant two bits of \ertical delay rgister
VACTIVE_MSB xx00 xxxx—xx11 xxxx =The most signiiant two bits of \ertical actve register
HDELAY_MSB xxxx 00xx—xxxx 11xx =The most signifiant two bits of horizontal delay gistet
HACTIVE_MSB xxxx xx00—xxxx xx11 =The most signiiant two bits of horizontal acte registet
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4.0 Control Register Definitions Bt829B
0x04—Vertical Delay Register, Lower Byte (VDELAY _LO) VideoSteam Il Decoders

0x04—Vertical Delay Register, Lower Byte (VDELAY_LO)

The MPU can read or write to this controgjisger at ap time. Upon reset, it is initialized to 0x1Bhe LSB
(LSB) isVDELAY_LO(0). This 8-bit regyister is the lover byte of the 10-bWDELAY register The CROP rey-

ister contains the twMSBs ofVDELAY. VDELAY defines the number of half lines between the trailing edge

of VRESET and the start of ae#i video.

7 6 5 4 3 2 1 0
VDELAY_LO
0 0 0 1 0 1 1 0
VDELAY_LO 0x01-0xFF =The LSByte of the ertical delay rgister

Ox05—Vertical Active Register, Lower Byte (VACTIVE_LO)

The MPU can read or write to this controjjiter at ap time. Upon reset, it is initialized to OXEDhe LSB is
VACTIVE_LO(0).This 8-bit register is the lwer byte of the 10-bWACTIVE register The CROP ragister con-
tains the tw MSBs ofVACTIVE. VACTIVE defnes the number of lines used in thetical scaling process.
The actual number of lines output by the Bt829A is SCALINGTRA* VACTIVE.

7 6 5 4 3 2 1 0
VACTIVE_LO
1 1 1 0 0 0 0 0
VACTIVE_LO 0x00—0xFF =The LSByte of the ertical actve register

Ox06—Horizontal Delay Register, Lower Byte (HDELAY_LO)

The MPU can read or write to this controlgister at ap time. Upon reset, it is initialized to 0x78.
HDELAY_LO(0) is the LSB.This 8-bit reyister is the lwer byte of the 10-bit HDELA registet The two
MSBs of HDELAY are contained in the P reyister HDELAY defines the number of scaled gig between
the falling edge of HRESET and the start of aetvideo.

7 6 5 4 3 2 1 0
HDELAY_LO
0 1 1 1 1 0 0 0
HDELAY_LO 0x01-0xFF = the LSByte of the horizontal delagister HACTIVE pixels are output by the

chip starting at theall of HRESET

Caution: HDELA must be programmed with adez number

QA DS20ORDSA N RPoclcuuall



Bt829B 4.0 Control Register Definitions
VideoSteam Il Decoders 'x07—Horizontal Active Register, Lower Byte (HACTIVE_LO)

0x07—Horizontal Active Register, Lower Byte (HACTIVE_LO)

This control rgister may be written to or read by the MPU at eime. Upon reset, it is initialized to 0x80.
HACTIVE_LO(O0) is the LSB. HETIVE defnes the number of horizontal agtipixels-petrline output by the
Bt829A.

HACTIVE_LO

1 0 0 0 0 0 0 0

HACTIVE_LO 0x00—0xFF =The LSByte of the horizontal aeé ragister This 8-bit rgister is the laver byte
of the 10-bit HACTIVE register The CROP rayisters contains the wMSBs of HACTIVE.

0x08—Horizontal Scaling Register, Upper Byte (HSCALE_HI)

This control rgister may be written to or read by the MPU at time. Upon reset, it is initialized to OxOkhis
8-bit register is the upper byte of the 16-bit HSCALgister

7 6 5 4 3 2 1 0
HSCALE_HI
0 0 0 0 0 0 1 0
HSCALE_HI 0x00-0xFF =The most signitiant byte of the horizontal scaling ratio.

0x09—Horizontal Scaling Register, Lower Byte (HSCALE_LO)

This control rgister may be written to or read by the MPU at ime. Upon reset, it is initialized to 0KA
This 8-bit rgister is the lwer byte of the 16-bit HSCALE gister

7 6 5 4 3 2 1 0
HSCALE_LO
1 0 1 0 1 1 0 0
HSCALE_LO 0x00-0xFF =The LSByte of the horizontal scaling ratio.
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4.0 Control Register Definitions Bt829B

0x0A—Brightness Control Register (BRIGHT) VideoSteam Il Decoders

0x0A—-Brightness Control Register (BRIGHT)

The brightness controlwolves the addition of a wis complement number to the luma channel. Brightness can
be adjusted in 255 steps, from —128 to +112i& resolution of brightness change is one LSB 0.39% with respect
to the full luma rangeAn asterisk indicates the deflt option.

7 6 5 4 3 2 1 0
BRIGHT
0 0 0 0 0 0 0 0
BRIGHT
Brightness Changed By
Hex Value Binary Value
Number of LSBs Percent of Full Scale
0x80 1000 0000 -128 -100%
0x81 1000 0001 =127 -99.22%
OxFF 11111111 -01 -0.78%
0x00* 0000 0000* 00 0%
0x01 0000 0001 +01 +0.78%
OX7E 01111110 +126 +99.2%
OX7F 01111111 +127 +100%
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Bt829B

4.0 Control Register Definitions

VideoSteam Il Decoders

0x0B—Miscellaneous Control Register (CONTROL)

0x0B—Miscellaneous Control Register (CONTROL)

The MPU can read or write to this controlgister at ap time. Upon reset, it is initialized to 0x20.
SAT_V_MSB is the LSBAn asterisk indicates the deifit option.

7

4

3

2

1

0

LNOTCH

COMP

LDEC

CBSENSE

Reserved

CON_MSB

SAT_U_MSB

SAT V_MSB

0

0

1

0

0

0

0 0

LNOTCH

COMP

LDEC

CBSENSE

Reserved
CON_MSB
SAT_U_MSB
SAT_V_MSB

This bit is used to include the luma notdtefi For monochrome video, the notch should not
be usedThis will output full bandwidth luminance.

0* =
1 =
When COMP is set to logical 1, the luma notch is disabl#gen COMP is set to logical 0, the
CADC is disabled.

0*
1

The luma decimationlter is used to reduce the high-frequgeromponent of the luma signal.
This is useful when scaling to CIF resolutions evdo

0

1*
This bit controls whether therdi pixel of a line is a Cb p& or a Cr piel. For exkample, if
CBSENSE is lv and HDELAY is an @en numberthe frst actve pixel output is a Cb p#. If
HDELAY is odd, CBSENSE may be programmed high to produce a @bgsixthe fist active
pixel output.

Enable the luma notchtér
Disable the luma notchitir

CompositeVideo
Y/C ComponenVideo

Enable luma decimation using selectableltéffi
Disable luma decimation

0*
1
This bit should only be written with a logical 0.

Normal Cb, Cr order
Invert Ch, Cr order

The most signifiant bit of the lumaajn (contrast) alue.
The most signitiant bit of the chroma (u)agn value.
The most signifiant bit of the chroma (v)ain value.
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4.0 Control Register Definitions Bt829B
0x0C—Luma Gain Register, Lower Byte (CONTRAST _LO) VideoSteam Il Decoders

0x0C—Luma Gain Register, Lower Byte (CONTRAST_LO)

This control rgister may be written to or read by the MPU at aime. Upon reset, it is initialized to 0xD8.
CONTRAST_LO(0) is the LSBrhe CON_L_MSB bit and the CONTRAST _LCgister concatenate to form
the 9-bit CONTRAST rgistet The walue in this rgister is multiplied by the luminancalue to preide contrast
adjustment.

CONTRAST_LO

1 1 0 1 1 0 0 0

CONTRAST_LO The least signifiant byte (LSByte) of the lumain (contrast) &lue.

Decimal Value Hex Value % of Original Signal
511 Ox1FF 236.57%
510 Ox1FE 236.13%
217 0x0D9 100.46%
216 0x0D8 100.00%
128 0x080 59.26%
1 0x001 0.46%
0 0x000 0.00%

Q9 DS20ORDSA N RPoclcuuall



Bt829B 4.0 Control Register Definitions
VideoSteam Il Decoders 0x0D—Chroma (U) Gain Register, Lower Byte (SAT_U_LO)

0xOD—Chroma (U) Gain Register, Lower Byte (SAT_U_LO)

This control rgister may be written to or read by the MPU at &me. Upon reset, it is initialized to OxFE.
SAT_U_LO(0) is the LSB. SA_ U_MSB in the CONTRL register and SA_U_LO concatenate towg a 9-bit
register (SA _U). This register is used to add aig adjustment to the U component of the video signal. By
adjusting the U and color components of the video stream by the same amount, the saturation is adjusted. F
normal saturation adjustment, theirg in both the color diérence paths must be the same (i.e., the ratio
between the alue in the U gin ragister and the alue in theV gain raister should be épt constant at the
default paverup ratio).When changing the saturation, if theTSA]_MSB bit is altered, care must bedako
ensure that the other bits in the CONOIRregister are not &écted.

7 6 5 4 3 2 1 0
SAT_U_LO
1 1 1 1 1 1 1 0
SAT _U_LO
Decimal Value Hex Value % of Original Signal
511 Ox1FF 201.18%
510 OX1FE 200.79%
255 OXOFF 100.39%
254 OxOFE 100.00%
128 0x080 50.39%
1 0x001 0.39%
0 0x000 0.00%
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4.0 Control Register Definitions Bt829B
0xOE—Chroma (V) Gain Register, Lower Byte (SAT_V_LO) VideoSteam Il Decoders

OxOE—Chroma (V) Gain Register, Lower Byte (SAT_V_LO)

This control rgister may be written to or read by the MPU at time. Upon reset, it is initialized to 0xB4.
SAT_V_LO(0) isthe LSB. SA V_MSB in the CONTB®L register and SA_V_LO concatenate togg a 9-bit
register (SA_V). This register is used to add aig adjustment to thé-component of the video signal. By ad-
justing the U an¥ color components of the video stream by the same amount, the saturation is adjusiee. F
mal saturation adjustment, thaigin both the color diérence paths must be the same (i.e., the ratio between the
value in the U gin ragister and thealue in theV gain register should bedpt constant at the deflt paverup
ratio).When changing the saturation, if theISA_MSB bit is altered, care must bed¢ako ensure that the other
bits in the CONTRL register are not &écted.

7 6 5 4 3 2 1 0
SAT_V_LO
1 0 1 1 0 1 0 0
SAT_V_LO
Decimal Value Hex Value % of Original Signal
511 Ox1FF 283.89%
510 Ox1FE 283.33%
181 0x0B5 100.56%
180 0x0B4 100.00%
128 0x080 71.11%
1 0x001 0.56%
0 0x000 0.00%
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Bt829B

4.0 Control Register Definitions

VideoSteam |l Decoders

OxOF—Hue Control Register (HUE)

This control rgister may be written to or read by the MPU at eime. Upon reset, it is initialized to 0x00.
HUE(O) is the LSB. Hue adjustmentaives the addition of a s complement number to the demodulating

0xOF—Hue Control Register (HUE)

subcarrier phase. Hue can be adjusted in 256 steps in the range —90° to +89.3°, in incrememts ak@eTisk
indicates the defult option.

7 5 4 3 2 1 0
HUE
0 0 0 0 0 0 0
HUE
. Subcarrier Reference Resulting Hue
Hex Value Binary Value Changed By Changed By
0x80 1000 0000 -90° +90°
0x81 1000 0001 -89.3° +89.3°
OxFF 11111111 -0.7° +0.7°
0x00* 0000 0000 00’ 00’
0x01 0000 0001 +0.7° -0.7°
OX7E 0111 1110 +88.6° -88.6°
OX7F 01111111 +89.3° -89.3°
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4.0 Control Register Definitions

Bt829B

0x10—SC Loop Control (SCLOOP)

VideoSteam Il Decoders

0x10—SC Loop Control (SCLOOP)

This control rgister may be written to or read by the MPU at eime. Upon reset, it is initialized to 0x00.
ACCEL is the LSBAn asterisk indicates the @eifit option.

7 6 5 4 3 2 1 0
PEAK CAGC CKILL HFILT Reserved
0 0 0 0 0 0 0 0
PEAK This bit determines whether the normal luma |mass fiers are implemented via the HHIL
bits, or whether the peakindtéirs are implementedhe LDEC bit in the control ggster must
be programmed to zero to use thekers.
0* = Normal luma lev pass ftering
1 = Use luma peakinglters
CAGC This bit controls the ChromaGC functionWhen enabled, ChronfsGC will compensate for
non-standard chromavels. The compensation is ackied by multiplying the incoming
chroma signal by aalue in the range of 0.5 to 2.0.
0* = ChromaAGC Disabled
1 = ChromaAGC Enabled
CKILL This bit determines whether theM@olor detector and remal circuitry is enabled.
0* = Low Color Detection and Remaal Disabled
1 = Low Color Detection and Rernaal Enabled
HFILT These bits control the cogfiration of the optional 6-tap Horizontal\WwePass FilterTheAuto
Format Mode determines the appropriate-fmass fier based on the selected horizontal scal-
ing ratio. To use theselfers, the LDEC bit in the CONTBL register must be programmed to
zero.

00* = Auto Format—IfAuto Format is selected when horizontally
scaling between full resolution and half resolution, herfing is
selectedWhen scaling between one-half and one-third
resolution, the CIF ltier is usedWhen scaling between one-
third and one-senth resolution, the QCIRtfr is used; at less
than one-seenth resolution, the ICONItér is used.

01 = CIF

10 = QCIF (When decoding SECAM video, thiltdir must be
enabled.)

11 = ICON

If the PEAK bit is set to logical 1, the HHILbits determine which peakindtér is selected.

00 = Maximum peaking response

01 = Medium peaking response

10 = Low peaking response

11 = Minimum peaking response

Reserved These bits must be set to zero.
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Bt829B 4.0 Control Register Definitions
VideoSteam Il Decoders 0x11—White Crush Up Count Register (WC_UP)

0x11—White Crush Up Count Register (WC_UP)

This control rgister may be written to or read by the MPU at ime. Upon reset, it is initialized to OXCF
UPCNT(0) is the LSB.

7 6 5 4 3 2 1 0
MAJS UPCNT
1 1 0 0 1 1 1 1

MAJS These bits determine the majority comparison point fovMhae Crush Up function.
00 = 3/4 of maximum lumaalue
01 = 1/2 of maximum lumaalue
10 = 1/4 of maximum lumaalue
11* = Automatic

UPCNT The walue programmed in these bits accumulates oncegbeofi frame when the majority of

the piels in the actie region of the image are beloa selectedalue.The accumulatedalue
determines thex¢ent to which théAGC value needs to be raisethis keeps the SYNC el
proportionate with the whitevel. The UPCNT walue is assumed posii:

3F = 63
3E = 62
00 = 0
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4.0 Control Register Definitions

Bt829B

0x12—O0utput Format Register (OFORM)

VideoSteam Il Decoders

0x12—OQutput Format Register (OFORM)

This control rgister may be written to or read by the MPU at eime. Upon reset, it is initialized to 0x06.
OES(0) is the LSBAN asterisk indicates the @efit option.

7 6 5 4 3 2 1 0
RANGE CORE VBI_FRAME CODE LEN OES
0 0 0 0 0 1 1 0
RANGE Luma Output Range—This bit determines the range for the luminance output on the Bt829A.
The range must be limited when using the control codes as video timing.
0* = Normal operation (Luma range 16—-253, chroma range 2—253)
Y=16 is black (pedestal)
Cr, Cb=128 is zero color information
1 = Full-range Output (Luma range 0-255, chroma range 2—253)
Y=0 is black (pedestal)
Cr, Cb=128 is zero color information
CORE Luma Coring—These bits control the corirgue used by the Bt829AVhen coring is acte
and the total luminancevel is belav the limit programmed into these bits, the luminance sig-
nal is truncated to zero.
00* = 0x00 no coring
01 = 8
10 = 16
11 = 32
VBI_FRAME This bit enables theBl Frame Output Mode. In théBl Frame Output Mode very line con-
sists of unitered 8*Fsc non-image datahis bit supersedes BMBIEN in the VTC register
VBIFMT (also inVTC) works in bothvBI frame and line output modes.
0* = VBI Frame Output Mode disabled
1 = VBI Frame Output Mode enabled
CODE Code Control Disable—This bit determines whether control codes are output with the video
data. SPI Mode 2 requires this bit to be programmed with a logigéhdn control codes are
inserted into the data stream, tlxéeenal control signals are stilailable.
0* = Disable control code insertion
1 = Enable control code insertion
LEN 8- or 16-Bit Format—This bit determines the output data format. In 8-bit mode, the data is out-

put onVD[15:8].

0
l*

8-bitYCrCb 4:2:2 output stream
16-BitYCrCb 4:2:2 output stream

VD |VD[15] eee VD[8] [ VDI[7] cee vD[0]]
16-bit | Y[7] e Y[0]|Cr/Cb[7] e e  Cr/Cb[0]|
8-bit | Y/Cr/Cb[7]  * * Y/Cr/Cb[0]]

04
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Bt829B

4.0 Control Register Definitions

VideoSteam Il Decoders

OES

0x13—Vertical Scaling Register, Upper Byte (VSCALE_HI)

OES[1] and OESJ0] control the output three-states whenOBepin or the OUTEN bit
(VPOLE bit 7) is asserted@he pins are dided into three groups: timinglRESETVRESET,
ACTIVE, VACTIVE, CBFLAG, DVALID, and FIELD), clocks (CLKx1, CLKx2 and QCLK),
and data (VD[15:0]). CCALID cannot output three-states.

00 = Three-state timing and data only
01 = Three-state data only

10 = Three-state timing, data and clocks
11 = Three-state clocks and data only

Ox13—Vertical Scaling Register, Upper Byte (VSCALE_HI)

This control rgister may be written to or read by the MPU at time. Upon reset, it is initialized to Ox68n
asterisk indicates the dwfit option.

6 5 4 3 2 1 0

YCOMB

COMB INT VSCALE_HI

1 1 0 0 0 0 0

YCOMB

COMB

INT

VSCALE_HI

Luma Comb Enable—When enabled, the luma coiitdr fperforms a weightedvarage on
two, three, fouror five lines of luminance dat&he coeficients used for thevarage are fed
and no interpolation is performethe number of lines used for the luma conftieffiis deter
mined by the/FILT bits in theVTC register When disabled by a logical Oltéring and full
vertical interpolation is performed based upon theie programmed into théSCALE regis-
ter. The LUMA comb fiter cannot be enabled on the Bt827A.

0*
1
Chroma Comb Enable—This bit determines whether the chroma comb is included in the data

path. If enabled, a full line store is used twerage adjacent lines of color informatidrhis
reduces cross-color aditts.

0
1*
Interlace—This bit is programmed to indicate whether the incoming video is interlaced or non-
interlaced. Br example, when using the full frame as input fertical scaling, this bit should
be programmed high. If using a singleldi for \ertical scaling, this bit should be programmed
low. Single feld scaling is normally used when scaling e@F resolution and when output-
ting to a non-interlaced monitddsing a single éld reduces motion araéts.

0
1*
Vertical Scaling Ratio—Thesevé bits represent the most sigeidfint portion of the 13-bitar

tical scaling ratio rgister Care must be ta&k to aoid altering the contents of the LINE,
COMB, and INT bits when adjusting the scaling ratio.

Vertical lov-pass fiiering and ertical interpolation
Vertical lov-pass fiiering only

Chroma comb disabled
Chroma comb enabled

Non-interlaceVS
InterlaceVvs
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4.0 Control Register Definitions Bt829B
0Ox14—Vertical Scaling Register, Lower Byte (VSCALE_LO; VideoSteam Il Decoders

Ox14—Vertical Scaling Register, Lower Byte (VSCALE_LO)

This control rgister may be written to or read by the MPU at time. Upon reset, it is initialized to 0x00.

7 6 5 4 3 2 1 0
VSCALE_LO
0 0 0 0 0 0 0 0
VSCALE_LO Vertical Scaling Ratio—These eight bits represent the LSbyte of the 18rbidal scaling

ratio register They are concatenated with 5 bitsWSCALE_HI. The folloving equation is
used to determine thablue for this rgister:

VSCALE = (0x10000 —{[ ( scaling_ratio ) —1]*512}) & OX1FFF

For example, to scaleR/SECAM input to square p&!l QCIF, the total number ofertical
lines is 156:

VSCALE = (0x10000—{[(4/1)-1]*512}) & OX1FFF
= 0x1A00

0x15—Test Control Register (TEST)

This control rgister is resemd for putting the part into test mod#rite operation to this gister may cause
undetermined bek#r and should not be attemptédread gcle from this rgister returns 0x01, and only a
write of 0x01 is permitted.
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VideoSteam Il Decoders

4.0 Control Register Definitions
0x16—Video Timing Polarity Register (VPOLE)

0x16—Video Timing Polarity Register (VPOLE)

This control rgister may be written to or read by the MPU at time. Upon reset, it is initialized to Ox08n
asterisk indicates the deifit option.

6

5

4

2

1

0

OUT_EN DVALID VACTIVE CBFLAG FIELD ACTIVE HRESET VRESET
0 0 0 0 0 0 0 0
OUTEN Three-states the pins defid by OES in the OFORMgister The afected pins are/D[15:0],
HRESET VRESET, ACTIVE, VACTIVE, DVALID, CBFLAG, FIELD, QCLK, CLKx1, and
CLKx2.
When Pin 85 is a logical 0
0* = Enable outputs
1 = Three-state outputs
When Pin 85 is a logical 1
0* = Three-state outputs
1 = Enable outputs
DVALID
0* = DVALID Pin: Active high
1 = DVALID Pin: Active low
VACTIVE
0* = VACTIVE Pin:Active high
1 = VACTIVE Pin:Active lov
CBFLAG
0* = CBFLAG Pin:Active high
1 = CBFLAG Pin:Active low
FIELD
0* = FIELD Pin: High indicates oddefid
1 = FIELD Pin: High indicateswen field
ACTIVE
0* = ACTIVE Pin:Active high
1 = ACTIVE Pin:Active low
HRESET
0* = HRESETPIn:Active lon
1 = HRESETPIn:Active high
VRESET
0* = VRESETPIn:Active low
1 = VRESETPIn:Active high
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0x17—ID Code Register (IDCODE)
This control rgister may be read by the MPU aydime. ART_REV(0) is the LSB.

7 6 5 4 3 2 1 0
PART_ID PART_REV
1 1 1 0 0 0 0 0
PART_ID

1110= Bt829A Rart ID Code
1100= Bt827A Rart ID Code

PART_REV
0x0 — OxF = Current Rasion ID Code

0x18—AGC Delay Register (ADELAY)

This control rgister may be written to or read by the MPU at time. Upon reset, it is initialized to 0x68.

7 6 5 4 3 2 1 0
ADELAY
0 1 1 0 1 0 0 0
ADELAY This ragister indicates thAGC cate delay for back-porch samplinthe folloving equation

should be used to determine tteue for this rgister:
ADELAY =(6.8uS *foikx1) + 7
For example, for an NTSC input signal:

ADELAY = (6.8uS * 14.32 MHz ) + 7
= 104 (0x68)
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0x19—-Burst Delay Register (BDELAY)

This control rgister may be written to or read by the MPU at time. Upon reset, it is initialized to Ox5D.
BDELAY(0) is the LSB.

7 6 5 4 3 2 1 0
BDELAY
0 1 0 1 1 1 0 1
BDELAY This register indicates theubst gate delay for sub-carrier samplirithe folloving equation

should be used to determine tteue for this rgister:
BDELAY = (6.5uS * fo k1)
For example, for an NTSC input signal:

BDELAY = (6.5uS * 14.32 MHz )
= 93 (0X5D)
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0x1A—ADC Interface Register (ADC)

VideoSteam Il Decoders

0x1A—ADC Interface Register (ADC)

This control rgister may be written to or read by the MPU at eime. Upon reset, it is initialized to 0x82.
Resered is the LSBAnN asterisk indicates the deifit option.

3

2

1

Reserved

SYNC_T

AGC_EN

CLK_SLEEP

Y_SLEEP

C_SLEEP

CRUSH

0

0

0

0

0

1

0

Reserved These bits should only be written with bit 7 set at a logical 1 and bit 6 set at a logical 0.
SYNC_T This bit defnes the wvltage leel for which the SYNC signal can be detected.

0* = Analog SYNCDET threshold high (~125 mV)

1 = Analog SYNCDET threshold V@ (~75 mV)

AGC_EN This bit controls théAGC function.When disabled, REFOUT is not den, and an>dernal
reference gltage must be pwided. When enabled, REFOUT is den to control theA/D
reference wgltage.

0* = AGC Enabled
1 = AGC Disabled

CLK_SLEEP When this bit is set at a logical 1, the system clock wseped devn, but the output clocks
(CLKx1 and CLKx2) are still running, and th& registers are still accessible. Rgeoy time
is approximately one second.

0* = Normal clock operation
1 = Shut dovn the system clock (peer davn)
Y_SLEEP This bit enables the lun#DC to operate in sleep mode.
0* = NormalY ADC operation
1 = SleepY ADC operation
C_SLEEP This bit enables the chromdC to operate in sleep mode.
0 = Normal CADC operation
1* = Sleep CADC operation
CRUSH This bit enables white GRSH mode, and must be written with a logical 0.
0* = Normal SYNC leel to white leel
1 = Enable white CRSH mode to compensate for nonstandard
SYNC to white video relationship
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0x1B—YVideo Timing Control (VTC)

0x1B—YVideo Timing Control (VTC)

This register may be written to or read by the MPU at time. Upon reset, it is initialized to OXOQFILT(0) is
the LSB.An asterisk indicates the @eflt option.

7 6 5 4 3 2 1 0
HSFMT ACTFMT CLKGATE VBIEN VBIFMT VALIDFMT VFILT
0 0 0 0 0 0 0 0
HSFMT This bit selects between a singlegliwide HRESET and the standard 64-clock-wide
HRESET
0* = HRESETiIs 64 CLKx1 gcles wide
1 = HRESETIs 1 pixel wide
ACTFMT This bit selects whether composi®eCTIVE (HACTIVE and VACTIVE) or whether
HACTIVE only is output on th&CTIVE pin.
0* = ACTIVE is composite acte
1 = ACTIVE is horizontal actie
CLKGATE This bit selects the signals that aetegl with CLK to create QCLK. If logical O is selected, the
ACTIVE pin (compositACTIVE or HACTIVE) is used in gting CLK.
0* = CLKx1 and CLKx2 are gted with D/ALID and ACTIVE to
create QCLK
1 = CLKx1 and CLKx2 are gted with D/ALID to create QCLK
VBIEN This bit enable¥BI data to be captured.
0* = Do not captur&/Bl
1 = CapturevBl
VBIFMT This bit determines the byte ordering ¥BI data.
0* = Pixel N on the/D[15:8] data lns, pixel N+1 on thé/D[7:0]
data lus
1 = Pixel N+1 on thé/D[15:8] data lnis, Pixel N on thevD[7:0]
data lus (Piel N refers to the fft, third, fith, and so on, while
pixel N+1 refers to the second, fourth, and sixth in a horizontal
line of video)
VALIDFMT
0* = Normal DVALID timing
1 = DVALID is the logicalAND of VALID and ACTIVE, where

ACTIVE is controlled by th&@CTFMT bit. Also, the QCLK
signal will free turn and is anvarted \ersion of CLKx1 or
CLKx2, depending upon whether 8- or 16-bitgdigutput
format is selected.
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VFILT These bits control the number of taps in\teetical Scaling FilterThe number of taps must be
chosen in conjunction with the horizontal scaletdr to ensure that the needed data does not
overflow the internal FIFO.

If the YCOMB bit in theVSCALE_HI register is set at a logical 1, the fallimg settings
and equations apply:

00* = 2-tap%(1+ z1 Available at all resolutions.

01 = 3-tap 1(1 +2Z71+ 77 Only available when scaling to less than
385 horizontal acte pixels for AL, or 361 for NTSC (CIF or
smaller).

10 = 4-tapi(1+3z'+3z2+Z>) Only available when scaling to

less tﬁan 193 horizontal aetipixels for AL, or 181 for NTSC
(QCIF or smaller).

11 = Stapi(1+4zt+622+473+7% Only available when
scaling to less than 193 horizontal eetpixels for AL, or 181
for NTSC (QCIF or smaller).

If the YCOMB bit in theVSCALE_HI register is set at a logical 0, the fallo
ing settings and equations apply:

00* = 2-tap interpolation onlyAvailable at all resolutions.

01 = 2-tap1(1+ 7Y and 2-tap interpolation. Onlyailable when
scaling to less than 385 horizontal eetpixels for AL, or 361
for NTSC (CIF or smaller).

10 = 3-tap 1(1+ 2771+ 7% and 2-tap interpolation. Onlyailable
when scaling to less than 193 horizontahacpixels for AL,
or 181 for NTSC (QCIF or smaller).

11 = 4-tapi(r+3zt+3z72+7) and 2-tap interpolation. Only
availa%le when scaling to less than 193 horizontalagixels
for PAL, or 181 for NTSC (QCIF or smaller).

noTe: - The Bt827A can only be used withV&ILT value of 00, because it does novéna
vertical scaling fter.
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- 1C—Extended Data Service/Closed Caption Status Register

0x1C—Extended Data Service/Closed Caption Status Register (CC_STATUS)

This register may be written or read by the MPU at ime. Upon reset, thealue of rgister bits 7, 1, and 0 are
indeterminate because their status depends on the incoming CC/EDS datg.retgster bits 6, 5, and 4 at
their reset &lue causes the CC/EDS circuitry to bevpred davn. LO_Hl is the LSBAn asterisk indicates the
default option.

7

6

4

3

PARITY ERR | CCVALID_EN EDS cc OR DA CC_EDS LO_HI
X 1 0 0 0 0 X X
PARITY_ERR This bit corresponds to the currering in CC_DATA.
0 = No error
1 = Odd parity error
note:  Closed caption data is transmitted using odd parity
CCVALID_EN This bit seres as a mask for the CBMD interrupts pin.
0 = Disabled CCY¥LID interrupts pin
1 = Enabled CCXLID interrupts pin
EDS This bit determines whether EDS data is written into the GTADFIFO.
0* = EDS data is not written into the CCAIA FIFO
1 = EDS data is written into the CCADA FIFO
cc This bit determines whether CC data is written into the GTADFIFO.
0* = CC datais not written into the CCADA FIFO
1 = CC data is written into the CC ADA FIFO
OR This bit indicates the CC ATA FIFO is full and that EDS or CC data has been Tdst bit is
read only On reset or read of CCADA, this bit is set to zero.
0 = An overflow has not occurred since this biasvlast reset
1 = An overflow has occurred
DA CC/EDS data\ailable. This bit indicates whetheralid data ®ists in the CC_BTA FIFO.
This bit is read onlyOn reset, this bit is set to zero.
0 = FIFO is empty
1 = One or more bytesvailable
CC_EDS This bit indicates whether a CC byte or an EDS byte is in the GTA Degister After the
CC_DATA register is read, this bit is automatically updafBuis bit is read onlyOn reset, this
bit is not \alid.
0 = Closed caption byte in CC AJA
1 = Extended data service byte in CAATA
LO_HI CC/EDS data are output in 16-bibwds. This bit indicates whether thewoor high byte is

located in the CC_BTA register This bit is read onlyOn reset, this bit is noalid.

0
1

Low byte is in the CC_BTA register
High byte is in the CC_BTA register
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Ox1D—Extended Data Service/Closed Caption Data

Ox1D—Extended Data Service/Closed Caption Data Register (CC_DATA)

The CC-DATA register is read only and can be read by the MPU wttiare. Any writes to this rgister are
ignored. Upon reset, thale of the bits in this gister are indeterminate because their status depends on the
incoming CC/EDS data. CC AJA(O) is the LSB.

7 6 5 4 3 2 1 0
CC_DATA
X X X X X X X X
CC_DATA The lav or high data byte transmitted in a closed captiorx@neled data service line.

Ox1E—White Crush Down Count Register (WC_DN)

This control rgister may be written to or read by the MPU at tiame. Upon reset, thealue of the rgister bits
is initialized to OX7FDNCNT(O) is the LSBThis ragister is programmed with a &6 complement number

7

6

VERTEN WCFRAME DNCNT
0 1 1 1 1 1 1 1
VERTEN
0* = Normal operation
1 = Adds \ertical detection algorithm to reject noise causaigef
vertical syncs.
WCFRAME This bit programs the rate at which the DNCNT and UPCAalTies are accumulated.
0 = Once-peffield
1 = Once-peiframe
DNCNT The walue programmed in these bits accumulates at a rate of onfielger frameThe accu-

mulated alue determines thexent to which thGC value needs to bewered to keep the
SYNC level proportionate to the whitevel.
The DNCNT walue is assumed gative:

3F = -1
3E = -2
00 = -64

Ox1F—Software Reset Register (SRESET)

This command wgister can be written at pime. Read ycles to this rgister return an undeied \alue.A data
write gycle to this rgister resets the diee to the dedult state (indicated in the commandister defiitions by
an asterisk)Writing ary data walue into this address resets theice.

104 DS20ORDSA N RPoclcuuall



Bt829B

4.0 Control Register Definitions

VideoSteam Il Decoders 0x3F—Programmable 1/0 Register (P_10)

Ox3F—Programmable 1/0 Register (P_IO)

This control rgister may be written to or read by the MPU at time. Upon reset, thealue of the rgister bits
is initialized to 0x00. OUT_0 is the LSBVhile in 8-bit output mode (SPI-8), tMD[7:0] pins are completely
asynchronous. IN[3:0] represent the digitabels input onVDJ[7:4], while the \alues programmed into
OUT[3:0] represent the output MD[3:0]

7 6 5 4 3 2 1 0
IN_3 IN_2 IN_1 IN_O ouT_3 ouT_2 ouT_1 ouT_0
0 0 0 0 0 0 0 0
IN[3:0] These input bits can be used to monitdemal signals fronwD[7:4]. The programmable 1/0
register is only accessible in the 8-Bit 4:¥:€rCb Output Mode (LEN = O)Mhen not in 8-
Bit Output Mode, the alues returned by the IN[3:0] bits are natid.
OUT[3:0] These output bits can be programmed to output miscellaneous additional signals from the

video decoder oWD[3:0]. The Programmable I/O gester is only accessible in the 8-bit 4:2:2
YCrCb Output ModeWhen not in the 8-Bit output mode, the OUT[3:0] bits are set to
logical 1.
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5.0 Parametric Information

5.1 DC Electrical Parameters

Table 5-1. Recommended Operating Conditions

Parameter Symbol Min Typ Max Units

Power Supply — Analog Vaa 4.75 5.00 5.25 \Y
Power Supply — 5.0 V Digital Vbb 4.75 5.00 5.25 \Y
Power Supply — 3.3 V Digital Vbpo 3.00 3.3 3.6 \Y
Maximum A [Vpp — Vaal 0.5 v
MUXO0, MUX1 and MUX2 Input Range 0.5 1.00 2.00 \Y
(AC coupling required)

VIN Amplitude Range (AC coupling required) 0.5 1.00 2.00 \Y%
Ambient Operating Temperature Ta 0 +70 °C
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Table 5-2. Absolute Maximum Ratings

Parameter Symbol Min Typ Max Units

Vap (measured to AGND) 7.00 \Y

Vpp (measured to DGND) 7.00 \

Voltage on any signal pin (See the note below) DGND -0.5 Vpp + 0.5 \

Analog Input Voltage AGND - 0.5 Vpp + 0.5 \Y

Storage Temperature Tg —65 +150 °’C

Junction Temperature T +125 °C

Vapor Phase Soldering TysoL +220 °C

(15 Seconds)

Note: Stresses above those listed may cause permanent damage to the device. This is a stress rating only, and functional
operation at these or any other conditions above those listed in the operational section of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

This device employs high-impedance CMOS devices on all signal pins. It must be handled as an ESD-sensitive device.
Voltage on any signal pin that exceeds the power supply voltage by more than +0.5 V, or drops below ground by more than
0.5V, can induce destructive latch-up.

Table 5-3. DC Characteristics (3.3 V digital I/0 operation)

Parameter Symbol Min Typ Max Units
Digital Inputs
Input High Voltage (TTL) ViH 2.0 Vbpo + 0.5 \Y
Input Low Voltage (TTL) ViL 0.8 Vv
Input High Voltage (XTOI, XT1l,) ViH 2.3 Vppo + 0.5 v
Input Low Voltage (XTOI, XT1l,) ViL GND - 0.5 1.0 \Y
Input High Current (ViN=Vpp) IH 10 HA
Input Low Current (V\=GND) n -10 HA
Input Capacitance (f=1 MHz, V|\=2.4 V) Cin pF
Input High Voltage (NUMXTAL, 12CCS) VIH 2.5 \Y
Digital Outputs
Output High Voltage (Ioy = —400 pA) Vou 24 Vbbo \Y
Output Low Voltage (I, = 3.2 mA) VoL 0.4 \Y
Three-State Current loz 10 HA
Output Capacitance Co 5 pF
Analog Pin Input Capacitance Ca 5 pF
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Table 5-4. DC Characteristics (5 V only operation)

5.1 DC Electrical Parameters

Parameter Symbol Min Typ Max Units
Digital Inputs
Input High Voltage (TTL) Vi 2.0 Vpp + 0.5 \Y
Input Low Voltage (TTL) ViL 0.8 \Y
Input High Voltage (XTOI, XT1l,) Vi 3.5 Vpp + 0.5 \Y
Input Low Voltage (XTOI, XT1l,) Vi GND -0.5 15 v
Input High Current (V;n=Vpp) Iy 10 HA
Input Low Current (V;y=GND) e -10 MA
Input Capacitance (f=1 MHz, V|\=2.4 V) CiN 5 pF
Digital Outputs
Output High Voltage (Ioy = —400 pA) Vo 2.4 Vob \Y
Output Low Voltage (I, = 3.2 mA) VoL 0.4 v
Three-State Current loz 10 HA
Output Capacitance Co 5 pF
Analog Pin Input Capacitance Ca 5 pF
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5.2 AC Electrical Parameters

Table 5-5. Clock Timing Parameters (1 of 2)

Parameter Symbol Min Typ Max Units

NTSC:

CLKx1 Rate £S1 14.318180 MHz

CLKx2 Rate (50 PPM source required) Fsp 28.636360 MHz
PAL/SECAM:

CLKx1 Rate £S1 17.734475 MHz

CLKx2 Rate (50 PPM source required) Fso 35.468950 MHz
XT0 and XT1 Inputs

Cycle Time 1 28.2 ns

High Time 2 12 ns

Low Time 3 12 ns

110 D829BDSA N RPoclcuuall



Bt829B/827B

5.0 Parametric Information
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Table 5-5. Clock Timing Parameters (2 of 2)

5.2 AC Electrical Parameters

Parameter Symbol Min Typ Max Units

CLKx1 Duty Cycle 45 55 %
CLKx2 Duty Cycle 40 60 %
CLKx2 to CLKx1 Delay 4 0 2 ns
CLKx1 to Data Delay 5 3 11 (25)@ ns
CLKx2 to Data Delay 6 3 11 (25)@ ns
CLKx1 (Falling Edge) to QCLK (Rising Edge) 41 0 8 ns
CLKx2 (Falling Edge) to QCLK (Rising Edge) 42 0 8 ns
8-Bit Mode®

Data to QCLK (Rising Edge) Delay 7b 5 ns

QCLK (Rising Edge) to Data Delay 8b 15 ns
16-Bit Mode®

Data to QCLK (Rising Edge) Delay a 14 ns

QCLK (Rising Edge) to Data Delay 8a 25 ns

sources, use the following equations:

Data to QCLK (setup) 16-bit mode

QCLK to Data (hold) 16-bit mode

Data to QCLK (setup) 8-bit mode

QCLK to data (hold) 8-bit mode

Notes: (1). Because QCLK is generated with a gated version of CLKx1 or CLKx2, the timing in symbols 7 and 8 are subject to
changes in the duty cycle of CLKx1 and CLKx2. If crystals are used as clock sources for the Bt829A, the duty cycle is
symmetric. This assumption is used to generate the timing numbers shown in 7 and 8. For non-symmetric clock

(2). Parenthesis indicate max CLKx1/CLKx2 to Data Delay when using Vppg = 3.3 V.

xtal period + CLKx1 to gclk (max) - CLKx1 to data (max)
or
symbol 1 + symbol 41 (max) - symbol 5 (max)

NTSC:349nS+8nS-11nS=319nS
PAL:28.2nS +8nS-11nS=25.2nS

xtal period - CLKx1 to gclk (min) + CLKx1 to data (min)
or
symbol 1 - symbol 41 (min) + symbol 5 (min)

NTSC:349nS-0nS+3nS=379nS
PAL:28.3nS-0nS+3nS=313nS

(xtal period)/2 + CLKx2 to gclk (max) - CLKx2 to data (max)
or
(symbol 1)/2 + symbol 42 (max) - symbol 6 (max)

NTSC: 17.5nS+8nS-11nS=145nS
PAL:14.1nS+8nS-11nS=11.1nS

(xtal period)/2 - CLKx2 to gclk (min) + CLKx2 to data (min)
or
(symbol 1)/2 - symbol 42 (min) + symbol 6 (min)

NTSC:17.5nS-0nS+3nS=20.5nS
PAL:14.1nS-0nS+3nS=17.1nS
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Figure 5-1. Clock Timing Diagram
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Table 5-6. Power Supply Current Parameters (3 and 5 V operation)

Parameter Symbol Min Typ Max Units
Supply Current |
VAA:VDD:S'OVv FCLKX2:28'64 MHZ, T:25°C 170 mA
VAA:VDD:S.ZSV, FCLKX2:35'47 MHZ, T=70°C 250 mA
Vaa=Vpp=5.25V, Fey kxp=35.47 MHz, T=0°C 280 mA
Supply Current, Power Down 65 mA
Table 5-7. Output Enable Timing Parameters
Parameter Symbol Min Typ Max Units
@ Asserted to Data Bus Driven 9 0 nS
OE Asserted to Data Valid 10 100 nS
OE Negated to Data Bus Not Driven 11 100 ns
RST Low Time 8 XTAL cycles

112 D829BDSA N RPoclcuuall



Bt829B/827B 5.0 Parametric Information

VideoSteam |l Decoders 5.2 AC Electrical Parameters

Figure 5-2. Output Enable Timing Diagram
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Table 5-8. JTAG Timing Parameters

Parameter Symbol Min Typ Max Units
TMS, TDI Setup Time 12 10 ns
TMS, TDI Hold Time 13 10 ns
TCK Asserted to TDO Valid 14 60 ns
TCK Asserted to TDO Driven 15 5 ns
TCK Negated to TDO Three-stated 16 80 ns
TCK Low Time 17 25 ns
TCK High Time 18 25 ns

Figure 5-3. JTAG Timing Diagram

- 12-»e =13

TDI, TMS >< ‘ ><

TDO N

Table 5-9. Decoder Performance Parameters

Parameter Symbol Min Typ Max Units
Horizontal Lock Range +7 % of Line Length
Fsc, Lock-in Range +800 Hz
Gain Range -6 6 dB

Note: Test conditions (unless otherwise specified): “Recommended Operating Conditions.” TTL input values are 0-3 V, with
input rise/fall times < 3 ns, measured between the 10% and 90% points. Timing reference points at 50% for digital inputs
and outputs. Pixel and control data loads < 30 pF and =10 pF. CLKx1 and CLKx2 loads < 50 pF. Control data includes
CBFLAG, DVALID, ACTIVE, VACTIVE, HRESET, VRESET and FIELD.
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5.3 Package Mechanical Drawings

Figure 5-4. 100-Pin PQFP Package Mechanical Drawing
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5.4 Revision History

Table 5-10. Bt829B Datasheet Revision History

Revision Date Description

A 03/27/98 Engineering Release
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