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Amendments

11.01.04

11.10.04

11.17.04

11.18.04

12.27.04

1.13.05

2.10.05

2.14.05

2.15.05

2.19.05

Preliminary version 0.1

Change input video port selection: YO/CO = AI1/AI2; Y1/C1 = AIO/AI3
Fix crystal input/output (XIN/XOUT) frequency range at 20MHz.
Delete register 01h<bit7> definition; change to “Reserse”

Update to Version 0.3

Change to Lead Free (PBF) package
Revised “Function Description” contents. Add “Software Reset”/”Phase Lock
Loop” descriptions.
Add Sec10.3 “reference setting value” in register description.
Add “Electrical Characteristics”
Revised registers description of register# BDh~BFh/DOh
pdate to Version 0.4
Change input video port selection: YO/CO = AIO/AI2; Y1/C1 = AI1/AI3
Add Reg#03h<bit 2:0> “adaptive_mode” to software programming table of input
video selection.
Add registers to section 10.1 “Register Set”
Remove “color bar” function.
Revised “AGC control” content.
Revised “Input Format” content. Add channel switch programming suggestions.
Change register BAh name to “ PLLCTRL2”
Add “ Feh = FF” in section 10.3 “Reference setting value” for all modes; change
register 02h value to “4Eh” for all modes.
Remove 22-bit RGB output support
Add 22-bit YCbCr output support
Rearrange VBI registers number
Change Reg#65<5:4> to reserve
Add output timing diagrams
Add AC characteristics for output interface
Revise output data format from YUV to YCbCr
Revise contents of Analog Front End section
Update to Version 1.0

A\ 7

Change Marking to “AL240-B-QF44-PBF”
Replace the Analog front-end application schematic with AL240.

VV VVVVVVVVV VYVVVVY VVCVVYYVY

THE INFORMATION CONTAINED HEREIN IS SUBJECT TO CHANGE WIHOUT NOTICE.
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1 General Description

The AL240 is silicon efficient, cost effective high video quality NTSC/PAL SECAM video decoder
with high quality Y/C separation process. The AL240 decode NTSC/PAL SECAM composite video or
S-video and convert it into YCbCr 4:2:2, 8-bit digital video output. Employing adaptive filter
technology, the AL240 is able to provide a clear Y/C separated signals while maintaining excellent
frequency response. The result is sharp, high detail video that eliminates unwanted dot crawl and false
color effects. Fully programmable video characteristic control, such as hue, contrast, brightness,
saturation, are supported. The AL240 decoder incorporates an advanced vertical blanking interval
(VBI) data processor to do data slicing, parsing and decoding teletext, closed caption, and other
formats. Two wires of hardware channel switching input allow decoder to do an instant alternation of
analog CVBS input from one to the other. Up to 4 serial bus addresses can be selected via 2

configuration pins that allows multiple AL240 chips on the design without extra logic.

/
The AL240 supports power saving mode and operates under the low powler V¢ Itages (3f3V and 1,8V)
with 44-pin Lead Free (PBF) QFP package.

[\

Features

Decodes NTSC, PAL and SECAM ¢
Supports all variations of the N

) /.
, fombination N)

ong with separate sync signals, YCbCr 4:2:2 format output
Line-Lockeq( . frequencies

Excellent quali®y” Y/C separation — minimizes cross luma and cross color effects
Adaptive Comb Filter for NTSC&PAL Y/C separation

Software support format detection of video standard (NTSC, PAL or SECAM)
BCS (Brightness/Contrast/Saturation and Hue) control

Auto detects and locks VCR trick modes

Support VBI decoding

Decodes weak and noisy off-air signals

Hardware channel switching

Two-wire serial bus programming with up to 4 serial bus sub-addresses selectable
Software power down mode

3.3V and 1.8V mix low power supply

44-pin QFP Lead Free package

©2004 by AverLogic Technologies, Corp.Version 1.0 March 8, 2005 5
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¢

w

Applications

Video surveillance applications.
Mobile System

Handheld Applications

Video Capture devices

Video Phone

Networking Video

=

Block Diagram

Line Buffer

N
Al2 M
U
Al3 X
|
N
AlO M
U
Alf X
|/ LLC

VBI-Valid

Register File

AL240 Adaptive Comb Filter Video Decoder Block Diagram
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5 Chip Information

5.1 Marking Information

AL240-Y-ZZZddd-PBF

L Lead Free Package

Pin number: 44

Package: PF
PF: QFP

Version Number: A

Part Number:
XXXXX
umbe! n

FP package.

4

Package Power Supply | Status

Part number
AL240-B-PF44-PBF PF44: 44-pin plastic QFP (10x10mm) +1.8/3.3V Q1, 2005

Note: AverLogic Technologies PB-free products employ special PB-free material sets; molding
compounds/die attach materials and 100% matte tin plate termination finish do not use
materials containing PBB, PBDE or red phosphorus for green-product chips. AverLogic's
PB-free products are MSL classified at PB-free peak reflow temperatures that meet or

exceed the PB-free requirements of [IPC/JEDEC J Std-020B."

©2004 by AverLogic Technologies, Corp.Version 1.0 March 8, 2005 7
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6 Pin Diagram
The AL240 pin-out diagrams are following:

pvopas| [ |a4 22| | || DOIO]
paND[ [ |35 21| || |pop
RTsopyFswit [ [ |ss 20| | || DOJ2]
| [
RTsoyFswiol [ [ |7 19
AVERLOGIC I
sseL1][ [[ |8 v 18| || |pvDD33

©

AL240-B-PF44-PBF [ ..
XXXXX 16 :IDDGND

AGN “ XXXX 15[ [ Jpop
AVDD3 42 14 I Joors

ARl | |43 13| [| ] ol
VeMY a4 O 12| T ]oor

«Q o < o) © oo} o 9 -
® ) o 0o o Z o =~ © )
sel TR T = oy
< § o 2 U o < < o §
< £ T g 2 a
< @]

sseto)| [[ |3

cS 4

o

VCMCD]: 7

AL240 QFP - 44 PACKAGE TOP VIEW
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7 Pin Definition and Description

The pin-out definition and function are described as following:

Pin name .QFP'44 /o Description
Pin number | type
Analog input 3 (see input signal mapping table for
Al3 1 I .
details)
VBG 4 I | Decoupling or bypass of Bandgap voltage
VREFP 5 I Decoupling or bypass of positive internal reference
voltage
VREFN 6 I Decoupling or bypass of negative internal reference
voltage ]
VCMC 7 I [Chroma channel PGA negative refergnce inpu|t
Analog input O (see input signgd mapping tablg for
AlO 8 I details) @
AlL 9 1 Ana}og input 1 (see input siﬁﬂal apping Jable flor
details) T y
) 12~15, gital 8-piff Video\Data outplit signal
DO[7:0] 19~22 © 3/ltw£ oufpr dhta Pus fof 8-bit [h@.f T656
LLC 17 O J oMz L] (liae-locKed dldeky qutput/
SDA AN 23 - Sdrig dhch ihpugfoutput] (Ewo\witcserial bus)
SCL / \ 24\ I T [Sqria] clogk ippu ('fwo—wire serial bus)
RTSOI[0] / Vv /25,\ O | |R¢al Tinie Sy}@hpénization signals output 0
RTSO[1] 26 \ Q | [Real "l\imé/Synchronization signals output 1
RTSO[2] | 217 } (0 | |Real Time Synchronization signals output 2
_/ PR Real Time Synchronization signals output 3 when B7h[3]
RTSO[3]/FSW|0] 7 O |=0 or hardware channel switching control, input channel
select FSW[0] when register B7h[3] =1
Real Time Synchronization signals output 4 when B7h[4]
RTSO[4]/FSW[1] 36 O |=0 or hardware channel switching control, input channel
select FSW[1] when register B7h[4] =1
XOUT 31 O | Crystal output: 20 MHz
XIN 32 I | Crystal input: 20 MHz
Serial bus slave address select:
00: write address: 20H, read address: 21H
SSEL[1:0] 38, 39 I | O01: write address: 22H, read address: 23H
10: write address: 24H, read address: 25H
11: write address: 26H, read address: 27H
Global Reset Input and chip select. Pull high to enable
CS 40 I . ) i
chip operation and pull low to do chip reset
A2 43 1 Ana}og input 2 (see input signal mapping table for
details)
VCMY 44 I | Luma channel PGA negative reference input

©2004 by AverLogic Technologies, Corp.Version 1.0
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POWER, GROUND

AGND 2,41 PWR | Analog ground

AVDD33 3,42 PWR | Analog power, 3.3V
AVDDI18 10 PWR | Analog power, 1.8V

AGND 11 PWR | Analog ground

DGND 16, éi.’ 30, |PWR Digital pad ground

DVDD33 18, 34 PWR | Digital I/O pad power, 3.3V
DVDD18 29, 33 PWR | Digital core logic power, 1.8V

Note: I/O signal level: 3.3V and 5V tolerant.

_—
. . /
8 Function Description
—
8.1 Analog Front End o
The Analog Front End circuit of decoder incorporates|two 10-biqAnal g—tl-D gitad Converters
(ADC) performs the following function
—
—
DC restore ]
e Variable gdin |~
¢ Analog 1o Digital ¢onye]
The video signalfis inhg . It tequiyes’ DC restoration as normally been AC coupled.
Sustaining the|s efftajn|reference part of the signal is crucial for proper
decoding. The [progra piplifier (PGA) and the AGC circuit compensate the input
signal amplitude te‘e proper input range for the ADC.

Input base-band video signal amplitudes may vary significantly from the nominal level. It may be
doubly terminatedtwith 2 loads or un-terminated to allow pass through to other video equipment.
This will result in a gain range from 4 to 1/2.

e The signal will have a gain of one if it is properly terminated
e The signal will have a gain of %2 if it is doubly terminated
e The signal will have a gain of 2 if it is un-terminated

Thus the automatic gain control (AGC) can be set to a range of 2 to 2. Normally the AGC has a
maximum gain larger than 2 (possibly as high as 4) in order to ensure that processing signals are
maintained at constant levels by boosting weak signals for instance output from a distant broadcast.
However, the AGC does not need a wide bandwidth for gain larger than 2 because a larger gain
usually introduces “noise” on the signal.

©2004 by AverLogic Technologies, Corp.Version 1.0 March 8, 2005 10
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8.1.1 Analog Input Process

AL240 offers four analog inputs with internal switches to select among them e.g. 4 CVBS or 2 Y/C
or 1 Y/C and 2 CVBS. It allows seamless switching between video sources through software
programming. In addition, the hardware channel switching is also supported for composite video
inputs. During the hardware channel switching, the FSW[1:0] pins are configured as control signals
to select among 4 CVBS inputs. The selections of inputs are illustrated in input format section. The
analog input processor contains clamp circuit, analog amplifier, anti-alias filter and two video10-bit
CMOS ADC:s. This high performance analog process converts an analog signal to a quality digital
data for further decoding process.

8.1.2 AGC control

The gain control circuit will refer the gain levels defined at registers for the two analog §
or control these amplifiers automatically via a built — in Automatic Gain Coﬁl (AGC)

which should not be amphfled. In pra
proper video signal is not presented, yg

AL240 producgs ¢ 12
formats. The synd signal ut from RTSO[0] ~ RTSO[4] and control by registers B2h[4:0] ~
B6h[4:0] respectively/ Thegpins are individually programmable to yield following signals:

Register value of bit <4:0> Output
00h 0
Olh 1
02h Hsync
03h Vsync
04h Field
05h Hactive
06h Vactive
07h Hactive & vactive
08h VBI-valid
0%h No signal
0Ah Sync_locked
0Bh Composite sync

Others Reserved

©2004 by AverLogic Technologies, Corp.Version 1.0 March 8, 2005 11
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8.2 Power-Up and Chip Select (CS)

During power-up, the CS pin must be low for few ms to initial the reset sequence to bring AL240
registers to its default values. After the rising edge of CS, the chip will be in active stage after some
ms period; then the chip can be programmed for the desired configuration.

8.3 Software Reset

After power-up or a hardware reset, the decoder will remain in a reset state until register 3Fh bit O is
set to “0” (default value is “1”"). The chip will perform a software reset if 3Fh bit O is set to “1”. The
software reset will affect all modules except for the registers and only a hardware reset will restore
the registers back to default values.

8.4 Power-down and Power saving

=

A low stage of CS pin will reset the chip to default condition and keep at
CS is in low position. The internal operating clock will be in quiet perigd a
access until a high stage of CS. During the operation mode (CS in h1gh)
saving mode where the PLL clock can be turned off
bus. To wake up the chip, just program
are maintained.

ﬂage as lopg|as the
ntno x€gidtefr gan be
-wire serial
ter values

cdto_inc = (4fsc/f input) x 2%’ where fsc is the chroma sub-carrier frequency
Where,
finput is 20MHz input clock;

4fsc is sub-carrier frequency.

And their corresponding frequencies in different standard are:

Standard 4fsc (MHz)
NTSC 3.58 14.31818182
NTSC 4.43 17.734475
PAL B,D,G,H,ILN | 17.734475
PAL M 14.30244596
PAL CN 14.328225

©2004 by AverLogic Technologies, Corp.Version 1.0 March 8, 2005 12
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| SECAM | 17.144
8.6 Input Format
The AL240 is capable to multiplex 4 CVBS or 2 S-video of 4 analog ports without external
multiplexer. The video input selector is illustrated in the proceeding figures.
AlQ —g Al0 —o0
ADC ADC
Alt —0 | . y/c [ CHROMA All —e | . y/c [ CHROMA
Al2 """ Separation | g | yma Al """ Separation [ g | Uma
ADC |- ADC |-
Al —0 Al3 —0
Fig. CVBSO Fig. CVBS1 d
Al0 —= Al0 —=0 D
ADC ADC |- LD\
Al —o 1§ | Y/C | CHROMA All —o i y/C  H#f CHROMA
Al2 J_ Separation | . | UmA | Separation Lyl | yma
ADC ]
AlI3 —o0 O
—
Fig. CVBS2 = ig. QVBSS -
Alo—Leg
ADC £\
Al Y/C OMA VG » CHROMA
Al2 —C Separation { Separation_{ g | yma

Fig. S-Video: Y1/CH1

ADC
Al3 —0 U U -
ig. ige: YO/CO

Figure 1: Input Format Selector

The input video signals can be selected either through software programming setup (registers) via
two-wire serial bus or by hardware control-pins RTSO[3]/FSW[0] and RTSO[4]/FSWI1]. The
hardware control is only available for CVBS inputs. The control methods of input selection are
defined in “fast_sw” (bit 3 of register B7h). When this bit is set to 0, the input signals are selected
via registers setup; logic 1 will select hardware control for input composite signals.

When the input video signals are selected by software settings, the corresponding register values
and input video signals are described in the following table.

Where

adaptive_mode: 03h<bit 2:0>
fast_sw : register B7h<bit 3>,
yc_src: register 00h<bit 0>,
afe_in_sel: register B7h<bit 1:0>.

©2004 by AverLogic Technologies, Corp.Version 1.0 March 8, 2005 13
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03h< 2:0> B7h<3> 00h<0> B7h<1:0> Input pin Signal
adaptive_mode Fast_sw yC_SIC afe_in_sel

XXX 0 0 00 AIO CVBS0
XXX 0 0 01 All CVBSI1
XXX 0 0 10 Al2 CVBS2
XXX 0 0 11 Al3 CVBS3

011 0 1 00 AIOQ/AI2 (Y/C) | S video (YO/CO)

011 0 1 01 AI1/AI3 (Y/C) | S video (Y1/C1)

For composite video inputs (4 CVBS), AL240 provides hardware channel switching by using
hardware control pins RTSO[3]/FSW[0] and RTSO[4]/FSW[1] (in this case RTSO[3]/F/SW[O] and
RTSO[4]/FSW[1] are input pins). The input CVBS signals can be configured via hapdare pins

according to the table below. =

L
Where -
fast_sw : register B7h<bit 3>, ]
yc_src: register 00h<bit 0>,

ol

FSW/1:0]: pin RSTO[4]/FSW[1] and RS ﬂ/FS [C]./\
aniid :
B7h<3> | 00h<0> | ESWI[I:0 W vt b 1
Fast_sw HERC Sigfa i pi ~ = slgna
1 [ 0\ A |EL T Al \// Hardware switching CVBS0
1 L/ [\ 1 Al \ Hardware switching CVBS1
1 0 \ HIIL \ /MZ Hardware switching CVBS2
1 O HH = Al3 Hardware switching CVBS3
Note: Note: L 4 Inpyt lpgicdo 1| Hnput logic high.

For smooth changel #witching, it is essential to ensure that ALL240 detects the proper phase of the
video signal. Selecting appropriate vertical sync control mode ensure that following the channel
switch operation the AL240 is locked to the Luminance as well as chrominance for the color video
signal.

8.7 Adaptive Comb Filter

A comb filter can provide the better Y/C separation result from standard broadcasts, laserdisc, and
other composite sources without introducing some artifact in digital output. It also reduces
discolorations in fine picture details and provides purer color overall. A 3/5-line digital comb filter
is incorporated in the chip for NTSC/PAL composite video input to do Y and C signals separation.
The separation parse will look up 3/5 consecutive horizontal scan lines simultaneously so that it can
identify true chromance data out of lumance data for better data separation. The AL240’s adaptive
comb filter can dynamically change filter algorithm in the luma or chroma path to have a better
luma and chroma separation without introducing artifacts such as dots crawling at color boundaries
or false colors in high frequency luminance images (e.g. multi-burst pattern). Various Y/C
separation modes can also be manually selected by “adaptive_mode” (bit<2:0> of register 03h)

©2004 by AverLogic Technologies, Corp.Version 1.0 March 8, 2005 14
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8.8 VBI

AL240’s VBI decoder services various data type, teletext, close caption (CC) and wide screen
(WSS) signals, etc. The basic function of VBI decoder is to capture the VBI data embedded in the
analog video signal and convert it to its digital counterpart. The VBI output data is a stream of 8-
bit (byte) data, which can be stored in the registers for further decoding according to different VBI
data type. Figure below shows the data path in the decoder for the video and VBI data decoding.

VBI_Valid
VB l
Decoder
_
8 / q
/ M
U > Y
8/g  Luma g ] X [)
Signal from _ o / / [
ADC > Video =
—
Decoder K [) d U
8 m hroma > C
VA
LP40 NTSC/RAL/ and VBI Decoder
All /
igure 2: VBI Decoder
Following figur&gsd simplified block diagram of a VBI decoder. The start code detector compares

the 8-bit data from the ADC to the predefined code-word during the valid start code detection
period. If start code detected, the bit-counter, byte-counter in the serial to parallel convert and the
output stage block will be reset to zero. In addition, the next bit from the slicer is the least
significance of the first valid VBI data.

©2004 by AverLogic Technologies, Corp.Version 1.0 March 8, 2005 15
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Serial to Parallel
Converter o
20MHz c
Clock Adaptive WSS625 2
Slicer Bit Decoder »
o
Start Code e
Detector
VBI/
Mode Timing Video
. bate Data
Signal Output
Kg@ Selector
Front End and VBI Data VBI Mode
Resampler Clock
- Decoder
(shareware) Recovery
Other Video Decoder Functional Blocks
b1 onbf VBl decoder and Video decoder

) (]
Decoder Functional Blocks
redand stored in the internal buffer and accessible through corresponding

registers. The datain the buffer will be output in the next horizontal blanking interval of the data

capture. The VBI data will be multiplexed together with the luma data so that they are sharing the
same y-out port at the AL240. The VBI data can be retrieved from the multiplexed data based on
the v-count signal from AL240. For example, the US Close Caption will be at Line21. Hence by

VBI data will b
enabling the VBI US Close Caption Register for Line21, the VBI data will be captured when (v-
count +5) = 21 and the result will be available at the y-out port when (v-count + 5) = 22. Each of

16

the VBI will have 5-byte header followed by the VBI data. The following table summarized the

various VBI data type support by AL240.

March 8, 2005
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VBI Data Type Supported by the AL240 VBI Decoder
Data Length
Data . Sample Data .
Dat‘;BTI . | Amplitude Tisntir(““ﬁc) Rate Rate Rc‘i‘;c{(“ Start Code | Valid VBI Data Line (g’égl:gi“lj‘ériﬁ?
yp (IRE) Hs (MHz) (Mb/sec)
Code)
US Closed | 3022110 5040.500 | 05035 0.5035 ]~ Cyele 001b Line 21, 284 for NTSC 2-byte
Caption 0+2 Sinewave
EURO Line 18, 281 for PAL M
50+2 7 - Cycle .
Closed 10.50+0.500 0.5000 0.5000 . 001b line 22, 335 for PAL B, 2-byte
. 0£2 Sinewave
Caption D,G,H,ILN,CN
Teletext 1010 1010 1010 | Programmable
625A - 10.50+0.32 6.203125 6.203125 1010b (11100111b) Programmable 37-byte
Teletext
625B/ 606f22 13.874 6.9375 6.9375 - P(rlolglr ggllr?zgl)e Programmable 42-byte
WST625 B
Teletext 70, 100 1010 1010 1010 _4, Programnjabjle
625C 0 10.48+0.34 5.734375 5.734375 1010b r (111001 118 Programmable 33-byte
Teletext 70£2.5 1010 1010410 Pr. mablle
625D 0£25 10.5-10.97 5.6427875 | 5.6427875 1010(‘ L (1 ng\OO 1Y) Programmable 34-byte
Teletext _ J
525B/ 700f22 11700175 | 57272, | [5:4272 /‘ﬂ [ %f”g § 3‘;1)6 Programmable 34-byte
WST525 - ya| yan /P
Teletext = AN
525C/ 70’0100 10.48+0.340 | [5.72721 5.7 72@ \ 010 100115 1019 1°° A l”l*ﬁ’)l)e Programmable 33-byte
NABTS
Teletxt 70 #2.5 9.78+0 G 01 OLIQ(;IO 0 | Programmable
575D 0das \ D\ 3‘5152{ I,S. 7£ V2 ( 5. 7#7 b (11100101b) Programmable 34-byte
500V |[1r00adado 0. 33\33/ 111110001 L;ne 17, 280 for PAL M .
WSS625 OmVA. 59 5 J/GS/@ 11000111 0001 IE3C1Fh Line 23, 336 for PAL B, 14-bit (~2-byte)
T 1100 0111b D,G,H, I, N,CN
WSSJ 1yl 112040 0l44 0.447 - 10b Line 20, 283 for NTSC 20-bit (~3-byte)
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8.9 Serial Bus Interface

The AL240 registers can be accessed via a two-wire (serial data SDA and serial clock SCL) serial
bus, which is industrial I’C standard compliant. Each device connected to this serial bus is
recognized by a unique address and can operate as a transmitter or receiver. The device on the bus
that initiates and terminates a transfer called master, and the device on the bus that is addressed by
the master called slave. The AL240 chip acts as a slave device and responses command from master
device, such as micro-controller, to do the register update and feedback correspondingly.

The AL240 chip has two pins, SELO and SELI, to select up to 4 different access addresses. By
setting up different configuration on these two pins, that allows AL240 chip to select the write/read
access addresses among 24h/25h, 26h/27h, 28h/29h or 2Ah/2Bh. This can be very useful for the
design requires multiple AL240 chips. Table below summarizes the selections of write/read
addresses.

_
SEL1:SELO Write Address Read Address

00: 24H 25

01: 26H 2 1

10: 28H_ ~2pH] L)

11: 7 2AH V' bhar O

(I -

A\ (Sgrial datd) $ignals musthbepull high to a positive
thie bus-yqn %p 00 Kbits/s. The read/write

IT

CAS\< ister Index> <A> <Data> <A> <P>

<S>: Start signal

SCL SDA
High High to Low

The Start signal appears at High to Low transition on the SDA line when SCL is High.
<Write SA>: Write Slave Address
The Write Slave Address is 20h, 22h, 24h or 26h,
<Read SA>: Read Slave Address
The Read Slave Address is 21h, 22h, 25h or 27h.
<Register Index>: Value of the AL240 register index.
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<A>: Acknowledge stage

The host (master) generates acknowledge-related clock pulse. During the acknowledge clock pulse,
the host must release the SDA line (to High) in order that AL240 (slave) can pull down the SDA.

<NA>: Non-Acknowledged stage

The host (master) generates acknowledge-related clock pulse. The host also releases the

SDA line (to High) during the acknowledge clock pulse, but the AL240 does not pull it
down during this stage.

<Data>: Data byte written to or read from the register index

In read operation, the host must release the SDA line (to High) before the first clock pulse is
transmitted to the AL240.

<P>: Stop signal

SCL SDA ]
High Low to High

The Stop signal appears at Low to High transition on the SDK in

Suppose data FOh is to be written to regigter OFh using, wiq sla]'f-
as follows: d

15 High.

the timing is

L

Starti; Slave addr = 34 Ac?/ Indje @F © JT

SDA ﬂ I =~ I
VA

sC | i LEhnhii

TAckii Stop

|

Figure 4: Two-wire Serial Bus Write Timing

Suppose data is to be read from register 55h using read slave address 25h, the timing is as follows:

Star! Ack Read slave addr = 25h NAck
Slave addr = 24h Index = 55h  iAck Start Acki Data read cycle Stop
SDA { Li M1 I H -
SCL i LIUUUUUULLET LU L LU UL L U e 1

Figure 5: Two-wire Serial Bus Read Timing

©2004 by AverLogic Technologies, Corp.Version 1.0 March 8, 2005 19




w# AVERLOGIC

AL240

8.10 Output Format

The AL240 supports 8-bit YCbCr 4:2:2 digital formats along with LLC (27Mhz) line-lock clocks
for output. The ITU-R BT.656 standard is embedded in output data.

The internal output format control register needs to be set for proper output. The register value vs.
output format and corresponding output bus interface are described in the following tables.

Register Value
Blh<3:0> Output
000x ITU-R BT. 656 (8-bit. hsync & vsync can be output from RTSO[4:0] pins).

And corresponding data output mapping is indicated as following.

DO[7:0] Input/Output Pin Mappings T
000X P
Pin # 656 output
12 YCbCr7 =
13 YCbCr 6 d
14 [YCbCr5 ]
i Y ChEix 4
19 4] [Y€bCrd
L p0 / Cb/(\lr 12 —
21 [ [\ NCbee |
[ P2 YCbEZrO
34 RUSO/A1~
37 \ |/_RTS0[3]
21 ~ RTSO[2]
— 26 RTSO[1]
25 RTSO[0]
Table below 15the output video standard and their specification.
STANDARDS LINE RATE (KHz) | PIXEL TOTAL PER ACTIVE PIXEL PIXEL CLOCK
LINE PER LINE RATE
NTSC (M, 4.43) 15.73426 858 720 27
PAL (B,D,G,H.,I) 15.625 864 720 27
PAL (M) 15.73426 858 720 27
PAL (N) 15.625 864 720 27
SECAM 15.625 864 720 27
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The 8-bit ITU-R BT.656 output format is indicated by the following figure,

BT.656 EAV Code BT.656 SAV Code

alC C Flofo|x|8|1]|8]1 8|1|Flojo|X]|C C C c C
DOI70l g | Y R|Y|F|o|o|Y|o|o]|o]o olo|Flofo|v|e|Y|r|Y|B||R|Y Bl Y
4 g 268 e 4 »g 1440 >

BLANKING ACTIVE

HDE

Figure 6: ITU-R.BT656 Timing reference codes

Each timing reference code consists of a four word sequence in the following format: FF 00 00 XY

(in hexadecimal notation). Codes “FF 00 00 are fixed preamble of timing code and fourth byte

contains timing information as defined in following,

_

Where, d
F (Field): 0 — filed 1; 1 — filed 2 =
V (Blanking): O — elsewhere; 1 — during filed blankmg d
H (SAV/EAV): 0 —in SAV; 1 —in EAV ]
PO, P1, P2, P3: Protection bits ol Q /‘m
L]
XY bit number 7 L B 'SRINE [\ o
Functip,, | Fixed a3 ) T PI PO
o \ [\ l]]o =10 o 0 0
[ aV 1 N ld 0 \1T /IP1 1 0 1
2 7 [IN1] ( bWl v 1 0 1 1
3 1 ( Mo 0 1 1 0
41 Ny = 0 0 0 1 1 1
5 / A7 0 1 1 0 1 0
b/ 1 1 1 0 1 1 0 0
~ 1 1 1 1 0 0 0 1
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9 Register Definition
9.1 Register Set

Register Name Address | R/W | Default Description
CTRLO 00h R/W | O00h |[System configuration 0
CTRLI O0lh R/W | O0lh |System configuration 1
CTRL2 02h R/W | 4Eh |AGC configuration
YCSEPCTRL 03h R/W | 00h |YC separation control
HAGC 04h R/W | DDh |Luma AGC target value
NOISETH 05h R/W | 32h |Noise threshold
ADCSWAP 06h R/W | 00h |ADC swap
OUTPUTCTRL 07h R/W | AOh |Output control
LUMAC 08h R/W | 80h |Luma contrast adjustment
LUMAB 0%h R/W | 20h |Luma brightness adjustment
CHROMAS 0Ah R/W | 80h |Chroma saturation adjustment
CHROMAHPHASE |0Bh R/W| 00h [Chroma Hue adjystfuent
CHROMAAGC 0Ch R/W | 8Ah |Chroma AGC tdrgetval
CHROMAKILL 0Dh R/W| 07h [Chroma kill contral[[| [ N
CHROMAPOS OFh R/W | 200 |Chroma aufd positidn oniol
AGCPEAKNOM 10h 0Ah | [Eommandfactute fis¢ an§ /]
AGCPEAKCTRL  [11h RAV  08h | [Fox manuficthie tis¢ onlyl/
BLUESCRY 12h RAW| / 10h | [Blub creerb Y valye
BLUESCRCBem  [13h _, @ [[R/W | [ B4h | [[Blxesdreen (blvajie
BLUESCRC/R \ (dzh / R/W Oh B\lﬂc reenCr value
HDETCLAMHW / 5 R/W | | 20h \For/ﬂlanufacture use only
LOCKCOUN] lbh R/W \044:/ For manufacture use only
HLOOPMAX| 1}7 R/W-  O0Bh |For manufacture use only
CHROMADTOING| Y8518 7 [R/W | 00h [Chroma DTO increment [29:0]
HSYNCDTQINC / \ lﬁh ~1Fh |R/W | 00h [For manufacture use only
HSYNCTIME / 20h R/W | 3Eh |For manufacture use only
HSYNCOFFSET 21h R/W | 3Eh |For manufacture use only
HSYNCSTART 22h R/W | O00h |For manufacture use only
HSYNCEND 23h R/W | 80h |For manufacture use only
HSYNCRISSTART |26h R/W | 2Dh |For manufacture use only
HSYNCRISEND 27h R/W | 50h |For manufacture use only
HSYNCFLTSTART |2Ah R/W | D6h |For manufacture use only
HSYNCFLTEND 2Bh R/W | 4Eh |For manufacture use only
CHROMASTART 2Ch R/W | 32h |For manufacture use only
CHROMAEND 2Dh R/W | 46h |For manufacture use only
HACTIVESTART 2Eh R/W | 82h |Active video horizontal start time
HACTIVEWIDTH 2Fh R/W | 50h |Active video horizontal width
VACTIVESTART 30h R/W | 22h |Active video vertical start time
VACTIVEHEIGHT |[31h R/W | 61h |Active video vertical height
©2004 by AverLogic Technologies, Corp.Version 1.0 March 8, 2005 22
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VSYNCHMIN 32h R/W | FOh |For manufacture use only
VSYNCHMAX 33h R/W | OEh |For manufacture use only
VYSNCAGCMIN 34h R/W | ECh |For manufacture use only
VSYNCAGCMAX  [35h R/W | 10h |For manufacture use only
VSYNCVBIMIN 36h R/W | FOh |For manufacture use only
VYSNCVBIMAX 37h R/W | OEh |For manufacture use only
VYSNCCTRL 38h R/W | 40h |For manufacture use only
VSYNTIMECNT 39h R/W | OAh |Vsync time constant
STATUSI1 3Ah R 00h  |[Status register 1
STATUS2 3Bh R 00h |Status register 2
STATUS3 3Ch R 00h |[Status register 3
MUXANALOG 3Dh R/W | O00h |For manufacture use only
MUXDIGITAL 3Eh R/W | 00h |For manufacture use only
SOFTRST 3Fh \\ 0lh [Soft reset
VBICODECTRL 40h R/W | 04h |Teletext VBI frame code contrdl]
VBISTARTCODE 41h R/W | O00h |Teletext VBI Frame code
VBIDATAHL 42h R/W | 00h [VBI data high lefel
VBILINE7 43h R/W | 00h |VBI data type donfiguragon forlipe 7
VBILINES 44h R/W | 00h_, |VBI data type eonti Jurzftjgfﬂ forfline 8
VBILINE9 45h R/W. 00h | |VBI datafypt [condi bukatidn forflipe 9
VBILINEI0 46h AW 00k | |[¥BIN4ta pypé domfibukdtigy forlihe 10
VBILINE1 1 47h RAW ] 00h | [VBI ddtaltype donfigulitiof, foriline 11
VBILINEI2 48h IRW | /0 VBl dtaltypé donflibulatieh Tor line 12
VBILINE13 /\ 49h /|/ RMW ¢Oh VrB‘ﬁd,a.ta type 1guration for line 13
VBILINE14/ | A4An| . | [R/W ][ 6oh | \WBI fdtaltype configuration for line 14
VBILINElj Vv / Bh R/W 0\(/)}1 data type configuration for line 15
VBILINEI§ 4CH R/'W | \O¢ |VBI data type configuration for line 16
VBILINE17 Dy MD | /W 00h |VBI data type configuration for line 17
VBILINE13 / / ﬁE,ﬁ ~ |R/W | 00h |VBI data type configuration for line 18
VBILINEIQ / \(4Fh R/W | O00h |VBI data type configuration for line 19
VBILINE20N_”  [50h R/W | 00h |VBI data type configuration for line 20
VBILINE21 S1h R/W | O00h |VBI data type configuration for line 21
VBILINE22 52h R/W | O00h |VBI data type configuration for line 22
VBILINE23 53h R/W | O00h |VBI data type configuration for line 23
VBILINE24 s4h rRw ! oon l\lfils data type configuration for remaining
VBILINE2S 551 rRw ! oon 1\1/113313 data type configuration for remaining
VBILINE26 s6h rRw ! oon l\lfrlils data type configuration for remaining
VBIIGAINO 57h R/W | 00h |VBI loop filter gain for close-caption& teletext
VBIIGAIN1 58h R/W | 00h |VBI loop filter gain for wss625
CCDTOINC 59h&5Ah | R/W | 00h |DTO incremental value for close-caption clock
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recovery circuit

DTO incremental value for teletext clock

TELDTOINC 5Bh&5Ch [R/W | 00h o
recovery circuit
WSSDTOINC SDh&SER | R/W | 00h DTO incrgmegtal value for wss625 clock
recovery circuit
CCFSTART SFh R/W | 00h |Frame start for the close caption
WSSFESTART 60h R/W | B4h |Frame start for wss625
TELFSTART 61h R/W | O00h |Frame start for TELETEXT
CCDATAI 62h R 00h |Close captioning data byte 1
CCDATA2 63h R 00h |Close captioning data byte 2
VBINOISETH 64h R/W | 00h |Noise level for the VBI line
VBISTATUS 65h R 00h |VBI data status
CCSTART 66h R/W | 00h |Close caption start
WSSSTART 67h R/W | 64h [WSS625 start
TELSTART 68h R/W | 5Ah |Teletext start ]
HSSTART 69h R/W | 0Olh |Output hsync start position
HSWIDTH 6Ah R/W | 40h |Output hsync width
VSSTART 6Bh R/W| 0lh |Output vsync st ling £
VSWIDTH 6Ch R/W | 04h_ |Output vsync wideh| | [ /)
WSSDATA?2 6Dh R | 00h | |Wide serpén)signaling| dagd bytd 2
WSSDATAI 6Eh (R[] o00h| [Wid skregn §ignaling datd bykd 1
WSSDATAOQ 6Fh R/ /A0h /W/i‘qle skréeln $ignali hg _atla/by[e
HSDTOINCSTATUS [70h~73h | R[] [0Qh | [Hsynd DTQ in¢rethén s
CSDTOINCSZARUS [74h~7 O0h om|DITD jnirement status
AGCSTATUS 1\ 4®u&79. |1 Rl || Goh | YAGC gain ¥alue
CMAGSTAUS V' [ & R 00h | |Chréma magnitude
CGAINSTATUS TBH&IQ R| | \OPF” |Chroma gain
CORDICFSTATHES 7b 1 R¥ 00h |SECAM cordic frequency
NOISESTATUS/ |\ 1¥Fh R | 00h |Noise status
COMBFLTTH / \U80h R/W | 04h |Comb filter threshold
COMBFLTCONFIG [82h R/W| 42h |Comb filter configuration
CHROLKCONFIG  [83h R/W | 6Fh |For manufacture use only
COMBFLTTHI1 84h R/W | 07h |For manufacture use only
COMBFLTTH?2 85h R/W | 20h |For manufacture use only
COMBFLTTH3 86h R/W | 03h |For manufacture use only
COMBFLTTH4 87h R/W | 10h |For manufacture use only
CHROLOOPFLT 8Ah R/W | OAh |For manufacture use only
CHROHRECTRL 8Bh R/W | O0lh |For manufacture use only
CPUMPDLYCTRL  [8Dh R/W | 28h |For manufacture use only
CPUMPADIJUST 8Eh R/W | C8h |For manufacture use only
CPUMPDLY 8Fh R/W | BOSh |For manufacture use only
VERSION BOh R 42h  |Chip version
OFORMAT Blh R/W | 10h |Digital output format control
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Control RTSO[0] output signal as Hsync,
RTSO[0]&TSTPAT |[B2h R/W | 02h |Vsync, Field or others. Default output signal
for RTSO[0] is Hsync signal.
Control RTSO[1] output signal as Hsync,
RTSO[1] B3h R/W | 03h |Vsync, Field or others. Default output signal
for RTSO[1] is Vsync signal.
Control RTSO[2] output signal as Hsync,
RTSO[2] B4h R/W | 04h |Vsync, Field or others. Default output signal
for RTSO[?2] is Field signal.
Control RTSO[3] output signal as Hsync,
Vsync, Field or others. Default output signal
RTSO[3] B5h R/W 1 07h foryRTSO[O] is “Hactive ANDs Vacrz)tive”g
signal.
Control RTSO[4] output signal as Hsync,
RTSO[4] B6h R/W | 08h |Vsync, Field or others. Default output signal
for RTSO[4] is VBI valid signal.
Selects four analog mputs AIO, |Al1, AI2 and
AI3 for the co nﬁns dVBSs, 2 S-
video, 2 CVBS/1 |S-¥tlebd or 1| YPbPr inputs.
AFEIN&FSW B7h(4] RIW OOh/ And enabl 0 am 1 ardwarep
- switchim/g'/f:;; rol signplsOutput from
] RTS(3] and RTSA[4] re,{ge tively.
PLLCTRL 0 BSh R&‘JVVV 00h /P@ etuab{le ppwer dov WL@ circuit
1 divider|vdlyeq
PLLCTRL1 £ \  [Bo9h 1/ \[[RW | [ 92h | [For mapufacthrdmse only
PLLCTRL2/ | ﬁAh ' 1R/W Oh | \P e¢dback divider settings
LLCDTOINC 3V / Bh R/W 3§h KL€'DTO increment value <31:24>
LLCDTOINC|2 Cl R/W| \EZE [LLC DTO increment value <23:16>
LLCDTOINC|1 py \ED /W] 8Eh |LLC DTO increment value <15:8> (unused)
LLCDTOINC / |\ IBEh R/W | 38h [LLC DTO increment value <7:0> (unused)
U ¢ 4 bit <3:0> FIFO gain level adjustment
Max: 8
Min: 0
FIFOGAIN BFh R/W 03h For FIFO level > 8: Fixed DTO, LLC output
frequency depend on the value of registers
BBh and BCh
DCRSTOCTRL 0 COh R/W | D4h [DC restore circuit filter and gain control
DCRSTOCTRL 1 Clh rw ! 1BR DC restore circuit accumulate width
adjustment
MANUALGAIN C2h R/W | 40h |Manual Gain adjustment
PBKILLTH C3h R/W | COh [For manufacture use only
DCRSTOHMID Cah rRw ! 7h Set the horizontal mid-point used to reset the
DC-restore accumulators.
MINSYNCHEIGHT |C5h R/W | 10h |For manufacture use only
SLEWCTRL C8h R/W | 51h [For manufacture use only
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SLEWINC Ch ~ CBh | R/W 312}?EA For manufacture use only
SLEWPERIOD CCh R/W | 10h [For manufacture use only
SLEWPOLTH CDh R/W | C8h [For manufacture use only

Output data FIFO level status; Read only value
FIFOLEVEL boh R around 0x80h while DTO lock
AFETSTMODCTRLI |D2h R/W | 10h |For manufacture use only
AFETSTMODCTRL?2 |D3h R/W | FCh [For manufacture use only
DATASWAP D4h R/W | 00h |Output data swap
YCGAIN D5h R/W | 05h [Adjust PGA amplifier gain level
WRITEENABLE FEh R/W | 00h [Register write enable

9.2 Register Description

INDEX Register Description

(HEX) Register Name  BITS

Standard Control Register

Function Description

\ \

d

00 System Configuration 0 (R@&
yc_src <0> I -
0
1
<3r> ided
0
0p1]
PAL (M)
011 PAL (CN)
100 SECAM
<4> The number of scan lines per frame
0 525 (default)
1 625
hpixel <6:5> Output display format
00 NTSC, PAL(M); 858 pixels/line (default)
01  PAL(B,D,G,H,I,CN), SECAM; 864
pixels/line
10 NTSC Square Pixel, PAL(M) Square Pixel;
780 pixels/line
11 PAL(B,D,G,H,ILN) Square Pixel; 944
pixels/line
hv_delay <7> Emulate the HV-delay found on Sony studio
monitor
0 Disabled (default)
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1 Enabled
01 System Configuration 1 (R/W) [CTRL1]
ped <0> Enables black level correction for 7.5 blank-to-
blank setup (pedestal)

0 No pedestal subtraction
1 Pedestal subtraction (default)
chroma_burst5tol <1> The burst gate width

0
0 5 subcarrier clock cycles (default)
1 10 subcarrier clock cycles
chroma_bw_lo  <3:2> Chroma low pass filter to wide or narrow
00  Narrow
01 Wide

10 Extra wide

luma_notcha_bw <5:4> Luma notch width ]
00  None (default) =
01 Narrow
. —
10 Medium .
11 Wide ;J
Reserved <7:6> Defaj t ‘000°| for normad| Opératio
—
02 AGC Configuration (R/W)((g-lﬂ ] [D\ m

hpostte AIG JAja le [¥disabled, then
et (Regyste ) is used to drive the
indiredtly.
On (default)
he chroma AGC enables. If disabled, then the

AGC target is used to drive the AGC gain directly.

Off
1 On (default)
agc_half_en <2> The half gain mode enable, when unlocked, for the
analog front end.
0 Off
1 On (default)
dagc_en <3> The digital AGC enable. The digital AGC is used in
series with the analog gain.
0 Off

1 On (default)
dc_clamp_mode <5:4> The analog front end DC clamping mode
00 Auto; use backporch when a signal exists;
use synctip if no signal exists (default)
01 Backporch only
10 Synctip only
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mv_hagc

hagc_field

YC-Separation Control Registers

<6>

<7>

11 Off

Automatically reduces the gain (set in Register 4)

by 25% when macro-vision encoded signals are

detected

0 Off

1 On (default)

The gain update

0 Off (default); updated once per line after DC
clamping

1 On; updated once per field at the start of
vertical blank

03 YC Separation Control (R/W) [YCSEPCTRL]

adaptive_mode

Horizontal Acquisition Registers

<2:0> Composite signal’s Y/C separation adaptive mqdg

<7:4>

before color demodulation. =
000 Fully adaptive (default)
001  Vertical adaptive (verti¢a

AL/ myol qnly)
e (ffor 1101sy

Friter (PAL

bteh-fyiter at the luma path after the

his filter can be turned on or off

ective of the adaptive mode setting
Disabled (default)

1 Enabled

Reserved

04 Luma AGC Value (R/W) [HAGC]

hagc

<7:0>

Luma AGC target value. The gain of the AGC is
modified until the horizontal sync height is equal to
this value.

Standard Programming Value
NTSC M DDh (221d) (default)

NTSCJ CDh (205d)

PAL B,D,G,H,, COMBN, DCh (220d)
SECAM
PAL M,N DDh (221d)

NTSC M (MACROVISIOIN) A6h (166d)
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PAL B,D,G,H.,I, COMB N AEh (174d)
(MACROVISION)

Note:

05

When a MacroVision signal is detected, luma AGC target value is automatically reduced by
25%.
If “hagc_en” (02h<0>) is “0”, then “hagc” is used to directly drive the analog gain. In this case,

a value of 64 represents a unity gain, 32 represents a one-half gain, and 128 denotes a double
gain.

Noise Threshold (R/W) [NOISETH]

06

noise_thresh <7:0> This value sets the noise value at which the circuit
considers a signal noisy. The detected noise value
may be read back through register 7Fh
(“status_noise”). If the detected noise value is
greater than “noise_thresh”, then register 3Ch<3>
(“noisy”) is set. Larger values of “status_noise’{7]
indicate noisier signals, so larger values of
“noise_thresh” decreases the lik ihgd of “noipy
being set while smaller values gf[“n61se ghresh/*
increases the likelihood of “noisy*] bein

L

(default = 32h)
D / ~~
elp pairs to the analog

ADC Swap (R/W) [ADCS@PT /D\
efault)

Reger]
Siwap
ont-g

0
1
ap the MSBs and LSBs from the analog front-

end’s ADC

0 Disabled (default)

1 Enabled

adc_updn_swap <7> Swap the DC clamp up/down controls to the analog
front-end.

0 Disabled (default)
1 Enabled

Output Control Register

07

Output Control (R/W) [OUTPUTCTRL]

yc_delay <3:0> This 2’s complement number controls the output
delay between luma and chroma. Negative values
shift luma outputs to the left while positive values
shift luma values to the right. The range is [-5, 7].
Default = 0
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blue-mode <5:4> Blue screen mode control
00  Disabled
01 Enabled
10  Auto (default)
11 Reserved
cber_swap <6>  Swap Cb/Cr output
0 Don’t swap Cb/Cr (default)
1 Swap Cb/Cr
Reserved <7>  Reserve
Luma Adjustment Registers
08 Luma Contrast Adjustment (R/W) [LUMAC]
contrast <7:0> The adjustable gain to the luma output path.
(default = 80h) _
09 Luma Brightness Adjustment (R/W) [LUMAB]
brightness <7:0> The adjustable brightness level
path. This value is offset by -3Z,1.e
(default) implies a brightness leve
of 0 umplie$ a brightnegs]fevellof
3 . /
Chroma Adjustment Registers g D
Chrofi@Saturation_Adjlstmen ( O AS
satfiratio <7 0 Collor| Jathiratio t@Malue (default = 80h)
e/ﬁla ¢ Adjubtmént (RAWYFHROMAHPHASE]
U hiS/Z’ s complement number adjusts the hue phase
offset (default = Oh)
Chvomg/AGC (R/W) [CHROMAAGC]
cagc <7:0> Chroma AGC target (default = 8Ah)
0D Chroma Kill (R/W) [CHROMAKILL]
chroma_kill <3:0> Chroma kill level (default = 7h)
hlock_ckill <4> When set, chroma is killed whenever horizontal
lock is lost (default = Oh)
vbi_ckill <5>  When set, chroma is killed during VBI (default =
Oh)
user_ckill mode <7:6> User chroma kill mode
00  Auto hardware chroma kill (default)
01 Forces chroma kill on
10 Forces chroma off
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OF

Chroma Autoposition (R/W) [CHROMAPOS]

cautopos

fixed_burstgate

Blue Screen

<4:0> The chroma burst gate position relative to the auto
centre position (default = 0Ch)

<5>

When set, this bit disables the burst gate

autopositon. The manual burstgate window position
is defined by the burst_gate_start(2Ch) and
burst_gate_end(2Dh) register. (default = 1h)

<7:6> Reserved

12 Blue Screen Y (R/W) [BLUESCRY]
blue_screen_y <7:0> This register controls the blue screen (no video)
luma value. The range is [16,235]. (default = 10h)
_
13 Blue Screen Cb (R/W) [BLUESCRCB]
blue_screen_cb  <7:0> This register controls the blue screegfno video) Ub
chroma value. The range is [16,24:0] (def =B4h)
/
14 Blue screen Cr (R/W) [BLUESCRCR] 4 P

blue_screen_cr

<7:0> Thisxegistgrs|controls ghi blu¢ s
5
e

a valpe ange 18 [ 6,240].

e the S

ues of chroma DTO registers,

I8~

the chroma sub-carrier frequency

4fgc 1s sub-carrier frequency. And their corresponding frequencies in different standard are,

18

Standard 4fsc (Mhz)
NTSC 3.58 14.31818182
NTSC 4.43 17.734475
PAL B,.D,G,H,IN | 17.734475
PAL M 14.30244596
PAL CN 14.328225
SECAM 17.144

Chroma DTO Increment [29:24] (R/W) [CHROMADTOINC]

cdto_inc

<5:0> These bits contain bits [29:24] of the 30-bit-wide

©2004 by AverLogic Technologies, Corp.Version 1.0

March 8, 2005 31




w# AVERLOGIC

AL240
chroma DTO increment
Reserved <6>  Reserved
cdto_fixed <7>  Fixes the chroma DTO at its centre frequency
0 Disabled (default)
1 Enabled
19 Chroma DTO Increment [23:16] (R/W) [CHROMADTOINC]
cdto_inc <7:0> BitS <23:16> of 30-bit-wide chroma DTO
increment
1A Chroma DTO Increment [15:8] (R/W) [CHROMADTOINC]
cdto_inc <7:0> Bit <15:8> of 30-bit-wide chroma DTO increment
1B Chroma DTO Increment [7:0] (R/W) [CHROMADTOINC]
cdto_inc <7:0> Bit <7:0> of 30-bit-wide chroma DTO increment,
2E Active Video Horizontal Start Time (R/W) [ACTIVEHSTA{ﬂiTﬂ o
hactive_start <7:0> This bits control the active vid¢o [linetire 1
This specifieg the beginni f
register is yseld to centy
h @ not peluséd to d
size. (d 2@
OF Actig@Nideo Horizepifal WidiH ( v k
had¢tive wid <7:0 a iv%ékri é\(:’ifﬁj time fterval control. It
spegifii¢s t 1 f the active line, and should not
be wsgd\to/crop the image to a smaller size. The
valte 640 is added to this register.
(default = 50h (80) = 640+80 =720)
Vertical Syng apd Field Detection Registers
30 Active Video Vertical Start (R/W) [VACTIVESTART]
vactive_start <7:0> Controls the first active video line in a field. It
specifies the number of half-lines from the start of a
field. (default = 22h)
31 Active Video Vertical Height (R/W) [VACTIVEHEIGHT]
vactive_height <7:0> The active video height control. It specifies the
height by the number of half-lines. The value 384 is
added to this register. (default = 61h (97) =
97+394 = 481 half-lines)
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39 Vsync Time Constant (R/W) [VSYNCTIMECNT]

vloop_tc <1:0> Vertical PLL time constant
00  Fast. Only useful if the vloop_cntl register is
not 11. Internal values are 2 and 1.
01 Moderate. Internal values are 1 and V4.
10 Slow. Internal values are 2 and 1/16
(default)
11 Very slow. Most useful for noisy signals.
Internal values are Y4 and V2.
field_detect_mode <3:2> The field detection logic control. (default = 2)
vodd_delayed <4>  Delays detection of odd field by 1 vertical line
0 Disabled (default)
1 Enabled
veven_delayed <5>  Delays detection of even field by 1 vertical line
0 Disabled (default)
1 Enabled
flip_field <6>  Flips even/odd fields =
0 Disabled
1 Enabled
field_polarity <7>  Output field polarity l]
0 /Flel = 1 for oddfields/ field|=
fields (defaul
1€l = fﬁo 1 fiellds, [figld

_

v

3A Status R 1s;er\l\(R

[ Sfg ignal-det 3&{@/
0 ignaldetected
1| | No signal detected
<|l orizontal line locked
0 Unlocked
vloC

N
—
9]
H
e
[

A
o
7
A=

1 Locked
<2>  Vertical lock
0 Unlocked
1 Locked
chromalock <3>  Chroma PLL locked to color burst
0 Unlocked
1 Locked
Reserved <7:4> Reserved

3B Status Register 2 (R) [STATUS2]
proscan_detected <0>  Progressive scan detected
0 Undetected
1 Detected
Reserved <7:1> Reserved
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3C Status Register 3 (R) [STATUS3]
PAL_detected <0> PAL Color Mode detected
SECAM_detected <1>  SECAM Color Mode detected
625lines_detected <2> 625 Scan Lines detected
noisy <3>  Noisy signal detected. It is set when the detected
noisy value (status register 7Fh) is greater than the
value programmed into the “noise_thresh” register
(0O5h).
ver <4>  VCR detected
ver_trick <5> VCR Trick-Mode detected
ver_ff <6>  VCR Fast-Forward detected
VCI_Tew <7>  VCR Rewind detected
Reset Register
3F Reset Register (W) [SOFTRST] ]
soft_rst <0>  Soft Reset ]
0 Normal operation B
1 Software reset 1
Reserved <7:1> Reserved ]
VBI Decoder Registers QD /‘ﬂ
—
40 Teletext VBI Frame Code @r ( [\@I )@C ‘RL
vbi \ tha L =
0 u
1
\% t_err {igngred <[l “1, 1t will allow one bit error in the
starteode detection. When this bit is “0”, all the
start-code-bits must be correct during VBI line
detection
0 Off (default)
1 On
adap_slvl_en <2>  Adaptive slicer enables. When it is enabled, the
slicer level is determined by the built-in adaptive
slicer generator. When is disabled, the slicer level is
specified in the vbi_data_hlvl register.
0 Off
1 On (default)
Reserved <7:3> Reserved
41 Teletext VBI Frame Code Register (R/W) [VBISTARTCODE]
Strart_code <7:0> The Frame Code used in the teletext for byte
synchronization
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42 Data High Level Register (R/W) [VBIDATAHL]
vbi_data_hlvl <7:0> The VBI data high level
43 VBI Data Type Configuration Register For Line 7 (R/W) [VBILINE7]
vbil70 <3:0> Set VBI data type for odd field
vbil7e <7:4> Set VBI data type for even field (Line 270 for 525
system. Line 320 for 625 system)
44 VBI Data Type Configuration Register for Line 8 (R/W) [VBILINES]
vbil8o <3:0> Set VBI data type for odd field
vbil8e <7:4> Set VBI data type for even field (Line 271 for 525
system. Line 321 for 625 system)
45 VBI Data Type Configuration Register for Line 9 (R/W) [VBILINE9]
vbil9o <3:0> Set VBI data type for odd field .
vbil9%e <7:4> Set VBI data type for even field (Line 272 for 32

system. Line 322 for 625 system) ]

L
46 VBI Data Type Configuration Register for Line 10 (R/W) [V|B m

vbill00 <3:0> Set VBI datatype for odd fiel =
vbill0e <7:4> Set VBI daja fype for ¢ven ficld (Eipe| 275 for 323
Systemn. Line B2 for6 S system

L
47 VBI Data Type Configuration|fe i@Li L ]
<B:0%| Set|V t j/iiﬁg'
Vb l <7:4% | Spt|V 1oy quentield (Line 274 for 525
e 625 system)

SYys
48 \ I Data. yQ onfjgurption fegister Line 12 (R/W) [VBILINEI12]
v j3|9'§ Set VBI data type for odd field
v 11 <7:4> Set VBI data type for even field (Line 275 for 525
system. Line 325 for 625 system)

49 VBI Data Type Configuration register Line 13 (R/W) [VBILINE13]
vbill3o0 <3:0> Set VBI data type for odd field
vbill3e <7:4> Set VBI data type for even field (Line 276 for 525
system. Line 326 for 625 system)
4A VBI Data Type Configuration register Line 14 (R/W) [VBILINE14]
vbill4o <3:0> Set VBI data type for odd field
vbill4e <7:4> Set VBI data type for even field (Line 277 for 525
system. Line 327 for 625 system)
4B VBI Data Type Configuration register Line 15 (R/W) [VBILINEI1S5]
vbill50 <3:0> Set VBI data type for odd field
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vbill5e <7:4> Set VBI data type for even field (Line 278 for 525
system. Line 328 for 625 system)
4C VBI Data Type Configuration register Line 16 (R/W) [VBILINEI16]
vbill6o <3:0> Set VBI data type for odd field
vbill6e <7:4> Set VBI data type for even field (Line 279 for 525
system. Line 329 for 625 system)
4D VBI Data Type Configuration register Line 17 (R/W) [VBILINE17]
vbill70 <3:0> Set VBI data type for odd field
vbill7e <7:4> Set VBI data type for even field (Line 280 for 525
system. Line 330 for 625 system)
4E VBI Data Type Configuration register Line 18 (R/W) [VBILINEI18]
vbill8o <3:0> Set VBI data type for odd field -
vbil18e <7:4> Set VBI data type for even field (Line 281 for 32
system. Line 331 for 625 system) ]
=
4F VBI Data Type Configuration register Line 19 (R/W) [ VBILINEA 9m
vbil190 <3:0> Set VBI dagatype for odd fi¢l ]l =
vbil19e <7:4> Set PBI dafa type for ficld (Eipe| 232 for 321
ystern. Line P32 for\62S system
Q [
50 VBI Data Type Configuration 16/in tepLi ( LINE2
vbil200 ‘0}| Sel|VBI data [yp d Eg'd
vbl20e </:4> | Set{VBI data pypedor guen'field (Line 283 for 525
system| Line B 625 system)
51 VBI|Data yQ onfjgurptioh tegister Line 21 (R/W) [VBILINE21]
vhild 1 \/ js:bé “Set VBI data type for odd field
vhil2Te <7:4> Set VBI data type for even field (Line 284 for 525
system. Line 334 for 625 system)
52 VBI Data Type Configuration register Line 22 (R/W) [VBILINE22]
vbil220 <3:0> Set VBI data type for odd field
vbil22e <7:4> Set VBI data type for even field (Line 285 for 525
system. Line 335 for 625 system)
53 VBI Data Type Configuration register Line 23 (R/W) [VBILINE23]
vbil230 <3:0> Set VBI data type for odd field
vbil23e <7:4> Set VBI data type for even field (Line 286 for 525
system. Line 336 for 625 system)
54 VBI Data Type Configuration register for remaining lines (R/W) [VBILINE24]
vbil240 <3:0> Set VBI data type for odd field
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vbil24e <7:4> Set VBI data type for even field (line 287 for 525
system, line 338 for 625 system)
55 VBI Data Type Configuration register for remaining lines (R/W) [VBILINE25]
vbil250 <3:0> Set VBI data type for odd field
vbil25e <7:4> Set VBI data type for even field (line 288 for 525
system, line 338 for 625 system)
56 VBI Data Type Configuration register for remaining lines (R/W) [VBILINE26]
vbil260 <3:0> Set VBI data type for the lines in the odd field
except line 7 to line 25
vbil26e <7:4> Set VBI data type for all the lines in the even field
except lines 270 to 288 for 525 system, or lines 329
to 338 for 625 system
57 VBI Loop Filter I Gain Register 0 (R/W) [VBIIGAINO] ]
vbi_cc_lpfil _gain <23:0> Loop filter gain for close-caption
Recommend Setting: Close Ca 'OIJ; 6
Gemstar Close& ap 5
Reserved <3>  Reserved
vbi_tele_Ipfil_gain <6:4> Looifilter gdin for tel t
. -
58 VBI Loop Filter I Gain Registar | ) IN 1]
vbi_sf88§25_lpfil_ <% fltér \galin for wsk6 fU Ul
gaj
Resefv ved
59 @I TO Register (R/W) [CCDTOINC]
_H—(o ;I7 02l "Bit <15:8> of the 16-bit DTO incremental value for
close-caption clock recovery circuit.
SA Lower Byte VBI Close Caption DTO Register (R/W) [CCDTOINC]
vbi_caption_dto  <7:0> Bit <7:0> of the 16-bit DTO incremental value for
close-caption clock recovery circuit
5B Upper Byte VBI Teletext DTO Register (R/W) [TELDTOINC]
vbi_teletext_dto <7:0> Bits<15:8> of the 16-bit DTO incremental value for
teletext clock recovery circuit.
(default = 12DBh)
5C Lower Byte VBI Teletext DTO Register (R/W) [TELDTOINC]
vbi_teletext_dto <7:0> Bits<7:0> of 16-bit DTO incremental value for
teletext clock recovery circuit
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5D

Upper Byte VBI WSS625/WSSJ DTO Register (R/W) [WSSDTOINC]

SE

vbi_wss625 _dto  <7:0> Bits<15:8> of 16-bit DTO incremental value for
wss625 or wssj clock recovery circuit.

Lower Byte VBI WSS625/WSSJ DTO Register (R/W) [WSSDTOINC]

SF

vbi_wss625 dto  <7:0> Bits<7:0> of 16-bit DTO incremental value for
wss625/wssj clock recovery circuit.

VBI Close Caption Data 1 Register (R/W) [CCESTART]

60

caption_frame_start<7:0> The frame start for the close caption

VBI Close Caption Data 1 Register (R/W) [WSSFSTART]

61

wss625_frame_start<7:0> The frame start for the wss625 or wssj Recommend
Setting: wss625 = B4h (default) .
Wssj = 64h

_—1

—
VBI Close Caption Data 1 Register (R/W) [TELFSTART] |

62

teletext_frame_start<7:0> The frame t for the E‘E/aFYEEX}‘ %
rd oramipin Vglu

U/

A\

h
34h—
4h
34h
35h
35h
35h

63

VBI'Clo aptiortData 1 Register (R) [CCDATAT]
ccatal/ —  <7:0> Close caption data byte 1

VBI Close Caption Data 2 Register (R) [CCDATA?2]

64

ccdata2 <7:0> Close caption data byte 2

VBI Close Caption Data 1 Register (R/W) [VBINOISETH]

65

vbi_noise_th <7:0> The noise level for the VBI line thus anything
below the threshold is zero for data slicing. It
specified the lowest level of the adaptive slicer
level when there is no VBI data.

VBI Data Status Register (R) [VBISTATUS]

cc_rdy <0>  Close caption data register data. This bit is set to 1
if both CCDATA registers contain the valid close
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caption data. This bit will be reset to 0 during
system reset. It will also be cleared at the beginning
of a new field.

wss_rdy <1> WSS data register data valid. This bit is set to 1 if
all the WSS registers contain the valid WSS data.
This bit will be reset to O during system reset. It
will also be cleared at the beginning of a new field.
Reserved <7:2> Reserved
66 VBI Caption Start Register (R/W) [CCSTART]
caption_start <7:0> Close caption start. The unit is hcount value.
67 VBI WSS625/WSSJ Start Register (R/W) [WSSSTART]
wss625_start <7:0> Wide screen signaling 625 or WSSJ/CGMS start.
The Unit is hcount value. .
Recommend Setting: WSS625 = 64h (default)
WSSJ =5Ah
68 VBI Teletext Start Register (R/W) [TELSTART]
teletext_start <7:0> Teletext stdrt] The unitri
ayd
Si)
26C
EG2
1IE525B
ELES25C
TELES25D
69 Ho tal Sync Start (R/W) [HSSTART]
hs_start <7:0> Bits<7:0> of output Hsync starting point
6A Horizontal Sync Width (R/W) [HSWIDTH]
hs_width <7:0> Bits<7:0> of output Hsync width
6B Vertical Sync Start (R/W) [VSSTART]
vs_start <7:0> Bits<7:0> of output Vsync starting line
6C Vertical Sync Width (R/W) [VSWIDTH]
vs_width <7:0> Bits<7:0> of output Vsync width
6D VBI WSS Data 2 Register (R) [WSSDATA?2]
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wssdata2 <7:0> Wide screen signaling data (WSSJ) byte 2
6E VBI WSS Data 1 Register (R) [WSSDATAI1]
wssdatal <7:0> Wide screen signaling data (WSS625/WSSJ) byte 1
6F VBI WSS Data 0 Register (R) [WSSDATAO]
wssdata( <7:0> Wide screen signaling data (WSS625/WSSJ) byte 0
70 Horizontal Sync DTO Increment Status (R) [HSDTOINCSTATUS]
status_hdto_inc ~ <5:0> Bits<29:24> of 30-bit-wide horizontal sync DTO
increment.
Reserved <7:6> Reserved
71 Horizontal Sync DTO Increment Status (R) [HSDTOINCSTATUS]
status_hdto_inc <7:0> Bits<23:16> of 30-bit-wide hor120ntal sync DTIO
increment.
—
72 Horizontal sync DTO Increment Status (R) [HSDTOINCS TU’S]/\
status_hdto_inc ~ <7:0> Bits<15:8> ef 30-bit-wide horizonftal §yné DI
incrjnent. 0
73 Horizontal Sync DTO Incr@n StAtu (R@ FC{}\I TATU s
status_hdto_inc  <7:0>¢Butd<T:0>9f 3 _Bit-widle|hpr Z@ 9n\6—]5TO
indremen
74 Chrgm y@() I‘Q t Btacps (R)|[ OINCSTATUS]
statys_cdtg_1 <5410 <‘19\ZA/$/of the 30-bit-wide chroma sync DTO
i crefnent
Researved Reserved
75 Chxomy Sync DTO Increment Status (R) [CSDTOINCSTATUS]
status_cdto_Inc ~ <7:0> Bits<23:16> of the 30-bit-wide chroma sync DTO
increment.
76 Chroma Sync DTO Increment Status (R) [CSDTOINCSTATUS]
status_cdto_inc <7:0> Bits<15:8> of the 30-bit-wide chroma sync DTO
increment.
77 Chroma Sync DTO Increment Status (R) [CSDTOINCSTATUS]
status_cdto_inc ~ <7:0> Bits<7:0> of the 30-bit-wide chroma sync DTO
increment.
78 AGC Gain Status MSB (R) [AGCSTATUS]
status_agc_again <7:0> These bits contain the MSB of the AGC gain value.
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79 AGC Gain Status LSB (R) [AGCSTATUS]
status_agc_dgain <7:0> These bits contain the LSB of the AGC gain value.
7A Chroma Magnitude Status (R) [CMAGSTATUS]
status_cmag <7:0> This bits contain the chroma magnitude
7B Chroma Gain Status MSB (R) [CGAINSTATUS]
status_cgain <5:0> Bits<13:8> of the chroma gain
Reserved <7:6> Reserved
7C Chroma Gain Status LSB (R) [CGAINSTATUS]
status_cgain <7:0> Bits<7:0> of the chroma gain
7D Cordic Frequency Status (R) [CORDICESTATUS] _
status_cordic_freq <7:0> SECAM cordic frequency
/
7F Noise Status (R) [NOISESTATUS]
status_noise <7:0> Indicates how noisy the signal {s.
isir signals. It 4
ableredisfer
\ “n Sy,
Luma Peaking Register D
80 C er/fh}qs T
p [ et < The Iy WZOMI peaking control around the
color subearrier frequency
= Disabled (default)
1 Enabled
pel <3:1> The gain for the horizontal peaking control. It
allows adjustable gain to the luma around the color
subcarrier frequency (default = 2).
peak_range <5:4> The range of peak_gain.
00 1 (default)
01 2
10 4
11 8
Ypeak =Y + YH * (peak_gain/peak_range) where
Y is the luma and YH is the high frequency luma
only
Reserved <7:6> Reserved
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Adaptive Comb Filter Configuration Register
82 Comb Filter Configuration (R/W) [COMBFLTCONFIG]
palsw_level <1:0> Used to determine how many incorrect lines are
used for the PAL switch circuit before switching.
Use a higher level for noisy signals. (default = 2h)
Reserved <3:2> Reserved
comb_wide_band <4>  Used to select the bandpass filter used in the comb-
filter. It should be set to 1 for PAL mode. (default =
Oh)
pal_perr_auto_en <5>  Turn on the pal_perr when VCR signals are
detected.
0 Off (default)
1 On
pal_perr <6>  Used to reduce phase-error artifacts in the comb/
filter’s luma-path. It should be set for VCR signals
(default =1). =
Reserved <7> Reserved B
/
BO Chip Version (R) [VERSION] r o 7 ]
Version ersiqn '
Fixed number |
Bl OutpdfRormat Co ;L A —
Ofgrmat : utpyt f(ggnat \pés 1@db*sdect
Y O 7:0] bis putpupenable control
0 a
1 isable
Resérv ] eserved
g i <7> Invert llc output (default = 0)
0 LLC
1 LLC delayed by 180 degree
B2 RTSO[0] output enable (R/W) [RTSO[0]&TSTPAT]
RTSO[0]_CTL <4:0> Control RTSO[0] output. It works when
oformat<2> =0
Reserved <7:5> Default ‘000’ for normal operation
B3 RTSO[1] output control (R/W) [RTSO[1]]
RTSO[1]_CTL <4:0> Control RTSO[1] output. It works when oformat[2]
=0
Reserved <7:5> Reserved
B4 RTSOI[2] output control (R/W) [RTSO[2]]
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RTSO[2]_CTL <4:0> Control RTSO[2] output. It works when oformat[2]
=0
Reserved <7:5> Reserved
B5 RTSO[3] output control (R/W) [RTSO[3]]
RTSO[3]_CTL <4:0> Control RTSO[3] output. It works when oformat[2]
=0
Reserved <7:5> Reserved
B6 RTSO[4] output control (R/W) [RTSO[4]]
RTSO[4]_CTL <4:0> Control RTSO[4] output. It works when oformat[2]
=0
Reserved <7:5> Reserved
B7 AFE Input & Fast switch control (R/W) [AFEIN&FSW]
afe_in_sel <1:0> Afe_in_sel, and yc_reg select analog input ping
when hardware switching pin is disabled (B7h bit| 3
fast_sw = 0). The selections are4 ﬂ =
yc_src | afe_in_sel Inplit|pipn
0 ) ~ [ Ap| T)
1 01 L AL
0 10 AR | [ )
04 1L/ 13 o
1 00— AIALZ O /ey
cll = AIIYX13 (Y/C)
ote:|fpr\S~vidgo mput-set adaptive_mode
(03ph<gbit2:0>) to=011”
Resgrved <
F S < hen this bit is set to ‘1’, AL240 turns into
“Hardware switch” mode. In this mode, AL240
assumes input sources are CVBS signals
(CVBS1~4) and selected by FSW[1:0] pins
0 Software switching for input
1 FSW[1] and FSW[0] input switching control
Reserved <7:4> Reserved
PLL Registers
B8 PLL control 0 (R/W) [PLLCTRLO]
PLL_OE <0>  Output enable
0  Normal operation
1 No output
PLL _Pd <l> Power down PLL
0  Normal operation
1 Power down
PLL_Bp <2>  Bypass PLL, i.e. fout = fin
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0  Normal operation
1 Bypass
LLC_Divide <6:3> LLC circuit divider Value
Reserved <7:4> Reserved
BA PLL control 2 (R/W) [PLLCTRL 2]
PLL_NF <5:0> Feedback divider setting
PLL_OD <6>  Output divided by 2
0 No divided
1 Divided by 2
Reserved <7>  Reserved
BB LLC DTO increment (R/W) [LLCDTOINC 3]
llc_dto_inc[31:24] <7:0> LLC DTO increment bit <31: 24> .
BC LLC DTO increment (R/W) [LLCDTOINC 2]
llc_dto_inc[23:16] <7:0> LLC DTO increment bit <23: 1 |
/
BD LLC DTO increment (R{W) [LLCDTQINC 1] @
llc_dto_inc[15:8] <7:0> LLﬁ)TO n¢rement hif]£15} 8> 0
BE LLC DT(ﬂ:r;m ¢ RM(ID% clo] iz
llc_dto_inc[7:0] <7:0>/LLC D indlerfiént Hit LEU B A
BF /\/\ BIFQ|Ghin ILével (RY WMEIFD ]
fifo_fleve_gaj <B10 uﬁt datg HIPQ K vel gain adjustment <3: 0>
AFE Registers
COo DC réstore Qircnit control 0 (R/W) [DCRSTOCTRL 0]
dc}‘{s_tgl/e_gain <1:0> DC-restore gain
00: 1x gain (default)
01: 1/2x gain
10: 1/4x gain
11: 1/8x gain
syncmid_filter_en  <2> Filtering of the sync mid-point
0: no filter
1: filter (default)
syncmid_nobp_en  <3> Sampling of sync mid-points when back-porches
are not detected
0: no sample (default)
1: sample
dcrestore_bp_delay <5:4> Relative sync-tip to back-porch delay adjustment.
The unit bits are adjusted in
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“dcrestore_accum_width” (register OCh).
01: (default)
dcrestore_kill_en <6> Sampling of bad back-porch values
0: don’t kill; sample bad back-porches
1: kill; don’t sample bad back-porches (default)
dcrestore_no_bad_bp Use accumulated bad back-porch values
0: use accumulated bad back-porch values
1: don’t use accumulated bad back-porch values
(default)
Cl1 DC restore circuit control 1 (R/W) [DCRSTOCTRL 1]
dcrestore_accum_w<5:0> Number of samples to be accumulated when
idth calculating the sync-tip and back-porch levels
(default= 1Bh).
dcrestore_scale_rati<7:6> Scaling of the input signal to the DC-restore and/
0 sync-slicing sub-modules.
00: 1x (default) 1
01: 2x B
02: 4x .
03: reserved ]
C2 Manual gain control (R/W)/[’M@UAIQALNT\ /‘ﬂ /J
hmgc fal ga t en=|0,|reg} )2h).
aliig of 6 e‘gfjsr; S it|gaih| 32\tepresent a
~hplf gain] an 3(dgn double gain.
a 0
C4 D festore/hynid R/Q) [DCRST ]
dg¢restore _hmi <7103 | Sktlthk horizontal mid-point used to reset the DC-
restore accumulators. The 2’s complement values
is relative to the actual horizontal mid-point
(default=7h)
D0 FIFO level (R) [FIFOLEVEL]
fifo_leve <7:0> Output data FIFO level status
D4 Data path swap (R/W) [DATASWAP]
Reserved <1:0>
cber_updn_swap <2>  Swap CbCr up/dn signals
crupdn_swap <3>  Swap crup/crdn signals
cbupdn_swap <4>  Swap cbup/cbdn signals
yupdn_swap <5>  Swap Yup/Ydn signals
yc_digital_swap <6>  Swap yadcdata[9:0] and cadcdata[9:0]. External
MUX, outside AFE
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D5 Y/C Gain control (R/W) [YCGAIN]
cgain <1:0>  Adjusts PGA amplifier for C input gain level
00: 0.5x ; input level > 1.5V (Vp-p)
01: 1x; input level between 0.75V ~ 1.5V (Vp-p)
10: 2x; input level between 0.375V ~ 1.5V (Vp-p)
11: 4x; input level < 0.375V
ygain <3:2>  Adjusts PGA amplifier for Y input gain level
00: 0.5x; input level > 1.5V (Vp-p)
01: 1x; input level between 0.75V ~ 1.5V (Vp-p)
10: 2x; input level between 0.375V ~ 1.5V (Vp-p)
11: 4x; input level < 0.375V
FE Write enable (R/W) [WRITEENABLE]
write_enable <7:0>  For registers write operation, set register Feh =_
FFh (default = 0)
_
9.3 Reference setting values / L~ ﬂ
_
10 L))
Register NTSC-M | NTSC-443 PAL- PAL- RAL-CIN ,VAL 60 SECAM
RFE (Hex) FF FF | FF KF 1FF [ /FE FF
R0O (Hex) 00 00 ] 3 /[ 0% 36 [ { oz 38
RO1 (Hex) 01 01 —1 f0 )] 0 \ /oo™ 00
R02 (Hex) 4E AE 4 g 4E 7 4E 4E
RO3 (Hex) /] \ 00 <1/ 0% | |[o0 C 00 0o’ 00 00
R04 (Hex) [ \Dg™ O\ || DD DC \/DD DC DC DC
RO7 (Hex) [ [V 20~ 2Q 20 | |\__%o0 20 20 20
ROC (Hex) A 8A v7 67 67 67 67
ROF (Hex) 2C 2C 2C 2C 2C 25
R18 (Hex) [>yen /] 3§ 38 2D 2D 38 36
R19 (Hex) /J [ b1 /P To Co C4 D9 Co DC
R1A (Hex) \ /] M 14 14 90 AE 14 5D
R1B (Hex) \_/ 5D F8 F8 50 92 F8 63
R1C (Hex) 2B 2B 2B 2B 2B 2B 2B
R1D (Hex) 33 33 33 33 33 33 33
R1E (Hex) 33 33 33 33 33 33 33
R1F (Hex) 33 33 33 33 33 33 33
R2E (Hex) 82 82 84 82 84 82 84
R30 (Hex) 22 22 2A 22 2A 22 2A
R31 (Hex) 61 61 C1 61 C1 61 C1
R69 (Hex) 48 48 48 48 48 48 48
R6A (Hex) 50 50 50 50 50 50 50
R82 (Hex) 42 42 52 42 42 42 42
R83 (Hex) 6F 6F 6F 6F 6F 6F EF
RB1 (Hex) 90 90 90 90 90 90 90
RB7 (Hex) 00 00 00 00 00 00 00
RBA (Hex) 18 18 18 18 18 18 18
RBB (Hex) 35 35 35 35 35 35 35
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RBC (Hex) 2B 2B 2B 2B 2B 2B 2B
RBF (Hex) 03 03 03 03 03 03 03
RD4 (Hex) 3C 3C 3C 3C 3C 3C 3C
RD5 (Hex) 00 00 00 00 00 00 00
R3F (Hex) 00 00 00 00 00 00 00
10 Output Timing

10.1 Timing Diagram

LLC

DO[7:0]

HREF

Figure 8: Data Output Timing
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11 Electrical Characteristics
11.1 Absolute Maximum Ratings Under Free-Air Temperature
(Excessive ratings are harmful to the lifetime. Only for user guidelines, not tested.)
Parameter 1.8V/3.3V Rating Unit
AVDD33 | Analog front end supply voltage -0.3 ~+4.5 A%
(AVDD to AGND)
DVDD33 | I/O supply voltage (DVDD to -0.3 ~+4.5 v
DGND)
AVDDI18 | Analog logic supply voltage (AVDD -03~+23 A%
to AGND)
DVDDI18 | Digital core supply voltage (DVDD -03~+23 ] A%
to DGND)
Ve Input pin voltage (Vp to DGND) 03~ +(}’}>D+0 3) Vv
I, Output current 204204 £ mA
T vz Ambient operating temperature ] g /‘Q +70 = °C
T Storage temperature ﬂ /\ ! -44)'} +1215 / A °C
L D |
11.2 Recommended Operating Con: Iﬂn
(D Al ——
/ U \ \/7 [ J18%/3.3v Rating .
Par. met?’f\ Unit
\/Min. Typical Max.
AVDDR3 o frdni|chd|sfpp1y b1tz 13.0 133 13.6 v
DVDDB3| /| 0 dupply viitae 13.0 133 13.6 v
\/
AVDDI8 | /andlod logic supply voltage +1.65 +1.8 12,0 v
DVDDlé\/ Digital core supply voltage +1.65 +1.8 +2.0 A"
Vi High level input voltage 0.7 Vbp Vob A\
A\ Low level input voltage 0 0.3 Vpp A\
Ty Operating free-air temperature 0 +70 °C
11.3 Crystal Specifications
Parameter Rating Unit
Frequency 20.0000 MHz
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Frequency Tolerance +50 Ppm
11.4 Analog Front End Processing and A/D Converters
Parameter 1.8V/3.3V Rating Unit
Min. Typical Max.
Vi (pp) Input range 0.375 Vpp
Fg Band width MHz
Fq ADC sample rate 27 MHz
DNL DC differential non-linearity LSB
INL DC integral non-linearity LSB
SNR Signal-to-noise ratio 50 dB
CS Channel separation 66 dB
DG Differential gain %
DP Differential Phase egrees
11.5 AC Characteristics
. are guaranteed by design
1.8V/3.3V Rating Unit
Min. Typical Max.
Power Supply Current
TBD mA
Standby Current TBD mA
P Power Consumption TBD mW
Output interface timing
tek cycle time for data output (LLC) 18 ns
t, Rising time for LLC 1.5 ns
tr Falling time for LLC 1.5 ns
tep Propagation delay for DO in 8-bit 3 ns
output mode
ton Hold time for DO in 8-bit output 2 ns
mode
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12 Application Information:
12.1 Analog Front End connection
D |
N 1 e][e]
VCM AVCC33 slz|  o@@R[E| vecss vce1s
o5l SPBBEIE @ o
10uF | 0.1uF
<| o =|o|o| 0|~ |o|wv| <+ 27MHZ
oo Shoorc-o o
3“8(250%%%%58 g?\loFit
> 22 oocunl
< 23 B
C7J— CS—L 240713 1 Ag gg ovop |33 XIN
AGND XIN |- o
10uF/16/V|\O 1uF—r 5| Avboio To xouT 28 XOUT
5| VBG AVERLOGIC DGND [
[o 1e | o1 VRern ponD [2
cs c4 L OS \2/‘?0",/_\'\,0 5 voMC AL240 RTSO2 gé BﬁTiS?
0. 1uF/|\0uF/1 ov| oaur | ZZ0ATT 9| A0 Sggg 25 DRS00
DGND i DusR QFP-44 Sk 5 SDA
01uF | I
0 A e e B It Bt B
—a
K DRTSO[4:0]
K DD[15:0]
VCC1 8
C73 ' g C80 Cc81 c82 C83
1uF 0.TfuF | 0.1uF| O0.1uF| 0.1uF | 100pF
L23 BEAD 0805
AVCC33 — =
236  AVCC33) =D = &
A L22 BEAD 0805 VCC33
C38 C86 c87 C88 C89 C90 Co1 C92 C93
1uF 1uF 1uF 0.1uF | 0.1uF | O0.1uF| O0.1uF| O0.1uF| 0.1uF | 100pF
<AGND
Figure 9: Analog Front End
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13 Mechanical Drawing 44-PIN QFP
13.1 10x10 mm 44-PIN QFP package
| I.r/ K"u |
fl | I i | |
SUTILLLUSULAL | e AULUIIYLLL U
a0 - \ -.{)II I
SR
(2]
3
LcAARARARARAM:
s [
i . -
1] 1
T | :El—JfIEI
I ' :El—f
—EE-————~|———— == E HE
1 | [T
= =5 B
1 i —
e ‘Q:,—,pmurdex —— !
T
44 - :E 1
-
VL L |
a Bang 3 I A =v 7]
- o - (8]
H el =] v (1)
IIZI 2i5 ?rnrn
scale
DIMENSIZNS fmim are the original dimensions)
LINIT m’;“_ Ay | A | Az [ b | o |DMEM] & [ Hy [ He| L | Lp | ¥ W v | ZpMzZeM] w
0.25 | 1.85 ado | ozs [ 101 [ e 120 ] 128 0.9 E 12 [ 12 | e
mm | 210 | gga 168 | 225 | g20| 014 | a0 | og | 08 |92 23| 12 [om= |05 | 01s| 01 | 05 | ok | oo
Note
1. Pasliz of metal profrusions of 0.25 mm mazimum per side are not includsd
CUTLINE REFERENCES ELROPEAM
VERSION - JEDEC Y PROJECTION | ISSUEDATE
T
T =36 or-08-01
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CONTACT INFORMATION

Averlogic Technologies Corp. Taiwan

Email: sales@averlogic.com.tw
URL: http://www.averlogic.com.tw

Averlogic Technologies, Inc. U
Email: _usq@a
UR I:/
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