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VT1625 and VT1625M

HDTV Encoder

PRODUCT FEATURES

e Input Format

— Digital RGB 24/30-bit color input video data in both interlace and non-interlace formats with 12/15-bit multiplexed
input data path depth

— Digital RGB 15/16/18-bit color input video data in both interlaced and non- interlaced formats with 8-bit
multiplexed or 15/16/18-bit non-multiplexed input data path depth

— Digital YCrCb 8/10 or 16/20-bit 4:2:2 (CCIR656 or CCIR601) input video data in both interlace and non-interlace
formats with 16-bit multiplexed or 20-bit none-multiplexed input data path depth

— Digital YCrCb 8/10 or 16/20-bit 4:2:2 HDTV input video format (BT709, BT1120, SMPTE274M) in both interlace
and non-interlace formats with 16-bit multiplexed or 20-bit non-multiplexed input data path depth.

— Digital YCrCb 24/30-bit 4:4:4 color input data in both interlace and non-interlace formats with 12/15-bit
multiplexed input data path depth

— Flexible pixel ordering with various alternate formats (Please check the Input Data Format table for more detail)

e Output Format

—  Compliant with NTSC (M and J) or PAL (B, D, G, H, I, M, N and Nc) TV system

—  Composite, S-Video, Component (YPbPr), Analog RGB (SCART) with interlaced or non-interlaced scan output

—  Component (YPbPr) and Analog RGB (SCART) with progressive scan output

— SDTV output mode (525p or 625p) compliant with EIA770-1 and EIA770-2

— HDTV support for 1080i (D3) and 720p (D4) compliant with EIA770-1, EIA770-2, EIA770-3 and ITU-RBT 709-4
— Output resolution support NTSC - 525i(480i), 525p(480p), PAL - 625i(576i), 625p(576p), HDTV - 1080i, 720p

— D-Terminal support from D1 ~ D4 stage

— 85 MHz VGA DAC for secondary VGA Monitor

e High Quality 6x10-Bit Video DAC

Simultaneous Composite + S-Video + Component (YPbPr) outputs display
Simultaneous Composite + S-Video +RGB (SCART) outputs display
Simultaneous Component (YPbPr) + RGB (SCART) outputs display
Six flexible and programmable DACs for each specific video signal output

e Macrovision (VT1625M Only)

- Macrovision™ 7.1.L1 copy protection support
- Macrovision™ 1.2 AGC copy protection with 525p / 625p progressive scan output

e Other Features

Input from graphics resolution 640x480 to 1024x768, 1280x720p, 1920x1080i, 1920x1080p
— VIA Advance ProScale™ Technology for HDTV standard output,
input resolution can be 640x480 ~ 1024x768 --> 1080i, 720p standard HDTV resolution
—  Studio grade encoder
— HDTV tri-level synchronization and broad pulse insertion
— Separate adjustable Y U V delay
— Programmable 2D scaling
— Adaptive deflicker filter to enhance TV image quality
—  Programmable sharpness / adaptive filter control
—  Support for CGMS-A / Wide Screen Signaling (WSS) / Closed Captioning for variable clock rates adheres to EIAJ-
1204, 1204-1, 1204-2 and EN 300 294 standards.
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— Standard CCIR656 format output

— Three general purpose output ports

—  Multiple Chroma and Luma filters

—  P:P2 clocking mode or fixed clock mode for full TV screen
— Automatic detection of TV presence

—  Programmable power save management

— Master, slave and pseudo master video timing operation

— Serial bus programming interface

— Hot plug interrupt support

— Variable /O voltage interface (1.0 ~3.3V) to graphic device
— DAC auto adjustment

— TSMC advance 0.22um low power CMOS process, 2.5V core power
—  64-pins TQFP package (10 x 10 x 1.0mm)

Preliminary Revision 1.0, November 28, 2008 -2- Product Features
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OVERVIEW

The VT1625 and VT1625M are digital High Definition Television encoders that accept various RGB pixel data formats or the
YCrCb (compatible with CCIR656 or CCIR601) pixel data format from the graphic chip or the MPEG decoder. It is designed to
support any input resolution from 640x480 to 1024x768, including the HDTV input format 1280x720 or 1920x1080. It is capable
of performing non-interlace to interlace conversion to generate high-quality flicker-free video signals. It supports the following
video signal formats: Composite video, S-Video, RGB (SCART), Component (YPrPb), and interlaced or progressive scan output
signals for NTSC-525i(480i), 525p(480p), PAL-625i(576i), 625p(576p), HDTV-1080i, 720p and D-Terminal (D1 to D4).

The ASIC uses VIA Advance ProScale™ Technology which can scale the input resolution as 640x480 ~ 1024x768 encode for
1080i, 720p standard HDTV resolution output. The newest VIA ProScale® engine provides the most advanced vertical and
horizontal scaling technology. Using the programmable CRTC and the scaling factor, the ASIC can scale an image from 0.5 to
1.5 factors in the horizontal / vertical directions. It uses an adaptive deflicker filter that checks the graphics on a pixel-by-pixel
basis to maintain a flicker-free display.

The TV encoder is capable of supporting various worldwide video standards, including NTSC-M (North America, Taiwan),
NTSC-J (Japan), PAL-B, D, G, H, I (Europe, Asia), PAL-M (Brazil), PAL-N (Uruguay, Paraguay) and PAL-Nc (Argentina).
Since there are six DACs they can be programmed into specific video signal outputs for Composite, S-Video (Y/C), Component
(YPrPb), RGB (SCART). They can simultaneously output composite video, S-Video, component, RGB signals with
interlace/non-interlace scan mode, or output an analog progressive scan signal in YPbPr or RGB format. The video DACs can
also be programmed for CRT RGB DAC (85MH?z) to display secondary CRT monitor.

In addition, the VT1625M can output video with the Macrovision 7.1.L1 anticopy video signal or the Macrovision 1.2 AGC copy
protection with 525p and 625p progressive scan output. The Macrovision anticopy process provides a means to deter the
unauthorized copying of copy protected analog video signals onto videocassettes.

All features are software programmable through a serial bus interface that provides read / write access to all registers.

SBD
" Serial Bus
SBC Interface
ADDR |, |
” » CSO/HSO
»Field output
FIFO > >
PD[19:0]] | Data Color Space . TV Signal » G CVBS
Capture Converter Encoder : : S-Video
Scaler > »
ffk > 6x10bits » YPbPr
Deflicker
p DACs » RGB
A A .
L >
-
Horizontal & Vertical
Timing Pixel Clock
CRTC PLL
v v v v
Hsync Vsync BCO
from from XCLK PCLK
GFX GFX

Figure 1. Functional Block Diagram
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PINOUTS
Pin Diagram
& -9 %Lz)
ORER858533028052
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OO O ANATAHOOOON~NOLOS M
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GND [TIT7]| 49 32 | LIIJ vCC25
PD12 [TT}| 50 31 | [I11 PD3
BLANKN /PD13 11} | 51 30 | [T 1 DP2
CHO/PD14 [11}| 52 29 | [I11PD1
GPOO /PD15 [TT}| 53 28 | [ IT1 PDO
VCC33 1] | 54 VT1625 and VT1625M 27 | LI TJ vCC33
GND [T | 55 26 | 111 XCLK
TE O] | 56 HDTV Encoder 2 | I3 GND
VREF 11} 57 24 | [T1 1 VCCA4
VCC25 [IT]| 58 23 | |17 DACC
GND [TT] 59 22 | |IIJ GNDA4
GPO1 /PD16 [T1]]| 60 21 | [IT1 DACB
GPO2 /PD17 11| 61 20 | IIJ vCCA3
Field Out/PD18 [TT§| 62 TOFP-64 19 | 1] DACA
INT/PD19 CTT] | 63 QFP- 18 | I GNDA3
ADDR [IT]| 64 17 | LT COMP
O O NM< O O
A ANNMTOOONOOO A
TOAOWOoOTOoOCCdHL NN
— NIX 2 LC<LO <
g%%gg xogo<§202%
0l &) Z0zZz000Z2Q0k
% >> 0>6 > 0
Figure 2. Pin Diagram (Top View)
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Pin List

Table 1. Pin List (Alphabetical Order)

Pin Type Pin Name Pin Type Pin Name
64 [ ADDR 41 [ PD5

3 o BCO 42 [ PD6
52 I/0 CHO/PD14 43 [ PD7
53 1/0 GPO 0 /PD15 44 [ PD8
17 | COMP 45 [ PD9
19 0 DACA 46 [ PD10
21 o DACB 47 I PD11
23 o DACC 50 [ PD12
15 0 DACD 51 [ BLANKN /PD13
13 0 DACE 39 0 POUT
11 0O DACF 1 [ RESET#
60 1/0 GPO 1/PD16 16 I RSET
8 P GNDAO 36 I SBC
10 P GNDA1 37 110 SBD
14 P GNDA2 56 I TE
18 P GNDA3 5 P VCCAQ
22 P GNDA4 9 P VCCA1
61 [ GPO 2 /PD17 12 P VCCA2
62 [ Field out /PD18 20 P VCCA3
35 1/0 HSYNC 24 P VCCA4
63 | INT /PD19 38 P VCCQ
28 [ PDO 54 [ VREF
29 [ PD1 34 110 VSYNC
30 | PD2 26 I XCLK
31 [ PD3 6 [ Xl
40 [ PD4 7 0 X0

VCC25 (4 pins): 4, 32, 48, 58
VCC33 (2 pins): 27, 54
GND (6 pins): 2, 25, 33, 49, 55, 59

Preliminary Revision 1.0, November 28, 2008 -5- Pin List
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Pin Descriptions

Table 2. Pin Descriptions

Pixel Data In

Signal Name Pin # Type Description

PD19/INT 63 | Pixel Data In. These inputs can accept 8, 12, or 16 bit multiplexed or

PD18 / Field out 62 non-multiplexed digital RGB or YCbCr format video stream.

PD17/GPO 2 61 PD13 ~ PD19 are multi-function pins.

PD16/GPO 1 60

PD15/GPO 0 53

PD14/CHO 52

PD13/BLANKN 51

PD[12:0] 50,47-40,31-28

HSYNC 35 1/0 Horizontal Sync. When the HSYO bit (Rx01[2]) is low, this pin can
accept a horizontal sync input. When the HSYO bit is high, the device
will output a horizontal sync pulse through this pin.

VSYNC 34 1/0 Vertical Sync. When the VSYO bit (Rx01[3]) is low, this pin can
accept a vertical sync input. When the VSYO bit is high, the device will
output a vertical sync pulse through this pin.

Control Pins
Signal Name Pin # Type Description
VREF 57 | Voltage Reference. Typical VREF =% VCCQ
This is reference voltage level for 1/0O interface (data, sync)
BLANKN /PD13 51 | Input for Display Blank. The rising edge of this signal identifies the first
blank pixel of data for each blank line.
Field Out/PD18 62 0 Field Output.
TV Output
Signal Name Pin # Type Description
CHO/PD14 52 | TV Composite Sync / Horizontal Sync output,
VGA HSYNC output (VGA bypass mode)
INT /PD19 63 1/0 TV Sense Hot Plug Interrupt.
GPO 0/PD15 53 O General Purpose Output 0.
GPO 1/PD16 60 0 General Purpose Output 1.
GPO 2/PD17 61 0] General Purpose Output 2.
DACA 19 O DAC A Analog Output.
DACB 21 O DAC B Analog Output.
DACC 23 O DAC C Analog Output.
DACD 15 O DAC D Analog Output.
DACE 13 O DAC E Analog Output.
DACF 11 O DAC F Analog Output.

Preliminary Revision 1.0, November 28, 2008 -6- Pin Descriptions
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_1 4A we connect
Serial Bus Interface

Signal Name Pin # Type | Description

SBC 36 | Serial Bus Clock. This pin acts as the clock pin of the serial bus interface and
operates with inputs from 0 to VCC.

SBD 37 1/0 Serial Bus Data. This pin acts as the bi-directional data pin of the serial bus
interface and operates with inputs from 0 to VCC. Outputs are driven from 0 to
VCC.

ADDR 64 I Serial Bus Address Select. Low for 40h, High for 42h.

Clock, Reset and Test

Signal Name Pin # Type | Description

BCO 3 ) Buffered Clock Output or TV Vertical Sync,
VGA VSYNC (VGA bypass mode)
Provides a buffered clock output, program the Rx1E[6-4] for output select.

POUT 39 ) Pixel Clock Output. This pin provides a pixel clock signal to the VGA
controller. The output can operate on a 1x or 2x pixel clock frequency.

XCLK 26 | Input Clock. This pin is used for reference clock by PDs. It can operate on 1x or
2x pixel clock.

TE 56 I Test ATPG Mode Enable.

RESET# 1 | Reset. When this pin is low, the device is held in the power-on reset condition.

Xl 6 | Crystal In. A 27 MHz (£ 20 ppm) crystal is attached between XI and XO. An
oscillator can also connected to this pin.

X0 7 O Crystal Out. A 27 MHz (x 20 ppm) crystal is attached between XI and XO. If an
external oscillator is attached with X1, this pin should be connected to ground.

RSET 16 | External Resistor. An external resistor 4.42KQ is connected to this pin and
ground to adjust the full-scale voltage for DAC A-F.

COMP 17 | Compensation Capacitor. A capacitor is connected between this pin and ground
to compensate DACs.

Power and Ground

Signal Name Pin # Type | Description

VCC25 4,32, 48, 58 P Core Power. 2.5V £5%

GND 2, 33,49, 59 P Digital Ground. Connect to primary PCB ground plane.

VCCAO 5 P Oscillator PLL Power. 2.5V 5%

GNDAO 8 P Oscillator PLL Ground.

VCCAl 9 P DAC Bandgap Power. 2.5V 5%

GNDA1 10 P DAC Bandgap Ground.

VCCA2 12 P DAC Bandgap Power. 2.5V £5%

GNDA2 14 P DAC Bandgap Ground

VCCA3 20 P DAC Bandgap Power. 2.5V 5%

GNDA3 18 P DAC Bandgap Ground.

VCCA4 24 P DAC Bandgap Power. 2.5V £5%

GNDA4 22 P DAC Bandgap Ground.

VCC33 27,54 P 1/0 Power. 3.3V

GND 25, 55 P 1/0 Ground.

VCCQ 38 P 1/0O interface Power Level.
Can be provided by graphic controller or tied externally to the maximum voltage
seen by the 1/O port (Data, Sync ). The normal range is 1.0V to 3.3V.
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Register Overview

REGISTERS

The following tables summarize all on-chip registers. These tables also document the power-on default value (“Default”) and
access type (“Acc”) for each register. Access type definitions used are RW (Read/Write), RO (Read/Only), “—" for reserved
(essentially the same as RO), and RWC (or just WC) (Read / Write 1’s to Clear individual bits). Registers indicated as RW may
have some read/only bits that always read back a fixed value (usually 0 if unused); registers designated as RWC or WC may have
some read-only or read write bits (see individual register descriptions for details).

Detailed register descriptions are provided in the following section of this document. All offset and default values are shown in

hexadecimal unless otherwise indicated.

Table 3. Register Summary

Offset | HDTV Encoder Registers Default| Acc Offset | HDTV Encoder Registers Default| Acc
00 |Input Selection 00 |[RW 20 [TV Sync Step 00 [RW
01 |Sync Selection 0 00 |RW 21 [TV Burst Envelope Step 00 [RW
02 |Sync Selection 1 00 |RW 22 |TV Sub-carrier Phase Adjustment 00 |RW
03 |Filter Selection 00 |RW 23 [TV Blank Level 00 |[RW
04 |Output Mode 00 |RW 24 TV Signal Overflow 00 RW
05 |Clock Control 00 |RW 4A |DAC A/B/C/D Selection 00 |[RW
06 |Overflow 00 |[RW 4B |DAC F/E Selection 00 |RW
07 |Start Active Video 00 |[RW 4C |GPO, Undershoot and Coring Selection 00 |RW
08 |Start Horizontal Position 00 |RW 4D |Internal Color Bar and Luma Delay 00 |RW
09 |Start Vertical Position 00 |RW 4E  |UV Delay Control 00 |RW
0A |Cr Amplitude Factor 00 |RW 4F  |Burst Maximum Amplitude 00 |[RW
0B |Black Level 00 |[RW 50 |Graphic Horizontal Total Pixels 00 |[RW
0C |Y Amplitude Factor 00 |RW 51 |Graphic Horizontal Active Pixels 00 [RW
0D |Cb Amplitude Factor 00 |RW 52 |Graphic Horizontal Overflow 00 |[RW
OE |Power Management 00 |RW 53 |Graphic Vertical Total Lines 00 |RW
OF |Status Register 00 |RO 54  |Graphic Vertical Overflow 00 |RW
10 |Hue Adjustment 00 |RW 55 |TV Horizontal Total Pixels 00 |RW
11  |Overflow and Misc 00 |[RW 56 |TV Horizontal Active Pixels 00 |RW
12 |PLL P2 Value 00 |RW 57 |TV Horizontal Sync Width 00 |RW
13 |PLL D Value 00 |RW 58 |TV Horizontal Overflow 00 |RW
14 |PLL N Value 00 |RW 59 [TV Burst Start 00 |RW
15 |PLL Overflow 00 |RW 5A TV Burst End 00 |RW
16 Sub-carrier Value 0 00 RW 5B |TV Video Start Point 00 RW
17 |Sub-carrier Value 1 00 |RW 5C TV Video End Point 00 |RW
18 |Sub-carrier Value 2 00 |RW 5D__TV Video Overflow 00__RW
19 Sub_carrier Value 3 00 RW 5E Vertical Scale Factor 00 RW
1B |Version ID 50 | RO 5F |Horizontal Scale Factor 00 |RW
1C |Overflow 00 |RW
1D |TestO 00 |RW
1E |Testl 00 |[RW
1F  [Filter Switch 00 |RW
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Offset | HDTV Encoder Registers Default| Acc
60 |Scaling Overflow 00 [RW
61 |Horizontal Blur and Scaling Overflow 00 [RW

Register
62 |Adaptive Deflicker Threshold and 00 [RW
Enable Signal
63 |Scaling Horizontal Total Pixels 00 |RW
64 [Scaling Horizontal Total Pixels 00 [RW
Overflow
65 |PY Amplitude Factor 00 [RW
66 |PB Amplitude Factor 00 |[RW
67 |PR Amplitude Factor 00 |RW
68 |Post Divider 00 |RW
69 |Auto Correction Mode Sense Data 00 |RW
6A |Field Adjust 00 |RW
6B |Wide Screen Signal Start Pixel 00 [RW
6C |Wide Screen Signal Data 0 00 |[RW
6D |Wide Screen Signal Data 1 00 |[RW
6E |WSS Start and Data Overflow 00 |RW

6F |Wide Screen Signal Sub-carrier Value0O | 00 |RW

70 |Wide Screen Signal Sub-carrier Valuel | 00 |RW

71 |Wide Screen Signal Sub-carrier Value2 | 00 |RW

72  |Wide Screen Signal Amplitude 00 |[RW
73 |Wide Screen Signal and Close Caption 00 [RW
Control Bits
74 |Close Caption Start Pixel 00 [RW
75 |Close Caption Even Field Byte 1 00 |[RW
76 |Close Caption Even Field Byte 2 00 |[RW
77 |Close Caption Odd Field Byte 1 00 |[RW
78 |Close Caption Odd Field Byte 2 00 |[RW
79 |Close Caption Amplitude 00 |[RW
7A |Close Caption Slope 00 |RW
7B |Signature Value 0 00 |RO
7C |Signature Value 1 00 |RO
7D |Signature Value 2 00 |[RO
7E |Signature Value 3 00 |RO
7F |Signature Value 4 00 |RO
80 |Signature Value 5 00 |RO
81 |Signature Value 6 00 |[RO
82 |Signature Value 7 and Close Caption 00 |[RO
Status
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Register Descriptions

Offset 00 — Input Selection (00N) .....coiviiiiiiiiiiiiiienes RW
7 HDTVINPUL....ccooiiirrrcec e HDTV_IN
0 DiSable ....ccovvvecieiiiieceeece e default

1 Enable
6 Interlace Input Mode..........ccccoovvviiniinens ITL_IN
0 Disable c.ccoveeeiiiciececcecece e default

1 Enable
5 InputDataY Shift 16......cccccccoviivneniinnnnn, YSH16
0 DiSable ....ocovveceeiiiieceeccre e default

1 Enable
4 Input Data Cr and Cb Shift 128................ CSH128
0 DiSable c.ccoeiciiiiiiecieccecee e default

1 Enable
3-0 Input Data Format...........c.ccoooiiiinieniciinieene IDF

0000 16-bit /15-bit non-multiplexed RGB input

(16-bit /15-bit color) .....ccoovviiiii default

0001 18-bit non-multiplexed RGB input

0010 30-bit multiplexed RGB (30-hit color) input

0011 24-bit multiplexed RGB (24-bit color) input

0100 24-bit /16-bit multiplexed RGB input
(24-bit /16-bit color)

0101 15-bit multiplexed RGB input

0110 8-bit non-multiplexed YCbCr 422 input

0111 10-bit non-multiplexed YcbCr 422 input

1000 10-bit / 8-bit multiplexed YCbCr 422 input

1001 10-bit multiplexed YCrCh 444 input

1010 8-bit multiplexed YCrCh 422 input type |

1011 8-bit multiplexed YCrCb 422 input type Il

1100 8-bit multiplexed YCrCb 422 input type 11

11xx -reserved-

Offset 01 — Sync Selection 0 (00N) ..o, RW
TV Vertical Sync Output Polarity................. VSOP
0 ACHVE LOW ..ot default
1 Active High
TV Blank Enable ..o BLANK_EN
0 Disable.....ccooiiiiiiiie default
1 Enable
TV Blank Input Polarity..........cccccccceienns BLANKP
0 Active High ..o, default
1 Active Low
Detect Embedded SYNC........cccccvvvvireniiiniennn. DES
0 Donotdetect......cccovrvriirinisireisieen, default

1 Sync will be detected from the embedded
codes on the pixel input stream

Graphic Vertical Sync Direction.................. VSYO
0 INPUL o default
1 Output — Vsync will be output from encoder
chip to graphic chip.
Graphic Horizontal Sync Direction.............. HSYO
0 INPUL o default
1 Output — Hsync will be output from encoder
chip to graphic chip.
Vertical Sync Polarity ..o, VSP
0 ACHVE LOW ooviiceee e, default
1 Active High
Horizontal Sync Polarity ..........ccccooeieiininnnnn HSP
0 ACHVE LOW .ot default

1 Active High

Preliminary Revision 1.0, November 28, 2008
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Offset 02 — Sync Selection 1 (00h).....covevieeieiiiiie, RW Offset 04 — Output Mode (00N) ...ooeveviiiiiieiiee RW
7 CHOPInEnable ..o CHO_EN 7  HDTV OUtPUL...cccooiriie e HDTV_EN
0 Disable ....cccooiiiiiiicicececee e default 0 Disable.....ccccoveiiiiiiieeeec e, default
1 Enable — TV Composite Sync or Hsync 1 Enable
6 CHO Pin Polarity.......ccccooveiviivivencniieseee, CHOP 6 Combinational PAL N Mode .................... PAL_NC
0 ACHVE LOW cooveiiicicie e default 0 Disable.....cciiiiiiiiiee e default
1 Active high 1 Enable (Bit[1:0] must be 11b)
5 CHO Output Pin Select..........ccocoevriniiiininnnne CHO 5 PAL_ NMoOde....coooiiiiiiiieieeeee e PAL_N
0 Output for HSO (TV Horizontal Sync)..default 0 Disable.....cocvvcviieiece e default
1 Output for CSO (TV Composite Sync) 1 Enable (Bit[1:0] must be 11Db)
4 Field Output Enable.........cc.cccoovvvivevencnnnnn, FO_EN 4 Output Mode ......ccovevevenirrirceeenn, OUT_MODE
0 Disable ... default 0 Interlace......ccoooiiiiiiii, default
1 Enable 1 Progressive
3 Field Output Polarity .........cccoeoveiiiiieniniien FOP 3-1 Output Line Selection ...........c.cccceeenennne LINE_SEL
0 Odd Field OUtpuL ........ccoevvirineieieiee, default 000 525
1 Even Field Output 001 625
2 SynconPBandPr............ SYNC PB PR 010 750
0 Disable ... default 011 1125
1 Enable Ixx -reserved-
1 SYNCon G i SYNC_G 0 Output TV Standard..........c.ccocevrviiinniinnnnnn VOS
0 Disable ..o default 0 NTSC .o default
1 Enable 1 PAL
0 SynconBandR.........inenn, SYNC B R
0 Disable ....cccooviiiciicieeeee e default
1 Enable
Offset 03 —Filter Selection (00h) ....ooceoveviiiiiiiiiiee, RW
7 BigEdge Filter .......cccovvivivceicecece IN BLUR
0 Disable ....ccocvieiiieiie e default
1 Enable
6  Bypass Progressive Filter................... P_FIL_PASS
0 Disable ...coceoiiiiiiecicececeeeee default
1 Enable
5 Bypass Chroma Filter ....................... C_FIL_PASS
0 Disable ..o default
1 Enable
4  Bypass LumaFilter ..........cccoeevnens Y_FIL_PASS
0 Disable ... default
1 Enable
3-2  Adjust Deflicker for Chrominance........... DFK_FC
00 No Deflicker Filter........c.ccocoevvevievinnnne, default
01 1:6:1 Deflicker Filter
10 1:2:1 Deflicker Filter
11 1:1:1 Deflicker Filter
1-0 Adjust Deflicker for Luminance............... DFK_FY
00 No Deflicker Filter........cccooovvvirvininnnn. default
01 1:6:1 Deflicker Filter
10 1:2:1 Deflicker Filter
11 1:1:1 Deflicker Filter
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Offset 05 — Clock Control (00N) .....cooceevieiiieiiiieiii, RW Offset OE — Power Management (00h) ......c.ocoovviiieeenes RW
7  XCLK Input Clock Mode..........cccoevriiiinnnnnne. XCM 7 10 Pad Power DOWN .......c.cccoeveieieeninne. PWRIO_E
0 IX et default 0 Disable (I0 Pad On).......cccoevvvrieniniennnn. default

1 2x 1 Enable (10 Pad Off)
6  POUT Polarity .....c.cccooveveveiiiecrseseeieins P-OUTP 6  PLL Power DOWN........c.ccoocvvviveiernenn, PWRPLL_E
0 NOrmal ....ccoooeieiriieiee e default 0 Disable (PLL ON)..coocvrveviiieiieieee, default

1 Inverted 1 Enable (PLL Off)

5 HDTV Non-oversampling Mode ...... HD1XMODE 5 DAC A Power DOWN ........ccocovviiniieiennns PWRA_E
0 Disable ..o default 0 Disable (DAC AON)....cccoouvniniririennnn. default

1 Enable 1 Enable (DAC A Off)
4 Latch Input Data ........cccceevvevveneveinsecneee e, MCP 4 DAC B Power Down ........ccccovveevverieeinnnnnn. PWRB_E
0 Normal clock input ........ccocoeveiinennnnnns default 0 Disable (DACBON)....ccccceoevinirrniene. default

1 Inverted clock input 1 Enable (DAC B Off)
3-0  Input Clock AQJUSL ........ccooviiriiiiieceee DPA 3  DAC C Power DOWN ........ccocvvinenvninnnnne, PWRC_E
0000 Shortest input clock delay...................... default 0 Disable (DACCON)...cccovvvvniininnn, default

1 Enable (DAC C Off)
1111 Longest input clock delay 2 DAC D Power DOWN .......ccccooevineniininnnnn PWRD_E
Each increment of this field is one AND gate delay 0 Disable (DACDON)...ccccoeevrvrieiainnnn, default

1 Enable (DAC D Off)

Offset 06 — Overflow (00h) ..ocvviieiiiiii e, RW 1 DAC E POWEr DOWN oo PWRE E
7-4  Start Active Video Overflow Bits........... SAV[11:8] 0 Disable (DACE ON) ...oovvveveveriieennns default
3-0 Horizontal Position Overflow Bits............ HP[11:8] 1 Enable (DAC E Off)

Offst 07 = Start ACtve VidE0 (001 W e (BACF On) e et
7-0 Start Active Video Bits 7-0........cccccceeenee. SAV[7:0] 1 Enable (DAC F Off)

Sets the delay from the leading edge of horizontal
sync to the start of active video Offset OF — Status (00h) ..oocooveviieiiiiiiiiiiiciiiiee RO
. - 7 Macrovision Copy Protection (RO).......... MACRV

Offset 08 —Start H_orlzontal P_o_smon_ (O0N) oo RW 6  Auto correction status...........cceeveerienenns AUTO_CR

7-0  Start Horizontal Position Bits 7-0............... HP[7:0] 5 DAC A SEALUS ... AST
U_sed to shift the displayed TV image in a horizontal When the output port connects to the monitor and
direction SENSE is in active low level, AST will be set to low

Offset 09 — Start Vertical Position (00h) .......ccocooevnven... RW 4 :gxecl:. B Status BST
7-0 Start Vertl_cal P05|t'|0n Bits 7-0.._ ........... s VP[?:O] When the output port connects to the monitor and

U_sed _to shift the displayed TV image in a vertical SENSE is in active low level, BST will be set to low

direction I

evel.

3 DAC C StatusS ...ccoevvreeieiiieerinieie e CST

When the output port connects to the monitor and

Offset 0A — Cr Amplitude Factor (00h) ......c.ooocoveeneee... RW ISENISE is in active low level, CST will be set to low
: evel.

70 Cr AMPIHUTE FACO v VAMP 2 DAC D StALUS oo DST

Offset OB — Black Level (00h) ..ooeevieeiiiiieiiicee, RW When the output port connects to the monitor and
7-0  Black LeVel .....ooooccccovvveerrsssrrnnn BLACK_LEVEL ISENISE is in active low level, DST will be set to low

evel.

Offset 0C =Y Amplitude Factor (00h)........ccooeeeiennnnene. RW 1  DACE Status......cccoovviiiiciieice e EST
7-0 Luma Amplitude Factor.........c.ccccooveve.... YAMP When the output port connects to the monitor and

SENSE is in active low level, EST will be set to low

Offset 0D — Cb Amplitude Factor (00h)........ccoccovevneenee. RW level.

7-0  Cb Amplitude Factor.........cccoceevveieneniennnn, UAMP 0  DAC F StatusS.....ccccoiviirieiciesieesiessesesieesie e FST

When the output port connects to the monitor and
SENSE is in active low level, FST will be set to low
level.

Preliminary Revision 1.0, November 28, 2008
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Offset 10 — Hue Adjustment (00h) ......ccoooveeieiiiiiiee, RW Offset 1B — Version ID (50N) ..oocveeieiiiieiieeiiiee RO
7-0  Hue Adjust Bits 7-0........ccccccevvvevnnenns UE_ADJ[7:0] 7-0 Version ID ..o VID
(see Rx11[2:0] for bits 10:8) ................... default = 00
Offset 1C — Overflow (00h).....oooevieriiiiiiiiiiiiiee, RW
Offset 11 — Overflow and Misc (00h).........ccoovveveeereveee, RW 7 DAC SENSE ..o SENSE_EN
7 VCO Select Control Bit..........ccccovevrvriviiniennnne VCN 0 Disable....ccccoiiiiiiiiie e default
6-4 Change Pump Current Control Bits............... CHC 1 Enable
3 DotCrawl ..o, DOT_CRAWL 6  DAC AULO SENSE....ccoovvveerirerieriieas AUTO_SENSE
0 Enable ..o default 0 Disable.....cocvieiieiieeee e default
1 Disable 1 Enable
2-0 Hue Adjust Bits 10-8.........c..cc....... HUE_ADJ[10:8] 5 TVMOe..cooiiiiiiiieiee, MODE_TV_ENB
(see Rx10 for bits 7:0) ......coovevrenieiriennn default = 00 0 Normal TV Function
1 CRTDAC
Offset 12 — PLL P2 Value (00n) .oovvvveeeessses RW 4 FSClAJUSE oooooeeeeeeeeecreeeeeeeeeeeeeeeeeee FSCI_ADJ
7-5  Resister Control BitS ..........cccocooeevvevecreereceerenan. R 0 DISADIC. oo default
4-0 Second Post Divider Control..........ccccceoerveiennennn. P2 1 Enable
3-1 Start Vertical Position Bit 10-8.................. VP[10:8]
Offset 13— PLL D Value (00h).......coocooiiiiiiiiiiii, RW 0 Frequency Conversion Parameter.............. KO[8]
7-6 Reserved ..o always reads 0
5-0 Pre-Divider Control..........cccocooiiiiiiniiiiiiecen, D
Offset 14 — PLL N Value (00h).......cooceeiiiiiiiiiiiin, RW
7-0 VCO Output Division Factor Bits 7-0........... N[7:0]
(see Rx15[1:0] for bits 9:8) .......cccevenenee. default = 00
Offset 15 — PLL Overflow(00h) ....oooeoveiiieiiiciieee, RW
7  Slave or Master Clock Mode .................. M_S REF
0 MASEEN ..o default
1 Slave
6-2 First Post Divider Control..........cccccocvvovvivnveieninnnn. P
1-0 VCO Output Division Factor [9:8]................ N[9:8]
(see Rx14 for bits 7:0) c.cceovevvveveceen default = 00b
N[9:8] defines the division factor applied to the VCO
output.
Offset 16 — Sub-Carrier Value 0 (00h) ..o, RW
7-0 Sub-Carrier Value Bits 7:0 ........ccccceuenee FSCI[7:0]
Offset 17 — Sub-Carrier Value 1 (00h) ....co.ooooveeveeenneene. RW
7-0  Sub-Carrier Value Bits 15:8.................. FSCI[15:8]
Offset 18 — Sub-Carrier Value 2 (00h) ...ooooeeviieieee RW
7-0 Sub-Carrier Value Bits 23:16............... FSCI[23:16]
Offset 19 — Sub-Carrier Value 3 (00h) ....co.ooooveeveeenneee RW
7-0 Sub-Carrier Value Bits 31:24 .............. FSCI[31:24]
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Offset 1D — Testing 0 (00N)...oeeeiiiiiieieisee RW Offset 20 — TV Sync Step (00N) .oovvvneeiiieeiiiciiie RW
7  Software Reset 7-0 TV SYyNCStep ..o, SYNC_STEP
0 RESEL oovviceceeeeeee e default (see TV Overflow Rx24[0] for bit-8)....... default = 00
1 Normal 8-bit step value to control the shape / slope of the
6-4 TeStMOode.....cocoovviriiiiiie TS_MD sync.
000 Normal
001 Function Test Offset 21 — TV Burst Envelope Step (00h) ...ooooeeeneenee RW
010 BIST (Detail) 7-0 TV Burst Envelope Step .......c.cc....... BURST _STEP
011 BIST (Rough) (see TV Overflow Rx24[1] for bit-8)....... default = 00
10x DAC test mode 0 (PD[9:0] for 6 DAC input 8-bit step value to control the shape / slope of the
data, PD[10] for 4 DAC SENSE_ENB input, burst.
223 Z[S)[lejtﬂ:)‘;r FST,EST, DST, CST. BST,  ffset 22 - TV Sub-Carrier Phase Adjust ...cocceee RW
11x DAC test mode 1 (PD[7:0] for DACA and 7-0 TV Sub-Carrier Ph_ase Adjust........... PHASE_ADJ
DACC input data, and PD[15:8] for DACB (SEP: Rx24[4:2] for bits 10:8)........cccueuu.e. default = 00
and DACD input data 8-bit step value to control the shape / slope of the
I £ N o O TN_CK burst.
i E z\'z'éD ----------------------------------------------------- T'IS'SNIAZ\g Offset 23 = TV Blank Level ..o, RW
"""""""""""""""""""""""""""""" 7-0 TV Blank Level.............................BLANK_LEVEL
Offset 1E — Testing 1 (00N) ...ovevcveiviieiiiiiiiieiiieinn, RW (see Rx24[5] for Dit-8) ........oocvvviiiiinnn. default = 00
T SIGNALUIE ..o SIG_EN 8-bit step value to control the base level of the blank
S 1 default signal.
L On . Offset 24 — TV Signal OVerflow .o RW
6-4 Buffer Clock Output Selection ............ BCO_MUX
000 Oscillator clock 7-6 R_eserved ........................................ always reads 0
001 External clock after DPA 5 Bit[8] of TV Blank Level (Rx23)............. default=0
010 Pixel clock 4-2  Bit[10:8] of Sub-Carrier Phase Adjust (Rx22)
011 TV clock s default =0
100 TV Vsync 1  BIt[8] of TV Burst Envelope Step (Rx21)
1xX_ -reserved- s default =0
3 PD[13:12] OUPUL oo PD[13:12] 0 Bit[8] of TV Sync Step (RX20)............... default =0
0 Disable ..o default
1 Enable
2 PD[11:10] OUtPUL .....coevvrreririeeicreie PD[11:10]
0 Disable ....ccooeeiiiieciecececceee default
1 Enable
1 PDI9:8] OUtPUL ..o PD[9:8]
0 Disable ..ccovoeieiiicii default
1 Enable
0  PDI[7:0] OULPUL ..ot PDI[7:0]
0 Disable ....coooeiiiiiecicceeec e default
1 Enable
Offset 1F — Filter Switch (00h) ..o, RW
7-5 Composite Sharpness Cross Color
Filter SWItCh .....ccoiivciiicc e YBW
4-2 Composite Chrominance Cross Luminance
Filter SWItCh .....coooiieii e cBwW
1-2  Other Output Chrominance Cross Luminance
Filter SWItCh ..o PBW
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Offset 4A — DAC A/B/C/D Selection (00h).......cc.ccenve..... RW Offset 4D — Internal Color Bar and Luma Delay .......... RW
7-6  DACD Selection .........cccceveveeveicie e, DACD_SEL 7  Internal CB_EN through Scaler .... FRNT_CB_EN
00 CVBS 6 Internal CB_EN on Encoder....... TVOUT_CB_EN
01 S-Video2C 5-4 Internal Color Bar Type......cccccererennn CB_TYPE
10 RGB2G 3 ReServed......iiiiiiiee e always reads 0
11 Component 2 Y (recommended) 2-0 Y Delay Depth ......ccoooveviiiviciiiceie, Y_DELAY
5-4 DACC Selection ........cccccoeevierieivinrinnnns DACC_SEL
00 CVBS (recommended) Offset 4E — UV Delay Control (00h) ....oocooeeviiiiiieeee RW
01 S-Video2Y 7 Burst Max Amplitude Bit-8......... BURST_AMP[8]
10 RGB1B (see Rx4F for bits 7:0) ...covevevvviievecr default =0
11 Component 1 CB (PB) 6-4 U Delay Depth .......cccovvnriciiirn, U_DELAY
3-2 DACB SeleCtion........ccccoevvvevieevirarinnns DACB_SEL 000 Shortest input clock delay ..................... default
00 CVBS
01 S-Video 1 C (recommended) 111 Longest input clock delay — Each increment of
10 RGB1R this field is one clock cycle
11 Component 1 CR (PR) 3 Reserved........., always reads 0
1-0 DACA Selection .........cccoveviveveieenenn, DACA_SEL 2-0 V Delay Depth ......ccoooveviveiiiiiierceee, V_DELAY
00 CVBS 000 Shortest input clock delay ..................... default
01 S-Video 1Y (recommended)
10 RGB1G 111 Longest input clock delay — Each increment of
11 Component1Y this field is one clock cycle
Offset 4B — DACE and DACF Selection (00h) .....ccoeeev... RW Offset 4F — Burst Maximum Amplitude.......c..c.cce...... RW
7  Auto Correction Mode Enable ............ AUTO_CR 7-0  Burst Maximum Value ............. BURST_AMP[7:0]
6 GPOOENADIE ..o, GPOO_EN (see RX4E[7] for Dit-8) .......ccccovviiiiiinnn, default = 00
2 [E)rlli%t:;e """""""""""""""""""""""""""""""" default Offset 50 — Graphic Horizontal Total Pixels.................. RW
5  GPOLENADIE ...ooovoorveeereeeeceener. GPO1_EN 7-0  Graphic Horiz Total Pixels......... GH_TOTAL[7:0]
0 DiSABIE ..o default (see Rx52[3:0] for bits 11:8) ........ccvvvvven. default = 00
1 Enable . . . .
4 GPO2Enable ... .. GPO2_EN Offset 51 — Gra.phlc I-.Iorlzo.ntal ACtIVG PixelS............... RW
0 DISADIE .oooreeerseeereeeesse oo default -0 Graphic Horiz Active Pixels.....GH_ACTIVE[7:0]
1 Enable (see Rx52[7:4] for bits 11:8)........ccceuveen. default = 00
3-2 DACF Selection.............ccccovvvvvnnsinsisns DACF_SEL  Offset 52 — Graphic Horizontal OVerflow .................... RW
8(1) g-\\//?dseo 3y 7-4  Gr Active Pixe_ls Overflow....... GH_ACTIVE[11:8]
10 RGB?2B (see Rx51 fpr Bits 7:0).ccveeiiiciee default = 00
11 Component 2 CB (PB) (recommended) 3-0 Gr Total Plxels_ Overflow.......... GH_TOTAL[11:8]
...................................................... default = 0000b (5e€ RXS0Or its 7:0).covsvsvsvsvsv..default = 00
1-0 DACE Selection..........cccocovviinniiinnniinne. DACE_SEL  Offset 53 — Graphic Vertical Total Lines................. RW
00 CVBS 7-0 Graphic Vert Total Lines........... GV_TOTAL[7:0]
01 S-Video 3 C (see Rx54[3:0] for bits 10:8).................. default = 00
10 RGB2R
11 Component 2 CR (PR) (recommended) Offset 54 — Graphic Vertical Overflow (00h)................. RW
7 Clock Fast Mode..........c.cooviiiiniiiinins F_MODE

Offset 4C — GPO, Coring Function and Undershoot.....RW

7  Reserved

6 Adjust XCLK 2X Input Mode.................... ADJ_2X

5 TV Clock Fixto 27TMhz ...........ccco..... TV_FIX__EN
6  General Purpose Output 0 Data......... GPOO_DAT 4 INPUEYCBCE 709 ooeoeeeeeeeeeeeeeeeeeeeeeeseeesos EN709
5  General Purpose Output 1 Data.......... GPO1_DAT 3.0 GrV Total Lines Overflow....... GV_TOTAL[10:8]
4 General Purpose Output 2 Dafa.......... GPO2_DAT (see RX53 for bits 7:0).......cccceveerrereerrnnnn. default = 00

3 Undershoot Check ..........ccccovviriiirennne. UF_CHK

0 Disable ..o default

1 Enable

2-0 Coring Function Selection...................... COR_SEL
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Offset 55 — TV Horizontal Total PixelS.......c.ccoccoeeeeeee. RW Offset 5E — Vertical Scale Factor.........c.ocoeevieiiiinneenee RW
7-0 TV Horiz Total Pixels................. TH_TOTAL[7:0] 7-0 Vertical Scale Factor............... VSCALE_FACI7:0]
(see Rx58[3:0] for bits 11:8) .........cccue..e. default = 00 (see Rx60 for bits 15:8)........ccccecvrverrrrennen. default = 00
Offset 56 — TV Horizontal Active Pixels ...........ccccee..... RW Offset 5F — Horizontal Scale Factor..........cc.oceeveenennenn.. RW
7-0 TV Horiz Active Pixels.............. TH_ACTIVE[7:0] 7-0 Horizontal Scale Factor .......... HSCALE_FAC[7:0]
(see Rx58[7:4] for bits 11:8) ........ccceevuee. default = 00 (see Rx61 for bits 15:8)......cccceevvevverrernnnnn. default = 00
Offset 57 — TV Horizontal Sync Width .........ccoooovenene... RW Offset 60 — Scaling OVerflow .........coocooevievievieienieiee, RW
7-0 TV Horiz Sync Width..... THSYNC _WIDTH [7:0] 7-0 Vertical Scale Factor............. VSCALE_FACJ[15:8]
. (see RX5E for bits 7:0) ....cccoevevvcieirennane, default = 00
Offset 58 — TV Horizontal Overflow ........c.ccocvevievneene... RW
7-4 TV Active Pixels.......ccccoovvven. TH_ACTIVE[11:8] Offset 61 — Horizontal Blur and Scaling Overflow........ RW
(see Rx56 for bits 7:0) ..cccoevvvvvrnrnnnn default = 00b 7-6 Horizontal Scale Filter Enable...... HSCL_FIL_EN
3-0 TV Total Pixels........ccccooervvnnnas TH_TOTAL[11:8] 00 No Filter
(see Rx55 for bits 7:0) .cceoveveerrienee, default = 000b 01 121
Offset 59 — TV Burst and TV Broad Pulse Start............ RW 1(1) 5221

7-0 TV Burst or Broad Pulse Start.... TB_START][7:0]
(start point from the analog HSYNC falling edge)

Offset 5A — TV Burst and TV Broad Pulse End............. RW

7-0 TV Burst or Broad Pulse End........... TB_END[7:0]
(end point from the analog HSYNC falling edge)

Offset 5B — TV Video Start Point ......coooevieiviiiiiiee RW
7-0 TV Video Start.................... TVIDEO_STARTI[7:0]
(see Rx5D[4] for bit-8) ......ccovevvevevreinennn, default = 00
(number of pixels between leading edge of analog
HSYNC and active video)

Offset 5C — TV Video End Point ..........coooeevieieeiennee RW
7-0 TV Video End........cccoeovririrnnnnne. TVIDEO_ENDI7:0]
(see Rx5D[5] for bit 12) ....ccccveveveienennn, default = 00

(see Rx5D[3:0] for bits 11:8).........cc....... default = 00

(number of pixels between leading edge of analog

5-4 Reserved
3-0 Horizontal Scale Factor-........ HSCALE_FAC[11:8]

(see RX5F for bits 7:0) ....ccovvvvieniccen, default = 00
Offset 62 — Adaptive Deflicker Length and En Signal .. RW
7-2 Deflicker Threadhold.............c..ccccevee. DFK_THD
1-0 Deflicker Type 00 ......ccccovvevveivieriennn, DFK_TYPE
00 Normal

01 Adaptive
Offset 63 — Scaling Horizontal Total Pixels................... RW
7-0 Scaling Horiz Total Pixels ........... SH_TOTAL[7:0]
(see Rx64[3:0] for bits 11:8)........ccccunee.. default = 00

Offset 64 — Scaling Horizontal Total Pixels Overflow... RW
7-4 TV Burst End Overflow................... TB_END[12:9]
(see Rx5A for bits 7:0, Rx5D[6] for bit 8).default =0

3-0 Scaling Horiz Total Pixels ........ SH_TOTAL[11:8]

HSYNC and video end) (see Rx63 for bits 7:0).........cc.cccerrerrrnnne. default = 00
Offset 5D — TV Video Overflow......c.ccoceeieeeieiciiiciennn, RW
7 ReSErVed ... always reads 0O
6 TV Burst End Overflow...........cccooone. TB_ENDI[8]
(see RX5A for bits 7:0) ..coccvvvvcveieeicn default =0
5 TV Video End Overflow........... TVIDEO_END[12]
(see RX5C for Dits 7:0)......cccvvvvveneriiennn default =0
4 TV Video Start Overflow...... TVIDEO_START][8]
(see Rx5B for bits 7:0)......ccccceveencriniennnn default=0
3-0 TV Video End Overflow........ TVIDEO_END[11:8]
(see Rx5C for bits 7:0).....cccevvvvviicienene. default = 00
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Offset 65 — PY Amplitude Factor .......c.ccoeeeieviciiieiiennen, RW Offset 70 — WSS Sub Carrier Value 1 ......ccooovveevieenene. RW
7-0 PY Amplitude Factor ..........cccoevvveiieciennnn, PYAF 7-0  Wide Screen Signal FSCI Value .WSS_FSCI[15:8
p g
. (see Rx6F for bits 7:0) .....ccovvvvvriennenen, default = 00
Offset 66 — PB Amplitude Factor .........ccoocoeeviieiiinnnee RW (see Rx71[3:0] for bits 19:16)................... default = 00
7-0  PB Amplitude Factor............ccccoovvvvivivvciennns PBAF
) Offset 71 — WSS Sub Carrier Value 2 ......c.ooooveevieennene. RW
Offset 67 — PR Amplitude FaCION woovvvvveevesessssssssssssssssene RW 7 Sense Interrupt Enable.........cc.cccccvvrvvninnes INT_EN
7-0 PR Amplitude Factor ...........ccocovvvevcvevrnrenn. PRAF O DISADIC..oeeeeoeeoeeoeeeeeeeeeeeeeeee default
. 1 Enable
Oftset 68 — F_’OSt DIVIOEr covvsrrsssresssresssrsssssssssssssssssen RW 6 INnterrupt Status.........cccoevevevvereeeeesee e INT_ST
7-4  Divide the PLL P2 from 1~16.......... POST_DIV_P2 0 Disable.....cciiiiiiiiiee e default
3-0 Divide the PLL P from 1~16............. POST_DIV_P 1  Enable
Offset 69 —Auto Correction Mode Sense Data. .............. RW 5 Intgrrl’i\%ttil\?/glagitg ........................................... :E]:I;alli’[
7-0 Auto correction mode sense data ... SENSE_DATA 1 Active Lo?/v '''''''''''''''''''''''''''''
(see Rx6A[1:0] for bits 9:8) 4 CCIR656 output Enable
Offset 6A —Field AdJUSt coooooooooooovvveeeiiic RW 2 Eisabt:'e --------------------------------------------------- default
- - nable
7-4 Efﬁbglrjg?ﬂweit?jgg ............................... FLD_ADJ (CCIR656 will output through PD12 ~ PD19)
32 Field Type FLD TYPE 3-0 Wide Screen Signal FSCI ValueWSS_FSCI[19:16]
00 Vsync coincides with Hsync in even field - (see Exgg Ior kt))'ltts 150% """"""""""""""""" geiau:'; f 83
01 Vsync does not coincide with Hsync in even field (s6@ RX70 TOr DS 15:8)..oocovvsvreerrene etauft =
10 Reserved _ Offset 72 — Wide Screen Signal Amplitude..................... RW
11 Disregard relation between Vsync and Hsync 7-0  Wide Screen Signal Amplitude ....WSS_AMP[7:0]
1-0 Auto correction mode sense data.............c.coeevruennen. -
TR SENSE_DATA[9:8] Offset 73 — WSS and Close Caption Control Bits.......... RW
(see Rx69 for bits 7:0) _ 7-6  RESEIVEd......ccoooviviririiisirienies always reads 0
Offset 6B —Wide Screen Signal Start Pixel ..................... RW 5 Enable WSS in Odd Field (525) _________ EN WSS F2
7-0  Wide Screen Signal Start Pixel......... WSS_START 4 Enable WSS in Even Field................. EN_WSS_F1
(see RXGE[5:4] for Dits 9:8) .....ccoovvvvvee default = 00 3 RESEIVE......ocooovvoeverereeiiererieeienieninnen always reads 0
Offset 6C — Wide Screen Signal Data 0...........cc.c............ RW 2 CI(())se ﬁ?)mglncllzogzog;:t?c;ﬁ.é.ﬁ.(.:.é i CC_ENCODE
7-0  Wide Screen Slgnal Pata ............. WSS_DATA[7:0] 1 Encode caption when new data bit is received
(see Rx6D for bits 15:8) ......cccvervviriennn default = 00 completely
(see Rx6E[3:0] for bits 19:16)................. default = 00 1 Enable Close Caption in Odd Field .....EN_CC_F2
Offset 6D — Wide Screen Signal Data L..........ccoooccevvene: RW 0  Enable Close Caption in Even Field....EN_CC_F1
7-0 Wide Screen Signal Data........... WSS _DATA[15:8]
(see Rx6C for bits 7:0)......cccevvrereiriennnn default = 00
(see Rx6E[3:0] for bits 19:16)................. default = 00
Offset 6E — WSS Start and Data Overflow.................... RW
7-6 Close Caption Start Pixel............. CC_START[9:8]
(see Rx74 for bits 7:0) ...c.ooeevevreneiriennn default = 00
5-4 Wide Screen Signal Start Pixel.WSS_START/[9:8]
(see Rx6B for bits 7:0).....ccccevevvieiennnn. default = 00
3-0 Wide Screen Signal Data......... WSS DATA[19:16]
(see Rx6C for bits 7:0)......ccoevvrvrevriennnn. default = 00
(see Rx6D for bits 15:8) ....c.ccevveververinnnn, default = 00
Offset 6F — WSS Sub Carrier Value 0........coooveeieennenee. RW
7-0  Wide Screen Signal FSCI Value... WSS _FSCI[7:0]
(see Rx70 for bits 15:8) .....c.ccceevevververrennn. default = 00
(see Rx71[3:0] for bits 19:16) ................. default = 00
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Offset 74 — Close Caption Start Pixel.......c.ocoocveeeieveenee. RW Offset 7B — Signature Value 0 ......coovvvreeievieeiciieie RO
7-0 Close Caption Start Pixel ...........c......... CC_START 7-0 Signature Output Value................... SIG_OUT[7:0]
Offset 75 — Close Caption Even Field Byte 1.................. RW Offset 7C —Signature Value 1 .......c..oooovvevieieeniiiiesn, RO
7-0 CC Data Byte 1in Even Field........ CC_F1 _B1[7:0] 7-0 Signature Output Value................. SIG_OUTI[15:8]
Offset 76 — Close Caption Even Field Byte 2................. RW Offset 7D —Signature Value 2.......c.ccooovieieiiieiciiiiienen, RO
7-0 CC Data Byte 2 in Even Field........ CC_F1_B2[7:0] 7-0 Signature Output Value............... SIG_OUT[23:16]
Offset 77 — Close Caption Odd Field Byte 1................... RW Offset 7E —Signature Value 3 .......cooovoevviieiieiiiiivee RO
7-0 CC Data Byte 1in Odd Field......... CC_F2 _B1[7:0] 7-0 Signature Output Value............... SIG_OUTI[31:24]
Offset 78 — Close Caption Odd Field Byte 2................... RW Offset 7F —Signature Value 4 .......c.ccoooveeieviceeiciieien, RO
7-0 CC Data Byte 2 in Odd Field......... CC_F2_B2[7:0] 7-0 Signature Output Value............... SIG_OUTI[39:32]
Offset 79 — Close Caption Amplitude.........ccooeeveenene.e. RW Offset 80 — Signature Value 5.....ooooveveevieieeieiiiiive RO
7-0 Close Caption Amplitude........cc.ceevevenens CC_AMP 7-0 Signature Output Value............... SIG_OUTI[47:40]
Offset 7A — Close Caption SIOpe....c..ccovevieeieiiiiiei, RW Offset 81 — Signature Value 6.......ccooeeveeeieeieeiciieie RO
7-0 Close Caption Increasing Value..CC_SLOPE[7:0] 7-0 Signature Output Value............... SIG_OUT[55:48]
Offset 82 — Signature Value 7 and Close Caption .......... RO

7-6  RESErVEd......ccooviiiriiirrrcieneenns always reads 0

5 Close Caption Value..........c.ccceceeenens CC_STAT F2

4 Close Caption Value...........cccccoeuenee. CC _STAT F1

3-0 Signature Output Value............... SIG_OUT[59:56]
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FUNCTIONAL DESCRIPTIONS

Architecture Description

Data Capture

— Digital RGB 24/30-bit color input video data in both interlace and non-interlace formats with 12/15-bit multiplexed input data
path depth

— Digital RGB 15/16/18-bit color input video data in both interlaced and non- interlaced formats with 8-bit multiplexed or
15/16/18-bit non-multiplexed input data path depth

— Digital YCrCb 8/10 or 16/20-bit 4:2:2 (CCIR656, CCIR601) input video format in interlace or non-interlace formats with 16-
bit multiplexed or 20-bit non-multiplexed input data path depth.

— Digital YCrCb 8/10 or 16/20-bit 4:2:2 HDTV input video format (BT709, BT1120, SMPTE274M) in both interlace and non-
interlace formats with 16-bit multiplexed or 20-bit non-multiplexed input data path depth.

— Digital YCrCb 24/30-bit 4:4:4 color input data in both interlace and non-interlace formats with 12/15-bit multiplexed input
data path depth

— Flexible pixel ordering with various alternate formats (Please check next page about the Input Data Format table for more
detail)

Color Space Converter
This module converts data capture formats to YUV 422 format or converts the YUV 422 format to RGB format (Scart RGB)

Scaler and Deflicker

This module converts the lines of input pixel data to the appropriate number of output lines for producing a full-screen image on
the television receiver. The image can be scaled to 100% within the viewable area of the screen. The device can perform vertical
filtering to reduce the effects of picture flicker due to the interlacing of the output image. Because this process trades off vertical
resolution in order to reduce flicker, the amount of flicker filtering is programmable and allows the process to be optimized for the
specific image. This module generates YUV444 pixel data from the interlaced image to the encoder module.

Encoder

This module accepts the YUV444 pixel data and converts it to a standard baseband television signal that is compatible with
worldwide standards including PAL (B, D, G, H, I, N, Nc, M) and NTSC (M, J). The Y data can be manipulated for contrast
control and a setup level can be added for brightness control. The U, V data can be scaled to achieve color saturation control.
Also, the U, V signals are modulated by the appropriate sub-carrier sine/cosine waveforms and a phase offset may be added onto
the color sub-carrier during active video to allow hue adjustment. The resulting U and V signals are added together to make up
the chrominance signal. The luma (Y) and chroma signals are added together to make up the composite video signal. Separated
luma and chroma signals make up the S-Video signal.

DAC

The VT1625 and VT1625M contain six 10-bit DACs. Each DAC is used to convert digital composite, luma, chroma, RGB,
YCbCr data to analog signals, as well as be individually powered off if not required. In addition, the DAC module has an auto-
detection circuit, which provides a way to sense the connection of a TV.

Serial Bus Interface

The VT1625 and VT1625M contain a standard serial bus control port through which the control registers can be written and read.
The serial bus address is 40h (Low) or 42h (High) depending on the strapping of the ADDR pin level.

CRTC

The VGA controller normally supplies the horizontal and vertical sync signals, however, the chip can also generate the signals.
This module generates the horizontal and vertical sync signals. In CCIR656 input mode, the embedded sync may also be used.
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PLL

Both of the VT1625 and VT1625M contain a high accuracy, low-jitter phase-locked-loop to create outstanding quality video.
Normal operation requires the encoding clock to be generated by the PLL. In master clock mode, the reference clock of the PLL
is provided by OSC and the frequency is 27 (£ 20 ppm) MHz. In slave clock mode, the reference clock is input via the XCLK pin.
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Digital Video Interface

Table 4. Input Data Format

0 1 2 3 4 5
IDF 565/555 666 101010 888 888/565 555
RGB RGB 30-bit RGB 24-bit RGB 24-bit / 16-bit RGB 15-bit RGB
Pixel
PH#A P#B PHA P#B PH#A P#B PH#A P#B
Pin
PD19 X X X X X X X X X X
PD18 X X X X X X X X X X
PD17 X RS X X X X X X X X
PD16 X R4 X X X X X X X X
PD15 R4 R4 R3 X X X X X X X X
PD14 R3 R3 R2 G4 R9 X X X X X X
PD13 R2 R2 R1 G3 R8 X X X X X X
PD12 R1 R1 RO G2 R7 X X X X X X
PD11 RO RO G5 G1 R6 G3 R7 G4 G2 R7 R4 X X
PD10 G5 G4 G4 GO RS G2 R6 G3 G1 R6 R3 X X
PD9 G4 G3 G3 B9 R4 Gl RS G2 GO RS R2 X X
PD8 G3 G2 G2 B8 R3 GO R4 B7 B4 R4 R1 X X
PD7 G2 Gl Gl B7 R2 B7 R3 B6 B3 R3 RO G2 X
PD6 Gl GO GO B6 R1 B6 R2 B5 B2 G7 G5 Gl R4
PD5 GO 0 B5 B5 RO B5 R1 B4 Bl G6 G4 GO R3
PD4 B4 B4 B4 B4 G9 B4 RO B3 BO G5 G3 B4 R2
PD3 B3 B3 B3 B3 G8 B3 G7 GO 0 R2 0 B3 R1
PD2 B2 B2 B2 B2 G7 B2 G6 B2 0 R1 0 B2 RO
PD1 Bl Bl Bl Bl G6 Bl G5 Bl 0 RO 0 Bl G4
PDO BO BO BO BO G5 BO G4 BO 0 Gl 0 BO G3
6 7 8 9 10 11 12
IDF 8-bit | 10-bit 10-bit / 8-bit 10-bit 8-bit 8-bit 8-bit
4:2:2 4:2:2 4:2:2 4:4:4 4:4:4 4:4:4 4:4:4
YCbCr | YChCr YCbCr YCbCr YChCr YChCr YChCr
Pixel
P#A P#B P#A P#B P#A P#B P#A P#B P#A P#B
Pin
PD19 X Y9 X X X X X X X X X X
PD18 X Y8 X X X X X X X X X X
PD17 X Y7 X X X X X X X X X X
PD16 X Y6 X X X X X X X X X X
PD15 Y7 Y5 X X X X X X X X X X
PD14 Y6 Y4 X X Y4 Cr9 X X X X X X
PD13 Y5 Y3 X X Y3 Cr8 X X X X X X
PD12 Y4 Y2 X X Y2 Cr7 X X X X X X
PD11 Y3 Y1 X X Y1 Cré Y3 Cr7 Cr7 Y7 Y4 Cr7
PD10 Y2 Y0 X X Y0 Cr5 Y2 Cré Cré Y6 Y3 Cré
PD9 Y1 co9 [ co|cr|vyo]yvr Cb9 Cr4 Y1 Cr5 Cr5 Y5 Y2 Cr5
PD8 Y0 cs | ca | ce | Yvs | ve Cbs Cr3 Y0 Cr4 Cr4 Y4 Cb7 Cr4
PD7 C7 c7 | cr|lcs | yr|vys | cbr cr2 Cb7 Cr3 Cr3 Y3 Cb6 Cr3
PD6 C6 c6 [ ce6 | ca [ ve | ya | cbe Crl Cbé Cr2 Cr2 Y2 Cbs Y7
PD5 C5 cs | cs | c3a|vys | vs Cbs Cr0 Cbs Crl crl Y1 Cb4 Y6
PD4 C4 ca | cac2|vya] vy Cb4 Y9 Cb4 Cr0 Cr0 Y0 Cb3 Y5
PD3 C3 ca [c3|ci|vys|v1 Cb3 Y8 Cb3 Y7 Cb7 Cb3 Y0 cr2
PD2 C2 c2 [ c2|co|vy2]vyo]| ch2 Y7 Ch2 Y6 Ché Ch2 Ch2 Crl
PD1 C1 ct [ci| o |vyr1]o Cbl Y6 Cbl Y5 Cbs Cbl Cbl Cr0
PDO &) co [col o [vyo] o Cbo Y5 Cbo Y4 Cb4 Cbo Cbo Y1
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Input and Output Resolution

VT1625 and VT1625M can accept input resolution from 640x480 to 1024x768 by graphic controller, also including 1280x720,
1920x1080 HDTV input resolution, and encoder these input resolution to variable TV system resolution. Table 5 shows these

configurations.

Table 5. Input/ Output Configuration

Input configuration Output Configuration
GFX Resolution Frame (Hz) RGB/YCrCh | NTSC-480i | PAL-576i | 480P/576p | 720p 1080i
640x480~1024x768 59.94p/i 50p/i * * * * * *
1024x768~1920x1080 | 60p/59.94p/50p | * * *
1920x1080 60p/59.94p/50p *
1920x1080 60i/59.94i/50i * *
“p”- progressive format / frame rate, “i” — interlace format / field rate, 480i / 480p is same as 525i / 525p, 576i / 576p is same as
625i / 625p.
Video DAC output setting
Rx4A and Rx4B for the video DAC output setting
Register | DAC A DACB DACC DACD DACE DACF
setting | Rx4A[1-0] Rx4A[3-2] Rx4A[5-4] Rx4A[7-6] Rx4B[1-0] Rx4B[3-2]
00 Composite 1 Composite 2 Composite 3 Composite 4 Composite 5 Composite 6
01 S-Video 1 (Y) S-Video 1 (C) S-Video 2 (Y) S-Video 2 (C) S-Video 3 (C) S-Video 3 (Y)
10 RGB 1 (G) RGB 1 (R) RGB 1 (B) RGB 2 (G) RGB 2 (R) RGB 2 (B)
11 Component 1 (Y) | Component 1 (Pr) | Component 1 (Pb) | Component 2 (Y) | Component 2 (Pr) | Component 2 (Pb)
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Serial Bus Interface

1. VT1625 and VT1625M Register Read / Write Control

VIA VT1625 and VT1625M support serial bus interface. This serial interface consists of two signals: SBD (bidirectional Serial
Bus Data) and SBC (Serial Bus Clock). The registers can be write / read through the serial bus. The SBC is input only and driven
by the output of the graphic controller device. The SBD can be the input or output of the TV-Encoder depending on the write /
read status.

2. Serial Bus Address

VT1625 and VT1625M support two different serial bus addresses: 40H or 42H for selection and determined by the status of the
ADDR (address select) pin. Low for 40H and High for 42H.

Device Address Byte (DAB)

Bit 7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0

0 1 0 0 0 0 ADDR R/W

Device Address Byte (DAB) --- 40H (ADDR pin is pulled low)

Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 1 0 0 0 0 0 R/W
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Master / Slave Clock Mode

VT1625 and VT1625M can be configured to be in either master or slave clock mode. In master clock mode, it provides the pixel
clock signal to the video source and expects incoming data to be available when required. In slave clock mode, the TV encoder
chip accepts the external pixel clock from the video source.

Master Mode

In master clock mode, the VT1625 and VT1625M work as a master and the video source device works as a slave. It provides a
clock signal through the PCLK pin to the video source device. The video source device will use this clock as a frequency
reference. Then the video source will generate a clock signal into the XCLK pin. The TV encoder chip will use this clock signal
to latch incoming data. The PCLK clock signal can also be treated as the input clock signal connected directly to the XCLK pin.
The HSYNC and VSYNC signals can be programmed to be either input or output to the TV encoder chip. The master clock mode
can be configured as mode 1 or mode 2. See illustrations in Figure 3 and Figure 4.

Slave Mode

In slave clock mode, the VT1625 and VT1625M work as a slave and the video source device works as a master. The video source
device will generate a clock signal input to the XCLK pin. Through the XCLK pin, it receives a clock from the video source
device and uses this clock to latch incoming data. Moreover, this clock will be a reference clock of the TV encoder chip for
generating a pixel clock. The HSYNC and VSYNC signals can be programmed to be either input or output to the TV encoder
chip. Inslave clock mode, the VT1625 and VT1625M can be configured as illustrated in Figure 5.

XCLK > XCLK q
Video ¢ _Hyne VT1625 Video Hsyne | VT1625
Source or Source or
Device |q—Y¥n¢ | VT1625M Device |q Y | VT1625M
Pixel data > Pixel dataI
T PCLK T PCLK
Configuration 1 Configuration 2
XCLK N XCLK N
Video Video
< Hsync VT1625 Hsync > VT1625
Source or Source or
Device | YS¥nC y] VT1625M Device | VYSYNC gt VT1625M
Pixel dataI Pixel dataI
f PCLK T PCLK
Configuration 3 Configuration 4

Figure 3. Master Clock Mode 1
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Video
Source
Device

¢ Hsync
¢ Vsync
Pixel data >

XCLK
S

?

VT1625
or
VT1625M

PCLK

Configuration 5

Video
Source
Device

?

Hsync
Vsync
. VT1625
Pixel data or
VT1625M
XCLKI
PCLK

Configuration 7

Video
Source
Device

Hsync

Vsync
PRDL

Pixel data

AL ™
XCLK.

T

VT1625
or
VT1625M

PCLK

Configuration 6

Video
Source
Device

Hsync >
Vsync N
Pixel data'

XCLK
— >

f

VT1625
or
VT1625M

PCLK

Configuration 8

Figure 4. Master Clock Mode 2

Video
Source
Device

XCLK |

Hsync
43’7

| Vsync

Pixel data

e

VT1625
or
VT1625M

Configuration 1

Video
Source
Device

XCLK
R

Hsync
<«

Vsync
Y| >

Pixel data

e

VT1625
or
VT1625M

Configuration 3

Video
Source
Device

XCLK |

Hsync
Y| >

Vsync
|

Pixel data

e

VT1625
or
VT1625M

Configuration 2

Video
Source
Device

XCLK
e

Hsync
Y >

Vsync
Y| >

Pixel data

e

VT1625
or
VT1625M

Configuration 4

Figure 5. Slave Clock Mode
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Color Bar Generator

The VT1625 and VT1625M have a built-in color bar generator that generates the 75% amplitude and 100% saturation EIA colors
for the NTSC and PAL standards. They also provide a black screen and a blue screen. While in color bar mode, input pixel data
is ignored.

Sub-carrier Generation

The VT1625 and VT1625M use a 32-bit-word to synthesize the sub-carrier. The value of the sub-carrier increment required to
generate the desired sub-carrier frequency is found with the following equations:

NTSC: FSCI[31:0] = 2*2* [455/ (2 * H_Total)]
-or-  FSCI[31:0] = (int) (2% * 3.579545 / Fy)

PAL: FSCI[31:0] = 2*2* [(1135/4 + 1/625) / (H_Total)]
-or-  FSCI[31:0] = (int) (2% * 4.43361875 / Foy)

where H_Total is the number of output pixels per line and Fgy is the encoder clock frequency if FSCI_ADJ EN = 0 and
Fak= 27 MHz if FSCI_ADJ_EN = 1. This allows the generation of any desired sub-carrier for any desired video standard. The
32-bit sub-carrier increment FSCI[31:0] must be loaded by the serial interface before the sub-carrier can be enabled. In order to
maintain the correct SCH phase and to prevent any residual errors from accumulating, the sub-carrier will automatically adjust to
meet the specification.

Burst Generation

Sub-carrier burst generation is a function of the video standard (e.g. NTSC or PAL), the sub-carrier frequency increment (FSCI),
and the burst horizontal begin (TB_START) and end (TB_END) register settings. The burst will automatically be blanked during
horizontal sync to prevent invalid sync pulses from being generated. Burst blanking is automatically controlled by the selected
video format and the BURST_AMP setting can program the burst amplitude.

Tri-Level Synchronization and Broad Pulse Generation

VT1625 and VT1625M will add the tri-level synchronization and broad pulse automatically when it encodes to HDTV output
(720p or 1080i). The width of tri-level synchronization is controlled by THSYNC WIDTH register and the broad pulse is
controlled by TB_START and TB_END.

Field output
VT1625 and VT1625M support field output. It is enabled by FO_EN and the polarity can be controlled by FOP. Using
FLD_ADJ can delay the field output.
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Figure 6. Field Output

Luma and Chroma Processing
Use the YBW, CBW and PBW registers to control the bandwidth of luminance, chrominance and HDTV signal. Use the

Y_FIL_PASS, C_FIL_PASS, P_FIL_PASS registers to turn these filters off individually.

Discrete Frequency Response

Figure 7. Luma filter

Discrete Frequency Response
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Figure 8. Chroma filter
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Figure 9. HDTV pass filter

Power Down Mode

The VT1625 and VT1625M can be powered down by programming their registers and each of the DACs can be powered down
independently if not used. The PLL and 10 pad can be turned off to save more power. All register contents are maintained when
the two TV encoder chips are in power down mode.

Macrovision Copy Protection

The VT1625M implements the Macrovision 7.1.L1 copy protection process and Macrovision 1.2 AGC copy protection with 525p
/ 625p progressive scan output. This process changes the encoded output of the NTSC / PAL signals to inhibit recording on VCR
devices while not affecting viewing on a TV. All parameters that control the copy protection process are fully programmable but
are not documented in this data sheet per legal requirements of Macrovision Corporation.
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Display Modes

The VT1625 and VT1625M are designed to accept any input resolution from 640x480 up to 1024x768 by setting the TV CRTC
registers, the scaling registers and the TV timing registers. The TV CRTC registers include the GH_TOTAL, GV_TOTAL,
GH_ACTIVE, SH_TOTAL, TH_TOTAL, and TH_ACTIVE register bits. These registers decide the horizontal active and total
pixels, total lines for the input data, and the output horizontal active and total pixels for the TV display after scaling. The TV
encoder chip is capable of scaling down or up the input images in any size from 1.5 to 0.5 factors in the vertical and horizontal
directions by setting the VSCAL_FAC and HSCAL_FAC register bits. The TV encoder chip does not contain a frame memory.
Therefore, the output frame rate must be synchronous to the input frame rate. To accomplish this, the input total, output total,
scaling ratio, and the pixel frequency must be set to proper values for a corresponding relationship.

Since the pixel frequency varies from every input resolution and the TV timing is fixed, different values must be programmed in
the TV timing registers for every input resolution. The TV timing registers include the THSYNC _WIDTH, TBURST_START,
TBURST_END, TVIDEO_START, and TVIDEO_END register bits.

Clock Frequency

A crystal must be present between the XI and XO pins for generating a 27 MHz reference clock for the PLL (Phase Lock Loop).
In master clock mode, the PLL uses this clock as a reference. In slave clock mode, the PLL uses the clock from the XCLK pin as
a reference clock. The PLL generates 2 clocks: One is the pixel clock output on the PCLK pin (for master mode use only) and the
other is the pixel clock used by the Encoder engine. The frequency is calculated using the following formula:

FeLk = [Frerck™ N/ (D*P*(P_D+1))] MHz (P_D means post divider)
Ftvclk = Fretei*N/(D*P2*(P_D2+1)) MHz (P_D2 means post divider 2)

In master mode:
Fclk = Input Pixel Clock = GH_Total * GV_Total * Vsync
Ftvclk = Fclk (P/P2) = TH_Total*TV_Total*Vsync

TH_Total = (GH_Total / Scaling Ratio)*(P/P2)
TV _Total =525 (NTSC) or 625 (PAL)
Vsync = 59.94Hz (NTSC) or 50Hz (PAL)

(D, P, and P2 are programmed in increments of 0.5; N and R are programmed in increments of 1.0).
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ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Symbol | Description Min Typ Max Unit
Tste Storage Temperature -65 150 °oC
T; Junction Operating Temperature 125 °C
Tame Ambient Operating Temperature 0 70 °C
V, Input Voltage (all digital pins) GND -0.25 VCC+0.25 \
VEsp Electrostatic Discharge (Human Body) 2 kV
Typs Vapor Phase Soldering (1 min.) 220 °C

Recommended Operating Conditions

Symbol | Description Min Typ Max Unit
VCC33 | I/O Voltage 3.15 3.3 3.45 \Y%
VCC25 | Digital Power Supply Voltage 2.25 2.5 2.75 \

VCCPLL | PLL Power 2.25 2.5 2.75 \Y%
VCCDAC | DAC Power 2.25 2.5 2.75 \Y%
VCCOSC | Oscillator Power 2.25 25 2.75 \%

VCCBGAP| Band Gap Power 2.25 2.5 2.75 \Y

R. Output load to DAC outputs 37.5 Q
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DC Characteristics and Power Consumption Specification for Different Resolutions

Table 6. Resolution 1024 x 768

Symbol | Parameter Min | Typ | Max | Unit
ID33 VCC33 (3.3V) 5 mA
ID25 VCC25 (2.5V) 92.2 mA
IPLL VCCPLL (2.5V) 11.3 mA
IDAC VCCDAC (2.5V) - All 6 DACs power on 210 mA
IVCCQ VCCQ (1.5V) 2.6 mA
P Total Total Power Consumption 0.9 w
Table 7. Resolution 1280 x 720 (HDTV Mode 720p Output)
Symbol | Parameter Min | Typ | Max | Unit
ID33 VCC33 (3.3V) 5 mA
ID25 VCC25 (2.5V) 135 mA
IPLL VCCPLL (2.5V) 20 mA
IDAC VCCDAC (2.5V) — All 6 DACs power on 210 mA
IVCCQ VCCQ (1.5V) 34 mA
P Total Total Power Consumption 1 w
Table 8. Resolution 1920 x 1080 (HDTV Mode 1080i Output)
Symbol | Parameter Min | Typ | Max | Unit
ID33 VCC33 (3.3V) 5 mA
ID25 VCC25 (2.5V) 191 mA
IPLL VCCPLL (2.5V) 22.5 mA
IDAC VCCDAC (2.5V) — All 6 DACs power on 210 mA
IVCCQ VCCQ (1.5V) 6.5 mA
P Total Total Power Consumption 1.1 w
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DC Specifications — LVTTL Mode (Vcco = 3.3V, Vger = 1.65V)
Symbol | Parameter Min Typ Max | Unit|Condition
VCC33 | I/O voltage 3.0 3.6 V | Normal op.
VL Input low voltage -0.5 0.3VCC V |non 5V tolerant
ViH Input high voltage 0.7VvCC 1.05vCC V |non 5V tolerant
V\usT Input high voltage 0.7 vCC 55V V |5V tolerant
VoL Output low voltage - 0.1vCC V |lg=3.2mA
Vo Output high voltage 0.7 vCC - V  |loy=-200mA
loz Input leakage -10 10 mA |0<V,y<VCC
Cin Input capacitance - 10 pF
Cout Output capacitance - 10 pF
DC Specifications — Low Swing Input Mode (Vcco = 1.5V, Vrer = 0.75V)
Symbol | Parameter Min Typ Max | Unit | Condition
Veeo 1/0 Voltage 1.35 1.65 \ Normal op.
Low Swing Differential Input
VReF | Reference Voltage V2Veco v
Low Swing High Level Input
Vs | voltage gmig PU Ver+100mv 1.8 Vv
Low Swing Low Level Input
Viis | Voltage g P GND Vier-100mV |V
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DAC DC Characteristics

Table 9. DAC DC Characteristics

Parameter Min | Typ | Max | Unit
Full scale Current TV Mode A mA
CRT Mode 18.7 mA
Output Voltage TV Mode 1.23 v
Range CRT Mode 700 mv
DAC Resolution 10 Bits
INL +1.0 Lsb
DNL +1.0 Lsb
Gain Error 5 %
DAC to DAC Matching 2 %
RSET Resistor 4.42 KQ
Output Loading 10 pF
Output Load Resistor 375 Q
Band Gap Reference Voltage 1.22 \%
SENSE Reference TV Mode 1.22 v
Voltage CRT Mode 0.61 Y,
Delay Time of SENSE Output 10 ns
Glitch Impulse Energy 75 pV-sec
TV Mode Power on current (Analog) 220.7 mA
Power on current (Digital) 12.3 mA
CRT Mode Power on current (Analog) 121.3 mA
Power on current (Digital) 12.3 mA
Sleep Current (power down) 20 UA
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DAC AC Characteristics
Table 10. DAC AC Characteristics
Parameter Min Typ |Max| Unit
Frequency 150 MHz
Output Rising Time 2 ns
Output Falling Time 2 ns
Full Scale Settling Time within % LSB 5.8 ns
CLK to valid output 0.5cInI§+2.1 Telk
Data Setup Time which samples by CLK 1.0 ns
Data Hold Time which samples by CLK 1.0 ns
PLL Characteristics
Table 11. PLL Characteristics
Parameter Min Typ |Max| Unit
Power Supply 2.25 2.75 \
Clock Output Duty Cycle 45 55 %
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PACKAGE MECHANICAL SPECIFICATIONS
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Part Number —— — — - Country of Assembly
— ;L/
% YYWWRR | TAIWWAN “ =
Y = Date Code Year ——— | — 4 LLLLLLLLLL © @ —
W = Date Code Week E —
_ . .. 2 O 1
R = Chip Revision /// 64 17
L = Lot Code —
1UUUMUUUUUUUUUUU” sdolemalelrso] "L o
el | [ [bbb|[H[A-B[D] .
61 b [$]ddd M|c[aA-BE)DE)
o J AT ATAMATAAC I+
— I [=C—] SEATING
PLANE
H ccc|C
o ’ CONTROL DIMENSIONS ARE IN MILLIMETERS.
82 MILLIMETER INCH
K SYMBOL MIN. | NOM. | MAX. | MIN. | NOM. | MAX.
A — — 1.20 — — 10.047
: Al 0.05 — 0.15 | 0.002| — |0.006
. A2 | 095 | 1.00 | 1.05 |0.037]0.039 | 0.041
. . D 12.00 BASIC 0.472 BASIC
“ozonay CE PLANE E 12.00 BASIC 0.472 BASIC
/ Sl D1 10.00 BASIC 0.393 BASIC
= El 10.00 BASIC 0.393 BASIC
.8 D2 7.50 BASIC 0.295 BASIC
' E2 7.50 BASIC 0.295 BASIC
R1 0.08 — — 10.003| — —
"""" R2 0.08 — 0.20 | 0.003| — [0.008
0 0 3.5 7 0 3.5 7
61 0 — — 0 — —
NOTES :
02 11 12 13 11 12 13
1. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD 63 11 12 13 11 12 13
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25 mm c 0.09 | — | 0.20 |0.004] — [0.008
PER SIDE. D1 AND E1 ARE MAXIMUM PLASTIC BODY L 0.45 | 0.60 | 0.75 | 0.018 | 0.024 | 0.030
SIZE DIMENSIONS INCLUDING MOLD MISMATCH. L1 1.00 REF 0.039 REF
2. DIMENSION b DOES NOT INCLUDE DAMBAR ﬁ 8'%9 0_20 0_27 g'ggg 0&)8 00_11
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION = 050 BASIC = 0.020 BASIC
SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE € : :
MAXIMUM b DIMENSION BY MORE THAN 0.08mm. TOLERANCES OF FORM AND POSITION
DAMBAR CAN NOT BE LOCATED ON THE LOWER aaa 0.20 0.008
RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN bbb 0.20 0.008
PROTRUSION AND AN ADJACENT LEAD IS 0.07mm. ccc 0.08 0.003
ddd 0.08 0.003

Figure 10. Mechanical Specification — 64-Pin TQFP Pack
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PROTRUSION. ALLOWABLE PROTRUSION IS 0.25 mm c 0.09 | — | 0.20 |0.004| — [0.008
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SIZE DIMENSIONS INCLUDING MOLD MISMATCH. 1 1.00 REF 0.039 REF
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RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN bbb 0.20 0.008
PROTRUSION AND AN ADJACENT LEAD IS 0.07mm. cce 0.08 0.003
ddd 0.08 0.003

Figure 11. Mechanical Specification for Lead-Free — 64-Pin TQFP Pack
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