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DEVICES Video Encoder with 54MHz Oversampling
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FEATURES Average Brightness detection
10-Bit Extended CCIR-656 Input Data Port Field Counter
6 high Quality 10-Bit Video DACs
10-Bit Internal Digital Video Processing CGMS (Copy Generation Management System)
Multi-Standard Video Input WSS (Wide Screen Signalling)
Multi-Standard Video Output Closed Captioning support.
4xOversampling with internal 54MHz PLL Teletext Insertion Port (PAL-WST)
Programmable Video Control includes: 2 Wire Serial MPU Interface (I°C Compatible & Fast I°C)
Digital Noise Reduction I12C Interface
Gamma Correction
Black Burst Supply Voltage 5V & 3.3V Operation
LUMA Delay 80-Pin LQFP Package
CHROMA Delay
Multiple Luma & Chroma Filters APPLICATIONS

Luma SSAF™ (Super Sub-Alias Filter) Professional DVD Playback Systems,

PC Video/Multimedia Playback Systems
Progressive Scan Playback Systems
Professional Studio Equipment

GENERAL DESCRIPTION

The ADV7194 is part of the new generation of video The, ADV7194 supports NTSC-M, NTSC-N (Japan),
encoders from Analog Devices. The device builds‘on-the PAL N, PAL-B/D/G/H/I and PAL-60 standards. Input
performance of previous video encoders and provides standards supported include ITU-RBT656 4:2:2

new features like interfacing progressive”scan‘devices, YCrCb in 8-, 10-, 16- or 20-Bit format and 3x10-Bit
Digital Noise Reduction, Gamma Gorrection, YCrCb_progressive scan format.

4xOversampling and 54MHz opefations. Average The ADV7194can output Composite Video (CVBS), S-
Brightness Detection, Black Burst Signal Genération, Video (Y/C), Component YUV' or RGB and analog
Chroma Delay, an additional Chroma Filtefs, etC. progressive scan in YPrPb format. The analog compo-

nent output is also compatible with Betacam, MII and
SMPTE/EBU N10 levels, SMPTE 170M NTSC and
ITU-R.BT 470 PAL.

For a more information about the ADV7194s features

refer to DETAILED DESCRIPTION.
Simplified Block Diagram
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Notes:

Extended-10™ (Trademark of Analog Devices Inc.). This technology combines 10-Bit Conversion, 10-Bit Digital Video Data Processing and 10-Bit External Interfacing.

SSAF is a trademark of Analog Devices Inc.
This device is protected by U.S. patent numbers 4631603, 4577216 and 4819098 and other intellectual property rights.

ITU-R and CCIR are used interchangeably in this document (ITU-R has replaced CCIR recommondations?ne Technology Way, P.O. B.OX 9106, NOTWOOd. MA 02062-9106, U.S.A.
I°C is a registered trademark of Philips Corporation. el: 617/329-4700. World Wide Web Site: http://www.analog.com Fax:
Throughout the document YUV refers to digital or analog component video. 617/326-8703 Analog Devices, Inc., 2000



ADV7194

CONTENTS
FEATURES......coiitiiiiiiiie e 1
APPLICATIONS. ...uuiiieiiiiieiiiiiiiie e eeeeeeviiin e e e e 1
BLOCK DIAGRAM.....outiiiiiieieiiieiiiiiiieeeeeeiiiiiiiin 1
SPECIFICATIONS
Static Performance 5 V.........eeeeeeeeeeennnnnn. 3
Static Performance 3.3 V.....coooovvvvvvvvvnenns 4
Dynamic Specification 5V.......ccccceeeeeennenn. 5
Dynamic Specification 3.3V.........ccccoees 6
Timing Specification 5V........cccoceeeeeeeenens T
Timing Specification 3.3V.........cccevvvvvnnnnn. 8
ABSOLUTE MAXIMUM RATINGS..................... 11
PACKAGE THERMAL PERFORMANCE............. 11
PIN CONFIGURATION........cuuviiiieereeeeerireernennnns 11
PIN DESCRIPTION........cceeeviiiiiiiiiiiiiie 12
GENERAL DESCRIPTION.........ccvvviierreeeriirnnnnnns 14
DATA PATH DESCRIPTION........cceevvvviiiereeeenns 15
INTERNAL FILTER RESPONSE........ccccoccuuennnnen 15
FUNCTIONAL DESCRIPTION........c.ccevvvrrrrnnnn.. 26
TIMING DESCRIPTION
Reset Sequence.......cooovvvvviiiiniiiigueeennn it 30
MPU Port Timing.......ccoeeeeedfer, Beite.es 9
Pixel Data and Control Data Timing.......... 9
Teletext Timing............ ..o W0 9
Progressive Scan Inpdt Timing........s..k.... 10
RTC Timing......c....evvverrinnnn e gt 31
MPU PORT DESCRIPTION
Register ACCESS.....cvvvrviiiinreiiiinreeiiineeeiianns 39
Mode Registers 0 - O....coevvvvviiiiiiiinnnnnnnnns 40
Timing Registers........ccevvrivivreiiineieninnennn. 47
Sub-carrier frequency & phase Registers... 48
Closed Captioning Registers..................... 48
Pedestal Register......c.ccovvvviiiiniiiiinneeniinnnns 49
Teletext RegiSters.......ccvvuvveevivreeiinreeninnnns 49
CGMS_WSS Registers.......ccuuurrerervunnnens 50
Y-Scale, U-Scale, V-Scale Registers....... 51
Hue Adjust, Brightness Control,
Sharpness Control Registers................... 52
DNR Registers.....cc.ccuvveeeeiiineeriineeniinneennn. 55
Gamma Correction Registers..................... 58
Brightness Detect Register..........c.uvveeennnee. 59
Output Clock Register......... ...ceeerrerervennnes 59
APPENDIX 1
Board Design and Layout Consider-
ations....60
APPENDIX 2
Closed Captioning.............ceeevvveeervennennnnn. 62
APPENDIX 3
CGMS. e 63

REV. Pr F

Preliminary Technical Data

APPENDIX 4

WSS et 64
APPENDIX 5

Teletext Insertion.........cceeeeeeevvvuieeeeeeennnnnn. 65
APPENDIX 6

Optional output filter.......cceeeeerrrrvrernrnnnnnn. 66
APPENDIX 7

DAC Buffering......ccoceevvvvveiiieiiiiiiiiieeennnnn, 67
APPENDIX 8

Recommended Register Settings ................ 68

NTSC Register Settings...........cccvvveeeeeeenns .69

PAL BDGHI Register Settings.................. 69

PAL N Register Settings .........ccccvvvvennnn.. .70

Power-on-Reset Register Settings. ........... .70
APPENDIX, 9

NTSC, PAL, UV waveforms.............couvun.. 73

Output wave forms...........ccevvvvvvvivevennnnnnnnn. 76
APPENDIX™10

NITSE, PAL Vector PlotS......cecevvvevunernnnen. 82
APPENDIX 11

Outline Dimensions............eevvvervuneernnnnns 83



Preliminary Technical Data

ADV7194

5V SPECIFICATIONS'

(Voo =+ 5V, Ve = 1.235 V, Rgry , =1200 Q unless otherwise noted.

All specifications T, to T, unless otherwise noted)

Parameter Min Typ Max Units Test Conditions
STATIC PERFORMANCE
Resolution (each DAC) 10 Bits
Accuracy (each DAC)
Integral Nonlinearity’ *1.0 LSB
Differential Nonlinearity’ +1.0 LSB Guaranteed monotonic
DIGITAL INPUTS
Input High Voltage, Vg 2.0 A%
Input Low Voltage, V.. 0.8 A%
Input Current, Iy 0 +/-1 pA Vn=04Vor24V
Input Capacitance, Cpy 6 10 pF
Input Leakage Current® 1 pA
Input Leakage Current’ 200 pA
DIGITAL OUTPUTS
Output High Voltage, Vg4 2.4 V Tsource = 400 pA
Output Low Voltage, V. 0.8 0.4 \% Igng = 3.2 mA
Tri-State Leakage Current'’ 10 pA
Tri-State Leakage Current"’ 200 pA
Tri-State Output Capacitance 6 10 pF
ANALOG OUTPUTS
Output Current(max) 4.125 4.33 4.625 mA R, = 300Q
Output Current(min) 216 mA Ry = 600Q Rggr; rsere = 2400Q
DAC to DAC Matching’ 0.4 25 %
Output Compliance, V¢ 0 »4 V
Output Impedance, Ryyr 100 kQ
Output Capacitance, Cqyr 6 pF Ioyr = 0 mA
VOLTAGE REFERENCE
Reference Range, V' 1.112 1.235 13359 A%
POWERREQUIREMENTS
Vaa 4.75 5.0 5.25 \Y%
Normal Power Mode
) 29 35 mA
I.cr (2xOversampling)®’ 80 120 mA
I.cr (4xOversampling)®’ 120 170 mA
Ly, 6 10 mA
Sleep Mode
Ipac 0.01 pA
Leer 85 HA
NOTES

Temperature range Ty to Ty : 0°C to +70°C.
Guaranteed by Characterisation
Measurement made in 2xOversampling Mode.

All six DACs on.

[ R G O N

For all inputs but PAL_NTSC and ALSB
9 For PAL_NTSC and ALSB inputs

10 For all outputs but VSO/TTX/CLAMP
11 For VSO/TTX/CLAMP output

Specifications subject to change without notice.

All measurements are in 4xOversampling Mode unless otherwise specified.

Ipac is the total current required to supply all DACs including the Vref circuitry.

Iccr or the circuit current, is the continuous current required to drive the digital core without Iy, .

REV. Pr F



ADV7194
3.3V SPECIFICATIONS'

Preliminary Technical Data

(Via =+ 3.3V, Ve = 1.235 V, Ry, = 1200 Q unless otherwise noted. All
specifications T, to T, unless otherwise noted)

Parameter Min Typ Max Units Test Conditions
STATIC PERFORMANCE
Resolution (each DAC) 10 Bits
Accuracy (each DAC)
Integral Nonlinearity +1.0 LSB
Differential Nonlinearity 1.0 LSB Guaranteed Monotonic
DIGITAL INPUTS
Input High Voltage, Vg 2 \Y%
Input Low Voltage, Vi 0.8 \Y%
Input Current, Iy +/-1 pA Vn=04Vor24V
Input Leakage Current’ 1 pA
Input Leakage Current® 200 pA
Input Capacitance, Cpy 6 10 pF
DIGITAL OUTPUTS
Output High Voltage, Vg 2.4 v Tsource = 400 pA
Output Low Voltage, V. 0.4 Vv Iigng = 3.2 mA
Tri-State Leakage Current’ 10 RA
Tri-State Leakage Current' 200 nA
Tri-State Output Capacitance 6 10 pE
ANALOG OUTPUTS
Output Current (max) 4.125 4.33 4.625 mA R, = 300Q
Output Current (min) 2.16 mA R; = 600Q,Reery, spro = 2400Q
DAC to DAC Matching 0:4 25 %
Output Compliance, V¢ 14 v
Output Impedance, Ryyr 100 KQ
Output Capacitance, Cyyr 6p pE Ioyr = 0 mA
VOLTAGE REFERENCE’
Reference Range, Vygr 1.235 A% Tyrerour=20HA
POWER REQUIREMENTS
Vaa 3.15 3.3 3.6 \Y
Normal Power Mode
Ipsc(max)? 29 mA
I.cr (2xOversampling)™® 42 54 mA
Icor (4xOversampling)™® 68 86 mA
Ly 6 mA
Sleep Mode
Ipac 0.01 pA
Leer 85 HA
NOTES

1 All measurements are made in 4xOversampling unless otherwise specified and are guaranteed by characterisation.

In 2x Oversampling the power requirement for the ADV7194 is typically 3.0V

Temperature range Ty to Tyux : 0°C to +70°C.
Measurement made in 2xOversampling Mode.

All 6 DACs on.

For all inputs but PAL_NTSC and ALSB
For PAL_NTSC and ALSB inputs

9 For all outputs but VSO/TTX/CLAMP

10 For VSO/TTX/CLAMP output
Specifications subject to change without notice.

® N oUW
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Ipac is the total current required to supply all DACs including the Vg circuitry.

Iccr or the circuit current, is the continuous current required to drive the digital core without I, .
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5V DYNAMIC-SPECIFICATIONS' aesioncoms it e ™

Parameter Min Typ Max Units Test Conditions
Hue Accuracy 0.5 °
Color Saturation Accuracy 0.7 %
Chroma Nonlinear Gain 0.7 0.9 % Referenced to 40 IRE
Chroma Nonlinear Phase 0.5 x°
Chroma/Luma Intermod 0.1 %
Chroma/ Luma Gain Inequality 1.7 %
Chroma/ Luma Delay Inequality 2.2 ns
Luminance Nonlinearity 0.6 0.7 %
Chroma AM Noise 82 dB
Chroma PM Noise 72 dB
Differential Gain 0.1 03 %
Differential Phase 0.4 0.5 ¢
SNR (Pedestal) 78.5 dB rms RMS
SNR (Pedestal) 78 dB p-p Peak Periodic
SNR (Ramp) 61.7 dB rms RMS
SNR (Ramp) 62 dB p-p Peak Periodic

2XOVERSAMPLING MODE

Differential Gain 0.4 0.5 %

Differential Phase 0.15 0.3 ?

SNR (Pedestal) 78 dB rms RMS

SNR (Pedestal) 78 dB p-p Peak Periodic
SNR (Ramp) 61.7 dB rms RMS

SNR (Ramp) 63 dB p-p Peak Periodic
NOTES

1 All measurements are made in 4xOversampling unless otherwise specified and are guaranteed by characterisation.
2 Temperature range Ty to Tyuy : 0°C to +70°C.

Specifications subject to change without notice.

REV. Pr F
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3.3V DYNAMIC-SPECIFICATIONS 51 ciet i 251 e s o

Parameter Min Typ Max Units Test Conditions
Hue Accuracy 0.5 °
Color Saturation Accuracy 0.8 %
Luminance Nonlinearity 0.6 +%
Chroma AM Noise 83 dB
Chroma PM Noise 71 dB
Chroma Nonlinear Gain 0.7 % Referenced to 40 IRE
Chroma Nonlinear Phase 0.5 x°
Chroma/Luma Intermod 0.1 %
Chroma/ Luma Gain Inequality 2.0 %
Chroma/ Luma Delay Inequality 2.5 ns
Differential Gain 0.2 %
Differential Phase 035 0
SNR (Pedestal) 78.5 dB rms RMS
SNR (Pedestal) 78 dB p-p Peak Periodic
SNR (Ramp) 6273 dB rms RMS
SNR (Ramp) 61 dB p-p Peak Periodic

2XOVERSAMPLING MODE

Differential Gain 0.5 %

Differential Phase 0.2 ?

SNR (Pedestal) 78 dB rms RMS

SNR (Pedestal) 78 dB p-p Peak Periodic

SNR (Ramp) 62 dB rms RMS

SNR (Ramp) 62.5 dB p-p Peak Periodic
NOTES

1 All measurements are made in 4xOversampling unless otherwise specified.
2 Temperature range Ty to Tyax : 0°C to +70°C.

Specifications subject to change without notice.
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ADV7194

oV TIMING—SPECIFICATIONS

(Vi =+ 5V = 250mV, Vi = 1.235 V, Ry, =1200Q unless otherwise
noted.

All-specifications Ty te-Tym -unless-otherwise-noted)
Parameter Min Typ Max Units Test Conditions
MPU PORT?
SCLOCK Frequency 0 400 kHz
SCLOCK High Pulse Width, t, 0.6 Hs
SCLOCK Low Pulse Width, t, 1.3 Us
Hold Time (Start Condition), t, 0.6 Us After this period the Ist clock is generated
Setup Time (Start Condition), t, 0.6 Us Relevant for repeated Start Condition
Data Setup Time, t 100 ns
SDATA, SCLOCK Rise Time, t 300 ns
SDATA, SCLOCK Fall Time, t, 300 ns
Setup Time (Stop Condition) , tg 0.6 Us
ANALOG OUTPUTS?
Analog Output Delay 8 ns
DAC Analog Output Skew 0.1 ns
CLOCK CONTROL
AND PIXEL PORT’®
Ferock 27 MHz
Clock High Time t, 8 ns
Clock Low Time t,, 8 ns
Data Setup Time t,, 6 ns
Data Hold Time t,, 5 ns
Control Setup Time t;, 6 ns
Control Hold Time t,, 4 ns
Digital Output Access Time t,, 13 ns
Digital Output Hold Time t,, 12 ns
Pipeline Delay t;;(2xOversampling) 517 Clock cycles
Pipeline Delay t,;(4xOversampling) 67 Clock cycles
TELETEXT PORT*
Digital Output Acces Time t;4 11 ns
Data Setup Time t,; 3 ns
Data Hold Time t 6 ns
RESET CONTROL
Reset Low Time 3 20 ns
PLL?
PLL Output Frequency 54 MHz
NOTES

1 Temperature range Ty to Tyay : 0°C to +70°C.
2 Guaranteed by characterization.
3 Pixel Port consists of the following:

Data: P9-P0, Y9/P10-Y9/P19 Pixel Inputs
Control: HSYNC, VSYNC, BLANK
Clock: CLKIN Input

4 Teletext Port consists of the following:
Digital Output:TTXRQ
Data: TTX

Specifications subject to change without notice.
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ADV7194

3.3V TIMING-SPECIFICATIONS’

Preliminary Technical Data

(Vi = + 3.3V +/-150mV, Vi = 1.235 V, Rgery , = 1200 Q unless otherwise
noted. All specifications T, to T, unless otherwise noted)

Parameter Min Typ Max Units Test Conditions
MPU PORT

SCLOCK Frequency 0 400 kHz
SCLOCK High Pulse Width, t, 0.6 Hs
SCLOCK Low Pulse Width, t, 1.3 Hs

Hold Time (Start Condition), t, 0.6 Hs After this period the 1st clock is generated
Setup Time (Start Condition), t, 0.6 Us Relevant for repeated Start Condition
Data Setup Time, t; 100 ns

SDATA, SCLOCK Rise Time, t, 300 ns

SDATA, SCLOCK Fall Time, t; 300 ns

Setup Time (Stop Condition) , tg 0.6 2 Hs
ANALOG OUTPUTS

Analog Output Delay 8 ns

DAC Analog Output Skew 0.1 ns

CLOCK CONTROL

AND PIXEL PORT®

Ferock 27 MHz

Clock High Time t, 8 ns

Clock Low Time t,, 8 ns

Data Setup Time t,,’ 6 ns

Data Hold Time t,,” 4 as

Control Setup Time t,,? 2.5 ns

Control Hold Time t,,’ 3 ns

Digital Output Access Time t;; 13 ns

Digital Output Hold Time t,, 12 ns

Pipeline Delay t; 37 Cloek cycles
TELETEXT PORT*

Digital Output Acces Time t,, 11 ns

Data Setup Time t,, 3 ns

Data Hold Time t 6 ns

RESET CONTROL

Reset Low Time 3 20 ns

PLL

PLL Output Frequency 54 MHz

NOTES

1 Temperature range Ty to Tyay : 0°C to +70°C.
2 Guaranteed by characterization.
3 Pixel Port consists of the following:

Data: P9-P0, Y9/P10-Y9/P19 Pixel Inputs
Control: HSYNC, VSYNC, BLANK
Clock: CLKIN Input

4 Teletext Port consists of the following:
Digital Output:TTXRQ
Data: TTX

Specifications subject to change without notice.

REV. Pr F
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PROGRESSIVE
SCAN INPUT
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ABSOLUTE MAXIMUM RATINGS * PACKAGE THERMAL PERFORMANCE

Vaa 10 GNDuoooie ™V The 80pin package is used for this device. The junction-to-

Voltage on any Digital Input Pin GND-0.5V to V,,+0.5V ambient () thermal resistance in still air on a four layer

Storage Temperature (Tg)..ecovveereennns -65°C to +150°C PCB is 24.7°C/W.

Junction Temperature(T))....ccccovvveiniriciininnnnn. +150°C

Body Temperature (Soldering, 10 secs)................ +220°C To reduce power consumption when using this part the user

Analog Outputs to GND'.............c....... GND -0.5 to V,, can run the part on a 3.3V supply, turn off any unused
DAG:s.

NOTES . . . The user must at all times stay below the maximum junction
Stresses above those listed under “Absolute Maximum Ratings” may cause

permanent damage to the device. This is a stress rating only and functional ~ t€mperature of 110°C. The following equation shows how to
operation of the device at these or any other conditions above those listed in the calculate this junction temperature:

operational sections of this specification is not implied. Exposure to absolute
1maximum rating conditi(-)ns .for extended periods may affect device reliability. Junction Temperature =
Analog Output Short Circuit to any Power Supply or Common can be of an o

indefinite duration. [Vaa ¥ (Ipac + Icer) 1 % 64 + 70°C(Taup)

ORDERING GUIDE
Ipac = 10 mA + (sum of the average currents consumed by

Model Temperature Range Package Option each powered-on DAC)
N s Average current consumed by each powered-on DAC =
Vige= 1.235V
R, =4.2146
PIN CONEIGURATION
a
=
5
<18
o s E=285 58 E8E 0 T =& &|h
z o= - - T - - T T "z g7 7 " - 1921@
85386555550g>ououu\§3
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Figure 5. Pin Configuration ADV7194
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PIN DESCRIPTION

Mnemonic Input/OQutput Function

AGND G Analog Ground

ALSB I TTL Address Input. This signal sets up the LSB of the MPU address.

BLANK /0 Video Blanking Control Signal. This signal is optional. For further information see
page 29.

CLKIN I TTL Clock Input. Requires a stable 27MHz reference clock for standard
operation. Alternatively a 24.5454MHz (NTSC) or 29.5MHz (PAL) can be used
for square pixel operation.

CLKOUT (0) Clock Output pin.

COMP 1 (0) Compensation Pin for DACs Ay B and C. Connect a 0. IuF Capacitor from
COMP1 to V,,.

COMP 2 (0) Compensation Pin for DAGs™D, E and F. Connect a 0. IuF Capacitor from
COMP2 10 V,,.

CSO_HSO (0) Dual function, CSO or HSO® output sync signal at TTL level.

DAC A (0] Composite/ Y (progressive scan) /Y / GREEN Analog Output.

This,DAC is capable ofproviding 4.33mA output.

DAC B (0] S-Video Y /Pb 7 U / BLUE\ Analog Output.

This" DACwis" capable of providing 4.33mA output.

DAC C (0] S-Video C / Pr / V,/RED Analog Output.

This DAC is capable of providing 4.33mA output.

DAC D (0] Composite / Y (progressive scan) /Y / GREEN Analog Output.
This DAC is capable of providing 4.33mA output.

DACE (0] S-Video Y / Pb / U/ BLUE Analog Output.

This DAC is capable of providing 4.33mA output.

DACF (0] S-Video C / Pr /V / RED Analog Output.

This DAC is capable of providing 4.33mA output

DGND G Digital Ground

HSYNC /0 HSYNC (Modes 1, 2 and 3) Control Signal. This pin may be configured to be an
output (Master Mode) or an input (Slave Mode) and accept Sync signals.

P0-P9 I 10-Bit or 8-Bit 4:2:2 Multiplexed YCrCb Pixel Port.

The LSB of the input data is set up on pin PO (pin number 1) in 10-Bit input mode.

Cb0 - Cb9 I 1x10Bit Progressive scan input port for Cb data.

Cr0 - Cr9 I 1x10Bit Progressive scan input port for Cr data.

PAL_NTSC I Input signal to select PAL or NTSC mode of operation, pin set to Logic 1 selects PAL.

REV. Pr F
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ADV7194

SCRESET/RTC/TR I

RESET I
RSETI I
RSET2 I
SCL I
SDA 1/0
TTXREQ 0
Vau P
A P
Vier 1/0
VSO/TTX/CLAMP JO
VSYNC VO
Y 0/P10 -Y9/P19 I

Multifunctional Input: Real Time Control(RTC) input, Timing Reset input,
Subcarrier Reset input.

The input resets the on-chip timing generator and sets the ADV7194 into
default mode See Appendix 8 for default register settings.

A 1200 Ohm resistor connected from this pin to GND is used to control full-
scale amplitudes of the Video Signals from the DAC A, B, C.

A 1200 Ohm resistor connected from this pin to GND is used to control full-
scale amplitudes of the Video Signals from the DAC D, E, F.

MPU Port Serial Interface Clock Input.

MPU Port Serial Data Input/Output.

Teletext Data Request Qutput Signal, used to control teletext data transfer.
Analog Power Supply (+3.3V to + 5 V).

Digital’Power Supply,(#3.3V to + 5 V).

Voltage Reference Input for DACs or Voltage Reference Output (1.235V ).
Anwexternal Vigr cah not*be used in 4xOversampling Mode.

Multifunctional pm»¥VSO Output Sync Signal at TTL level. Teletext Data Input pin.
CLAMP/TTL, Output Signals can be used to drive external circuitry to enable
clamping of all video signals.

VSYNC control signal. This pin may be configured as an output (Master Mode) or

or as an input (Slave Mode) and accept VSYNC as a control signal.

1x10Bit Progressive scan input for Y data or 20-Bit or 16-Bit Multiplexed
YCrCb Pixel Port.

REV. Pr F
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DETAILED DESCRIPTION
The ADV7194 features:

Clocking:
Single 27MHz Clock required to run the device
4x0Oversampling with internal 54MHz PLL
Square Pixel operation
Advanced Power Management
Programmable Video Control features:
Digital Noise Reduction
Black Burst Signal Generation
Pedestal level
Hue, Brightness, Contrast and Saturation
Clamping Output signal
VBI (Vertical Blanking Interval)
Sub-Carrier Frequency and Phase
LUMA Delay
CHROMA Delay
Gamma Correction
Luma & Chroma Filters
Luma SSAF™ (Super Sub-Alias Filter)
Average Brightness detection
Field Counter
Interlaced/Non Interlaced Operation
Complete on-chip Video Timing Generator
Programmable Multi-Mode Master/Slave Operation
CGMS (Copy Generation Management System)
WSS (Wide Screen Signalling)
Closed Captioning support.
Teletext Insertion Port (PAL-WST)
2 Wire Serial MPU Interface
(I*C Compatible & Fast I’°C)
I12C Registers synchronised to VSYNC

The ADV7194 is an integrated Digital Video ‘Encoder” that
converts digital CCIR-601/656 4:2:2 10 bit

(or20 bit or 8/16 bit) component video data into a standard
analog baseband television signal compatible with world wide
standards. Additionally there is the possibility to input video
data in 3x10 bit YCrCb progressive scan format to faciliate
interfacing devices such as progressive scan systems.

There are six DACs available on the ADV7194, each of these
DACs is capable of providing 4.33mA of current. In addition
to the composite output signal there is the facility to output
S-Video (Y/C Video), RGB Video and YUV Video.

All YUV formats (SMPTRE/EBU N10, MII or Betacam) are
supported.

The on-board SSAF™ (Super Sub-Alias Filter) with ex-
tended luminance frequency response and sharp stop-band
attenuation enables studio quality video playback on modern
TVs, giving optimal horizontal line resolution. An additional
sharpness control feature allows high frequency enhancement
on the luminance signal.

REV. Pr F
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Digital Noise Reduction allows improved picture quality in
removing low amplitude, high frequency noise.

The block diagram below shows the DNR functionality in
the two modes available.

DNR Mode

Subtract signal in
Threshold range from
ata riginal signal

\\\\\ ginal sig;

nnnnnnn

DNR Sharpness
Mode

Add signal above
Threshold range to
original signal

Figure xx Block diagram for DNR Mode and DNR Sharpness Mode

Programmable gamma correction is also available. The figure
belowsshowsithe response of different gamma values to a
rampiinput. signal.

S
157/

A\

Figure xx Signal Input (Ramp) and selectable
Gamma output curves

The device is driven by a 27 MHz clock. Data can be output
at 27Mhz or 54Mhz (on-board PLL) when 4xOversampling
is enabled.Also, the filter requirements in 4xOversampling
and 2xOversampling differ, as can be seen in the figure
below.

Figure xx. Output Filter Requirements in 2x- and
4x0Oversampling Mode

ADV7194

MPEG2 Fivel Bus ENOCDER
CORE

zzzzz

IEEEEE

Fo—“rowwz— XN‘

Figurexx PLL and 4xOversampling block diagram
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The ADV7194 also supports both PAL and NTSC
square pixel operation. In this case the encoder
requires a 24.5454 MHz Clock for NTSC or
29.5MHz Clock for PAL square pixel mode operation.
All internal timing is generated on-chip.

An advanced power management circuit enables
optimal control of power consumption in both normal
operating modes or sleep modes.

The functional features or controls are described in
detail on page 26 - 30.

The Output Video Frames are synchronised with the
incoming data Timing Reference Codes. Optionally
the Encoder accepts (and can generate) HSYNC,
VSYNC & FIELD timing signals. These timing
signals can be adjusted to change pulse width and
position while the part is in master mode.

HSO/CSO and VSO TTL outputs are also available
and are timed to the analog output video.

A separate teletext port enables the user to directly
input teletext data during the vertical blanking interval.

The ADV 7194 also incorporates WSS and CGMS-A
data control generation.

The ADV7194 modes are set up over a two wire ‘serial
bi-directional port (I*C Compatible) with 2, slave
addresses and

the device is register compatible with”the\ADV7172/
73.

The ADV7194 is packaged in‘a 80-Pin LQEFP
package.

DETAILED BLOCKDIAGRAM

PAL_NTSC VSOI/CLAMP CSO_HSO scL SDA  ALSB

Y0-YS Cro-Cro Cbo-Cbo

HSYNC O-t—m
VsYNC Q-a—m
BLANK )=t—w

&
CLOSED CAPTIONNING
CONTROL

GENERATOR

e o——3 Il
ADV 7194

O
R pa— 7

—w| YUV TO RGB
MATRIX

&
YUV LEVEL

—| conTroL

BLOCK

X TELETEXT
INSERTION
TTXR
o ¥
BRIGHTNESS

- CONTROL

&
10 ADD SYNC
&

INTERPOLATOR

PROGRAMMABLE

SHARPNESS
FILTER

DNR )
10 SATURATION

10
10
Yuv &
GAMMA CONTROL
pie MATRIX fu correcTioON [V &
" ADD BURST
o 10 &
INTERPOLATOR

PROGRAMMABLE
CHROMA
FILTER

1 i i

i

MODULATOR

HUE CONTROL

{10 -BIT
DAC

|10 air
bac

Bo-4»rovamAz—

0-BIT
DAC

REAL-TIME
CONTROL
CIRCUIT

SINICOS

BLOCK

bAC -]
CONTROL
BLOCK

SCRESET/RTC/TR
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DAC A
DAC B
pAC C

VREF
RSET2
comp2
DAC D

DACF

DACE

RSET1
comp1
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DATA PATH DESCRIPTION.

For PAL B,D,G,H,ILN and NTSC M, N modes, YCrCb
4:2:2 Data is input via the CCIR-656 /601 compatible Pixel
Port at a 27MHz Data Rate. The Pixel Data is de-multiplexed
to form three data paths. Y has typically a range of 16 to 235,
Cr and Cb have typically a range of 128+/-112, however it is
possible to input data from 1 to 254 on both Y, Cb and Cr.
The ADV7194 supports PAL (B,D,G,H,I,N) and NTSC M,
N (Japan)[with and without Pedestal] and PAL60 standards.

Digital Noise Reduction can be applied to the Y signal.
Programmable gamma correction can also be applied to the
Y signal if required.

The Y data can be manipulated for contrast control and a
setup level can be added for brightness control. The Cr, Cb
data can be scaled to achieve color saturation control. All
settings become effective at the start of the next field when
double buffering is enabled.

The appropriate sync, blank and burst levels are added to the
YCrCb data. Closed-Captioning and Teletext levels are also
added to Y and the resultant data is interpolated to 54MHz
(4xOversampling Mode). The interpolated data is filtered and
scaled by three digital FIR filters.

The U and V signals are modulated by the appropriate Sub-
Carrier Sine/Cosine waveforms and a phase offset may be
added onto the colour subcarrier 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)
signal can be delayed by up to 6 clock cycles (at 27,MHz) and
the Chroma signal can be delayed by up to_8 ‘clock cycles (at
27 MHz).

The Luma and Chroma signals are added‘together to make
up the Composite Video Signal. All'timing signalsfare
controlled.

Preliminary Technical Data

The YCrCb data is also used to generate RGB data with
appropriate sync and blank levels. The YUV levels can be
scaled to output the suitable SMPTE/EBU N10, MII or
Betacam levels.

Each DAC can be individually powered off if not required.
A complete description of DAC output configurations is
given on page 41.

Video output levels are illustrated in Appendix 9.

When used to interface progressive scan systems, the
ADV7194 allows to input YCrCb signals in Progressive
Scan format (3x10Bit) before these signals are routed to the
interpolation filters and the DACs.

INTERNAL FILTER RESPONSE

The Y Filter supports several different frequency responses
including two low-pass responses, two notch responses, an
Extended (SSAF™) response with or without gain boost/
attenuation, a CIF response and a QCIF response. The UV
Filter supports several different frequency responses
including five low-pass responses, a CIF response and a
QCIF "response, as- can be seen in the figures on the
following pages.

In Extended Mode there is the option of twelve responses in
the range from -4dB to +4dB. The desired response can be
chosen by the user by programming the correct value via the
I’C. The_variation of frequency responses can be seen in the
figuresron the following pages. For more detailed filter

plots refer to the application note ANXxxX.

! Passband Ripple refers to the maximum fluctuations from the 0dB response in the passband, measured in [dB]. The pass band is

PASSBAND RIPPLEL | 3dB BANWIDTH2 STOPBAND STOPBAND
FILTER SELECTION
FILTER TYPE (dB) (MHz) CUTOFF3(MHz) |ATTENUATION4(dB)
MR04 MRO03 MRO02
LOW PASS (NTSC) [0 0 0 0.16 4.24 6.05 -75.2
LOW PASS (PAL) 0 0 1 0.1 481 6.41 -64.6
NOTCH (NTSC) 0 1 0 0.09 2.27/4.9/6.6 8.03 -87.3
NOTCH (PAL) 0 1 1 0.1 3.1/5.6/6.38 8.02 -79.7
EXTENDED (SSAF) |1 0 0 0.043 6.45 8.03 -86.6
CIF 1 0 1 0.127 3.02 5.09 -62.6
QCIF 1 1 0 Monotonic 1.5 3.74 -88.2
Figure 6. Luminance Internal Filter Specifications (4xOversampling)
2
FILTER TYPE FILTER SELECTION PASSBAND 3dB BANWIDTH STOPBAND STOPBAND
RIPPLEL(dB) (MHz) CUTOFF3(MHz) [ATTENUATION#(dB)

1.3MHzLOW PASS
0.65MHzLOW PASS
1.0MHz LOW PASS
2.0MHz LOW PASS
3.0MHz LOW PASS
CIF

QCIF

o
I}
N

= = = o 0 © © =

M M
0 0
0 1
1 0
1 1
0 0
0 1
1 0

0.09
Monotonic
Monotonic
0.048
Monotonic
Monotonic

Monotonic

1.397
0.653
1.0
2.22
3.2
0.653
05

2.46
241
1.89
3.1

53

241
1.75

-83.9
-71.1
-64.43
-65.9
-84.5
-71.1
-33.1

Figure 7. Chrominance Internal Filter Specifications (4xOversampling)

have 0 [Hz] to fc [Hz] frequency limits for a low pass filter, 0[Hz] to f1[Hz] and f2 [Hz] to infinity for a notch filter,
where fc, fl, f2 are the -3dB points.

% 3dB bandwidth refers to the -3dB cut off frequency.
? Stopband Cutoff refers to the frequency [MHz] at attenuation point [dB] refered to under note 4.

* Stopband Attenuation refers to the attenuation[dB] at the frequency [MHz] refered to under note 3.

REV. Pr F
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Maghnitude [dB]

SVATNAWA

Frequency [MHz]

Figure 8 sLuma NTSC Low Pass,Filter (4xOversampling)

Magnitude [dB]

Frequency [MHz]

Figure 9 Luma PAL Low Pass Filter (4xOversampling)
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Magnitude [dB]

10 12

Frequency [MHz]

Figure 10,LumasNTSC Noteh,Filter (4xQOversampling)

Magnitude [dB]

Frequency [MHz]

Figure 11 Luma PAL Notch Filter (4xOversampling)
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Magnitude [dB]

Frequency [MHz]

Figure, 12" Extended«(SSAF) Luma_ Filter (4xOversampling)

Magnitude (dB)

Frequency (MHz)

Figure 13. Extended (SSAF) Luma Filter and programmable gain/attenuation,
showing range +4/-12 dB (4xOversampling Mode)
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Frequeney (MHz)
Figure 14 ExtendedASSAF)d uma-Filter and programmable ga
shewing.range -0/+4:dB\(4xOversampling Mode)
1

Magnitude (dB)

Frequency (MHz)

Figure 15. Extended (SSAF) Luma Filter and programmable attenuation,
REV. Pr F showing range 0/-4dB (in 4xOversampling Mode)
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Maghnitude [dB]

Frequency [MHz]

Figure 16 Lama’ CIF Filter (4xOversampling)

Magnitude [dB]

Frequency [Mhz]

Figure 17 Luma QCIF Filter (4xOversampling)
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g
S a0 - - - oo oo
10 12
Frequency [MHz]
Figure,38 Chromas0.65MHz Low'Pass, Filter
(4xOversampling)
s

Frequency [MHz]

Figure 19 Chroma 1.0MHz Low Pass Filter
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Magnitude [dB]

Frequency [MHz]

Eigure 20 Chroma\1.3MHz kow Pass Filter
(4xOversampling)

Magnitude [dB]

Frequency [MHz]

Figure 21 Chroma 2.0MHz Low Pass Filter
(4xOversam££ing)
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)
g
=
Frequency [MHz]
Figure 22° Chroma.»3.0MHz Low'Pass Filter
(4xOversampling)

T

g

=

Frequency [MHz]

Figure 23 Chroma CIF Filter (4xOversampling)
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Magnitude [dB]

Frequency [MHz]

Figure 24 ChromaQCIF Filter (4xOversampling)

—25-—

REV. Pr F




ADV7194

FEATURES: FUNCTIONAL DESCRIPTION

BLACK BURST OUTPUT

It is possible to output a black burst signal from two
DAC:s. This signal output is very useful for professional
video equipment since it enables two video sources to be
locked together.[Mode Register 9 ].

DIGITAL DATA
GENERATOR

—_— ADV7194

Tl

BLACK BURST OUTPUT IX' >
v 9

cves

Figure 25 Possible application for the Black Burst Output
signal.

DIGITAL DATA
GENERATOR

> ADV 7194

BRIGHTNESS DETECT

This feature is used to monitor the average brightness of
the incoming Y video signal on a field by field basis . The
information is read from the I2C and based on this
information the color saturation, contrast and brightness
controls can be adjusted ( for example to compensate for
very dark pictures).[Brightness Detect Register ].

CHROMA/LUMA DELAY

The luminance data can be delayed by dnaximum of 6
clock cycles. Additionally the Chroma can,be delayed by a
maximum of 8 clock cycles (one cloek’cycle at 27MHz):
[Timing Register 0 and Mode Register 9].

]

[

U LUMA DELAY
€

[

Figure 26 Chroma Delay / Luma Delay

CLAMPOUTPUT

The ADV7194 has a programmable clamp TTL output
signal. This clamp signal is programmable to the front and
back porch. The clamp signal can be varied by 1-3 clock
cycles in a positive and negative direction from the default
position. [Mode Register 5, Mode Register 7].

REV. Pr F
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CLAMP O/P signals

I n

H CLAMP output pin

MRS7=1

MR57=0

Figure 27 Clamp output timing

CSO, HSO AND VSO OUTPUTS

The ADV7194 supports 3 output timing signals, CSO (com-
posite sync signal), HSO (horizontal sync signal) andVSO
(vertical sync signal). These output TTL signals are aligned
with the analog video outputs. See figure below for an
example of these waveforms.[Mode Register 7].

Example:- NTSC

Figure-28 CSO, HSO, VSO timing diagram

COLOR/BAR GENERATION

The ADV7194 can be configured to generate 100/7.5/75/7.5
colorbars for NTSC or 100/0/75/0 colorbars for PAL.
[Mode Register, 4].

COLOR,BURST CONTROL
The burst information can be switched on and off the compos-
iteyand chroma video output.[Mode Register 4].

COLOR CONTROLS

The ADV7194 allows the user to control the brightness,
contrast, hue and saturation of the color. The control registers
may be double buffered, meaning that any modification to the
registers will be done outside the active video region and
therefore changes made will not be visible during active video.
Contrast Control

Contrast adjustment is achieved by scaling the Y input data by
a factor programmed by the user. This factor allows the data to
be scaled between 0% and 150%. [Contrast Control Register].
Brightness Control

The brightness is controlled by adding a programmable setup
level onto the scaled Y data. This brightness level may be added
onto the Y data. For NTSC with pedestal the setup can vary
from 0 IRE to 22.5 IRE. For NTSC without pedestal and PAL
the setup can vary from -7.5IRE to 15IRE. [Brightness
Control Register].

Color Saturation

Color adjustment is achieved by scaling the U and V

input data by a factor programmed by the user.This factor
allows the data to be scaled between 0% and 200%.

[U Scale Register and V Scale Register].

Hue Adjust Control

The hue adjustment is achieved on the composite and chroma
outputs by adding a phase offset onto the color subcarrier in
the active video but leaving the color burst unmodified i.e. only
the phase between the video and the colorburst is modified and
hence the hue is shifted. The ADV7194 provides a range of +/-

_2622° in increments of 0.17578125°.[Hue Adjust Register].
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CHROMINANCE CONTROL

The color information can be switched on and off the compos-
ite, chroma and color component video outputs. [ Mode
Register 4].

UNDERSHOOT LIMITER

A limiter is placed after the digital filters. This prevents any
synchronization problems for TVs. The level of undershoot is
programmable between -1.5 IRE, -6 IRE, -11 IRE when
operating in  4xOversampling Mode. In 2xOversampling Mode
the limits are -7.5IRE and 0 IRE .[Mode Register 9 and Timing
Register 0].

DIGITALNOISEREDUCTION

DNR is applied to the Y data only. A filter block selects the
high frequency, low amplitude components of the incoming
signal ('DNR Input Select’). The absolute value of the filter
output is compared to a programmable threshold value (DNR
Threshold Control'). There are two DNR modes available:
DNR Mode and DNR Sharpness Mode.

In DNR Mode, if the absolute value of the filter output is
smaller than the threshold, it is assumed to be noise. A pro-
grammable amount ('Coring Gain Control') of this noise
signal will be subtracted from the original signal.

In DNR Sharpness Mode, if the absolute value of the filter
output is less than the programmed threshold, it is assumed. to
be noise, as before. Otherwise, if the level exceeds the.threshold,
now being identified as a valid signal, a fraction of ‘the,signal
('Coring Gain Control') will be added to the original signalin
order to boost high frequency components,and _to sharpen the
video image.

In MPEG systems it is common t0 ‘process the video inferma-
tion in blocks of 8x8 pixels for MPEG2 systems, or 16x16 pixels
for MPEGI systems ('Block Size Control").4DNR can be
applied to the resulting block transition areas which are known
to contain noise. Generally the block transition area contains 2
pixels. It is possible to define this area to contain 4 pixels
(‘Border Area Control').

It is also possible to compensate for variable block positioning
or differences in YCrCb pixel timing with the use of the ('‘Block
Offset Control'). [Mode Register 8, DNR Registers 0 -2].

DOUBLE BUFFERING

Double buffering can be enabled or disabled on the following
registers: Closed Captioning Registers, Brightness Control, V-
Scale, U-Scale, Contrast Control, Hue Adjust Register and the
Gamma Curve Select bit. These registers are updated once per
Field on the falling edge of the VSYNC signal. Double Buffer-
ing improves the overall performance of the ADV7194, since
modifications to register settings will not be made during active
video, but take effect on the start of the active video. [Mode
Register 8].

GAMMA CORRECTION CONTROL

Gamma correction may be performed on the Luma data. The
user has the choice to use either of two different gamma
curves, A or B. At any one time one of these curves is opera-
tional if gamma correction is enabled. Gamma correction allows
the mapping of the Luma data to a user defined function.
[Mode Register 8, Gamma Correction Registers 0-13].

PEDESTAL CONTROL

In NTSC mode it is possible to have the pedestal signal
generated on the output video signal.

[Mode Register 2].

POWER-ON RESET

After power-up, it is necessary to execute a RESET opera-
tion. A reset occurs on the falling edge of a high to low
transistion on the RESET pin. This initializes the pixel port
such that the data on the pixel inputs pins is ignored. See
Appendix 8 for the register settings after RESET is applied.
See page 30 for RESET timing sequence .

PROGRESSIVE SCANINPUT

It is possible to input data to the ADV7194 in progressive
scan format. For this purpose the input pins Y0-9, Cb0-Cb9
and Cr0-Cr9 accept 10-bit Y data, 10-bit Cr data and 10-bit
Cb data. The data is clocked into the part at 27Mhz. The
data is then filtered and sinc corrected in an 2xInterpolation
filter«<and then output to three video DACs at 54 Mhz (to
interface to a progressive scan monitor, for example).

Figure 29. Plot of the interpolation filter for the Y data

Figure 30. Plot of the interpolation filter for
the CrCb data
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It is assumed that there is no color space conversion or any
other such operation to be performed on the incoming data.
Thus if these DAC outputs are to drive a TV, all relevant
timing and synchronization data should be contained in the
incoming digital Y data.

The block diagram below shows a possible configuration for
progressive scan mode using the ADV7194.

ADV7194

- 54MHz 2
> pLL X 6
N B
|
MPEG2 27MHz > N 2
RN N A
Pixel Bus ENOCDER [—=~| E —
CORE R o H>
Y P u
o T H»>
PROGESSIVE ; P
SCAN 30-BIT INTERFACE T Y H
DECODER  [— | T
s
o) N B
LN | L

Figure 31. Block diagram of using the ADV7194
in Progressive Scan Mode

The progressive scan decoder deinterlaces the data, fromithe
MPEG?2 decoder. This now means that therere. 525 #ideo
lines per field in NTSC mode and 625 videoylines_per field in
PAL mode. The duration of the video line is“noew 32 [s¢

It is important to note that the datadrom the MPEG2 decoder
is in 4:2:2 format. The data output from the progressive scan
decoder is in 4:4:4 format. Thus it is assumedsthat some form
of interpolation on the color component data is performed in
the progressive scan decoder IC. [Mode Register 8].

REAL TIME CONTROL , SUBCARRIER RESET AND

TIMING RESET

Together with the SCRESET/RTC /TR pin and of Mode

Register 4 ('Genlock Selection"), the ADV7194 can be used in

(‘a) Timing Reset Mode, (b) Subcarrier Phase Reset Mode or

(c) RTC Mode.

(a) A TIMING RESET is achieved in holding this pin
high. In this state the horizontal and vertical counters
will remain reset. On releasing this pin (set to low),
the internal counters will commence counting again.
The minimum time the pin has to be held high is
37ns (1 clock cycle at 27MHz), otherwise this reset
signal might not be recognized.

(b) The SUBCARRIER PHASE will reset to that of
Field 0 at the start of the following field when a low
to high transition occurs on this input pin.

(c) In RTC MODE, the ADV7194 can be used to lock
to an external video source.

The real time control mode allows the ADV7194 to
automatically alter the subcarrier frequency to
compensate for line length variations. When the part
is connected to a device that outputs a digital
datastream in the RTC format (such as a ADV7185
video decoder, see page 31), the part will
automatically change to the compensated subcarrier

REV. Pr F
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frequency on a line by line basis. This digital
datastream is 67 bits wide and the subcarrier is
contained in Bits 0 to 21. Each bit is 2 clock cycles
long. 00Hex should be written into all four
Subcarrier Frequency registers when using this
mode.

[Mode Register 4].

SCH PHASE MODE

The SCH phase is configured in default mode to reset every
four(NTSC) or eight(PAL) fields to avoid an accumulation
of SCH phase error over time. In an ideal system, zero SCH
phase error would be maintained forever, but in reality, this is
impossible to achieve due to clock frequency variations. This
effect is reduced by the use of a 32-bit DDS, which generates
this SCH.

Resetting the SCH phase every four or eight fields avoids the
accumulation of SCH phase error, and results in very minor
SCH phase jumps at the start of the four or eight field
sequence.

Resetting.the SCH phase should not be done if the video
source” does not have stable timing or the ADV7194 is
configuted™in RTC mode. Under these conditions (unstable
video)wthe Subcarrier Phase Reset should be enabled but no
RESET applied. In this configuration the SCH Phase will
never be reset, this§ means that the output video will now
track the unsStable input video. The Subcarrier Phase Reset
when applied will reset the SCH phase to Field 0 at the start
of. the next field (e.g. Subcarrier Phase Reset applied in Field
5(PAL) on the start of the next field SCH phase will be reset
to Field 0):

[Mode(Register 4].

SLEEP MODE

If\aftér RESET , the SCRESET/RTC/TR and NTSC_PAL
pins ‘are both set high , the ADV7194 will power up in Sleep
Mode to facilitate low power consumption before all registers
have been initialised.

If 'Power-Up In Sleep Mode' is disabled, Sleep Mode
control passes to the 'Sleep Mode' control in Mode Register
2 (i.e. control via 12C). [Mode Register 2 and Mode Register
6].

SQUARE PIXEL MODE

The ADV7194 can be used to operate in square pixel mode.
For NTSC operation an input clock of 24.5454MHz is
required. Alternatively, for PAL operation, an input clock of
29.5MHz is required. The internal timing logic adjusts
accordingly for square pixel mode operation.Square pixel
mode is not available in 4xOversampling mode. [Mode
Register 2].
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VERTICAL BLANKING DATA INSERTION AND the incoming data.There are two options available: to
BLANK INPUT run the device throughout at 27MHz or to enable the
PLL. In the latter case even if the incoming data runs
at 27MHz, 4xOversampling and the internal PLL will
output the data at 54MHz.

Note In 4xOversampling Mode the requirements for

It is possible to allow encoding of incoming YCbCr data on
those lines of VBI that do not have line sync or pre/post-
equalisation pulses . This mode of operation is called "Partial
Blanking". It allows the insertion of any VBI data (Opened . .
VBI) into the encoded output waveform, this data is present ,the optional output filters are dlffere.nt than from those
in digitized incoming YCbCr data stream (e.g. WSS data, n 2xOversgmpl1ng. For furth.er details see Appendix 6.
CGMS, VPS etc.). Alternatively the entire VBI may be [Mode Register 1, Mode Register 6].

blanked (no VBI data inserted) on these lines. VBI is

available in all timing modes.

The complete VBI comprises of the following lines:
525/60 systems, Lines 525 to 21 for field one and Lines 262
to Line 284 for field two.

ADV7194

625/50 systems, Lines 624 to Line 22 and Lines 311 to 335. % s,

The "Opened VBI" consists of: | o

525/60 systems, Lines 10 to 21 for field one and second half MPEG2 Pixel Bus ENOCDER : T : e

of Line 273 to Line 284 for field two. — - R o é}'”;’gy

625/50 systems, Line 7 to 22 and Lines 319 to 335. o T H-

[Mode Register 3]. 5 ; H>
— AN

It is possible to allow control over the BLANK signal using »| PLLoptel y | L]

Timing Register 0. When the BLANK input is enabled (TR03
='0' and input pin tied low), the BLANK input can be tised
to input externally generated blank signals in Slave Mode 1y, 2
or 3. When the BLANK input is disabled (TR03« "I"wand
input pin tied low or tied high) the BLANK input is not used
and the ADV7194 automatically blanks all/normally blank
lines as per CCIR-624. [Timing Register 0}«

Figure32 PLL and 4xOversampling block diagram

YUVLEVELS
This functionality allows the ADV7194 to output*SMPTE
levels or Betacam levels on the Y output when configured in 2X Fiter Requirements
PAL or NTSC mode. o e T —
Sync Video |
Betacam 286mV  714mV T~
SMPTE 300mV  700mV | TN~
MII 300mV  700mV R
As the datapath is branched at the output of the filters the o o o o

luma signal relating to the CVBS or S-Video Y/C output is

unaltered. It is only the Y output of the YUV outputs which is

scaled. This control allows color component levels to have a

peak-peak amplitude of 700 mV, 1000mV or the default

values of 934 mV in NTSC and 700mV in PAL. [Mode

Register 5]. Figure 33. Output Filter Requirements in 2x- and
4x0Oversampling Mode

20/16-BITINTERFACE

It is possible to input data in 20-bit or 16-bit format. In this
case the interface only operates if the data is accompanied by
separate HSYNC/VSYNC/BLANK signals. 16-bit mode is
not available in Slave Mode 0 since EAV/SAV timing codes
are used.

[Mode Register 8].

4xOVERSAMPLING AND INTERNALPLL

It is possible to operate all six DACs at 27MHz
(2xOversampling) or 54 MHz (4xOversampling).

The ADV7194 is supplied with a 27MHz clock synced with
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ADV7194

VIDEO TIMING DESCRIPTION.

The ADV7194 is intended to interface to off-the-shelf
MPEGI1 and MPEG2 Decoders. As a consequence the
ADV7194 accepts 4:2:2 YCrCb Pixel Data via a CCIR-656
Pixel Port and has several Video Timing Modes of operation
that allow it to be configured as either System Master Video
Timing Generator or a Slave to the System Video Timing
Generator. The ADV7194 generates all of the required

horizontal and vertical timing periods and levels for the analog

video outputs.

The ADV7194 calculates the width and placement of analog
sync pulses, blanking levels and color burst envelopes. Color
bursts are disabled on appropriate lines and serration and
equalisation pulses are inserted where required.

In addition the ADV7194 supports a PAL or NTSC square
pixel operation (2xOversampling Mode only). The part
requires an input pixel clock of 24.5454MHz for NTSC
square pixel operation and an input pixel clock of 29.5MHz
for PAL square pixel operation. The internal horizontal line
counters place the various video waveform sections in the
correct location for the new clock frequencies.

The ADV7194 has 4 distinct Master and 4 distinct Slave
timing configurations.Timing Control is establised with the

bi-directional HSYNC, BLANK and VSYNC pins. Timing

Register 1 can also be used to vary the timing pulse widths
and where they occur in relation to each other.
[Mode Register 2, Timing Register 0,1 ]

Preliminary Technical Data

RESET SEQUENCE

When RESET becomes active the ADV7194 reverts to the
default output configuration (see Appendix 8 for register
settings).

The ADV7194 internal timing is under the control of the
logic level on the NTSC_PAL pin.

When RESET is released Y, Cr, Cb values corresponding
to a black screen are input to the ADV7194. Output timing
signals are still suppressed at this stage. DACs A,B C are
switched off and DACs D,E, F are switched on.

When the user requires valid data, 'Pixel Data Valid'
Control is enabled (MR26 = '1") to allow the valid pixel
data to pass through the encoder. Digital output timing
signals become active and the encoder timing is now under
the control of the Timing Registers. If at this stage, the user
wishes to select a different video standard to that on the
NTSC_PAL pin, 'Standard I2C' Control should be enabled
(MR25 ="'"1") and the video standard required is selected by
programming Mode Register 0 ('Output Video Standard
Selection'):™ Figure 34 illustrates the RESET sequence
timing.

RESET

bAC D, XX XX XXX
DAC E

Black Value With Sync

x Valid Video

DAC F XXXXXXX

XXXXXXX
XXXXXXX X

Black Value

X Valid Video

DAC A,
DAC B, XXXXXXX
DAC C OFF

’\ Valid Video

MR26
Pixel_data_valid XXXXXXX 0

| :

XXXXXXX x

Digital Timing

Digital Timing Signals Suppressed

x Timing Active

Figure 34. RESET Sequence Timing Diagram
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»()CcLOCK
GREEN/COMPOSITE/Y(Y_p.
COMPOSITE 2$EIETSRET’
VIDEO BLUE/LUMA/U
e.g., VCR RED/CHROMA/V
P9-PO
OR CABLE VIDEO
bECoDER P19-P10 " GREEN/COMPOSITE/Y
ADV7185 u BLUE/LUMA/U
X
> RED/CHROMA/V
MPEG HSYNC
DECODER VSYNC
ADV7194
SEQUENCE RESERVED
H/LTRANSITION 4BITS 5BITS BIT2  RESET
COUNT START RESERVED RESERVED BIT?
Low ’/
14 BITS
~——128 > |
RESERVED '?' FSCPLL INCREMENT?
)0 13 21 0
({3 \
RTC
TIME SLOT: 01 14 19 $ * ‘ ‘ 6768
NOT USED IN — -
ADV7194 VALID INVALID 8/LINE LOCKED
SAMPLE SAMPLE CLOCK

NOTES:
1Fgc PLL INCREMENT IS 22 BITS LONG, VALUED LOADED INTO ADV7194 FSC DDS REGISTER IS

Fsc PLL INCREMENTS BITS 21:0 PLUS BITS 0:9 OF SUB CARRIER FREQUENCY REGISTERS. ALL ZEROS SHOULD
BE WRITTEN TO THE SUB CARRIER FREQUENCY REGISTERS OF THE ADV7194.

2SEQUENCE BIT
PAL: 0 = LINE NORMAL, 1 = LINE INVERTED
NTSC: 0 = NO CHANGE.

SRESET BIT
RESET ADV7194's DDS.

Figure 35.. RTC Timing.and‘€Connections

Mode 0 (CCIR-656) :- Slave Option.

(Timing Register 0 TRO=X XX XX 000)

The ADV7194 is controlled by the SAV (Start Active Video) and EAV (End Active Video) Time Codes in the Pixel Data. All
timing information is transmitted using a 4-byte Synchronisation Pattern. A Synchronisation pattern is sent immediately
before and after each line during active picture and retrace. Mode 0 is illustrated in Figure 36. The HSYNC,VSYNC and
BLANK (if not used) pins should be tied high during this mode. Blank output is available.

ANALOG
VIDEO
EAV CODE SAV CODE
c FloJo[x|8]|1]8]1 o|F|F|a|ala gl1]s|1|Flofofx]c]v]c]vIc] |c]y |C
INPUT PIXELS |Y|r|Y|F|0|0|Y|0|0|0|0 oo 0|F|F|B|B|B oo 0|0|0|0|F|0|0|Y|h|Y|r|Y|b|Y|r|Y|h e
ANCILLARY DATA
(HANC)
4 CLOCK 4 CLOCK
NTSC /PAL M SYSTEM — i 268 CLOCK - #— 1440 CLOCK
(525 LINES / 60Hz)
4 CLOCK 4 CLOCK
PAL SYSTEM — > [—————————— 230 CLOCK > B— 1440 CLCOK
(625 LINES / 50Hz)
END OF ACTIVE START OF ACTIVE
VIDEO LINE VIDEO LINE

Figure 36. Timing Mode 0 (Slave Mode)
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Mode 0 (CCIR-656) :- Master Option.
(Timing Register 0 TRO=X XX XX 001)

The ADV7194 generates H, V and F signals required for the SAV (Start Active Video) and EAV (End Active Video) Time
Codes in the CCIR656 standard. The H bit is output on the HSYNC pin, the V bit is output on the BLANK pin and the

F bit is output on the VSYNC pin. Mode 0 is illustrated in Figure 37(NTSC) and Figure 38(PAL). The H, V and F transi-
tions relative to the video waveform are illustrated in Figure 39.

DISPLAY DISPLAY

VERTICAL BLANK

uﬂ]ﬂjﬂﬂﬂﬂﬂmﬂmﬂnﬂmrmﬂnﬂﬂﬁvﬁﬂﬂﬁ]uﬁ

522 523 524 525 1

Hn_nnnnnnn_nnnnnnnm_,nﬂﬂ
v | |

F EVEN FIELD ODD FIELD

DISPLAY | DISPLAY
VERTICAL BLANK

Mﬂﬂﬂrﬂ‘mﬂﬂﬂﬂﬂﬂﬂﬂmﬂ_mw

285

260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 283 284

M nnnnnnainnnnannnmnnmn
v | |

F ODD FIELD | EVEN FIELD

Figure 37. Timing Mode O\(NTSC Master Mode)

DISPLAY | | DISPLAY

VERTICAL BLANK

F EVEN FIELD | ODD FIELD

DISPLAY | | DISPLAY
oy ot

VERTICAL BLANK

F ODD FIELD | EVEN FIELD

Figure 38. Timing Mode 0 (PAL Master Mode)
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ANALOG
VIDEO

Figure 39. Timing Mode 0 Data Transitions (Master Mode)

Mode 1 :- Slave Option. HSYNC, BLANK, FIELD

(Timing Register 0 TRO=X XX XX 010)

In this mode the ADV7194 accepts Horizontal SYNC and Odd/“Even FIELD signals. A transition of the FIELD input
when HSYNC is low indicates a new framie i.ey Vertical Retraee.), The BLANK signal is optional. When the BLANK input
is disabled the ADV7194 automatically, blankssall normally'blank lines assper CCIR-624. Mode 1 is illustrated in Figure
40(NTSC) and Figure 41(PAL).

DISPLAY DISPLAY

I‘ VERTICAL BLANK

522 523 524 525 1 2 3 4 5 6 7 8 9 10 11 20 21 22

| 1 1 [

FIELD EVEN FIELD | ODD FIELD

DISPLAY D|SPLAY

> i‘ VERTICAL BLANK

FIELD ODD FIELD EVEN FIELD

Figure 40. Timing Mode 1 (NTSC)
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DISPLAY ‘ | DISPLAY
VERTICAL BLANK

uﬂ%ﬂmnmmmm—\ﬂiﬁﬁﬂ—lﬂ—lﬂﬂ

622

623

624

625

kuuuuuuuuuuuu‘*‘uuu
o [ r

FIELD EVEN FIELD | ODD FIELD

DISPLAY | DISPLAY
‘ VERTICAL BLANK

Lr”DlJ‘DlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂJ_U”_U”TW—Uuﬂ

309

310

311

312

313

314

315

316

317

318

319

320

334

Hmuuuuuuuuuuuuu_**uuu
[ [ =

FIELD ODD FIELD | EVEN FIELD

335

33

Eigure 41 "Timing Mode T (PAL)

Mode 1 :- Master Option. HSYNG; BLANK, FIELD.
(Timing Register 0 TRO=X XXX X011)

In this mode the ADV7194 can generatesHorizontal SYNG, andQdd / Even FIELD signals. A transition of the FIELD input
when HSYNC is low indicates a new frame i.e. Vertical Retrace. The BLANK signal is optional. When the BLANK input is
disabled the ADV7194 automatically blanks all normally blank lines as per CCIR-624 . Pixel data is latched on the rising

clock edge following the timing signal transitions. Mode 1 is illustrated in Figure 43(NTSC) and Figure 44(PAL). Figure 42

illustrates the HSYNC, BLANK and FIELD for an odd or even field transition relative to the pixel data.

HSYNC ,

FIELD

PAL =12 * CLOCK]/2
NTSC = 16 * CLOCK/2

BLANK

PIXEL v
DATA

PAL =132 * CLOCK/2
NTSC = 122 * CLOCK/2

Figure 42. Timing Mode 1 Odd/Even Field Transitions Master/Slave
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Mode 2 :- Slave Option HSYNC, VSYNC, BLANK.
(Timing Register 0 TRO=X X XX X 100)

In this mode the ADV7194 accepts Horizontal and Vertical SYNC signals. A coincident low transition of both HSYNC and
VSYNC inputs indicates the start of an Odd Field. A VSYNC low transition when HSYNC is high indicates the start of an
Even Field. The BLANK signal is optional. When the BLANK input is disabled the ADV7192/93 automatically blanks all
normally blank lines as per CCIR-624. Mode 2 is illustrated in Figure 46(NTSC) and Figure 47(PAL).

DISPLAY | DISPLAY
VERTICAL BLANK -

‘522‘523‘524‘525‘1|2‘3‘4‘5‘6‘7‘8‘9
S| e

VSYNC EVEN FIELD ||

.
o
=
[
N
S)
N
xS
N
N}

T
J ODD FIELD

DISPLAY DISPLAY
VERTICAL BLANK

283 284 285

”SY”CUIJIJLILILILILIIJIJ[IIJIJLIIJIJ“IJIJLI
s []

VSYNC

T
ODD FIELD LL JEVEN FIELD

Figure' .43 Timing Mode'2 (NTSC)

DISPLAY _ | _ |  DISPLAY
VERTICAL BLANK

ud]uﬁrhﬂrmnmmnmmﬂmhﬁw—uﬂﬂ

ODD FIELD
J

DISPLAY | \ DISPLAY
VERTICAL BLANK

M%mmmﬂmﬂ—mvﬁﬂwﬂ

334 335 336

”SYNCIJIJLILILILILI[ILIIJLIIJ[I“UIJLI
e [T n

VSYNC oDD FIELD”

T
J EVEN FIELD

Figure 44. Timing Mode 2 (PAL)

REV. Pr F
—35-




ADV7194

Mode 2 :- Master Option HSYNC, VSYNC, BLANK.
(Timing Register 0 TRO =X X XXX 101)

In this mode the ADV7194 can generate Horizontal and Vertical SYNC signals. A coincident low transition of both

Preliminary Technical Data

HSYNC and VSYNC inputs indicates the start of an Odd Field. A VSYNC low transition when HSYNC is high indicates
the start of an Even Field. The BLANK signal is optional. When the BLANK input is disabled the ADV7194 automati-
cally blanks all normally blank lines as per CCIR-624. Mode 2 is illustrated in Figure 43 (NTSC) and Figure 44 (PAL).
Figure 45 illustrates the HSYNC, BLANK and VSYNC for an even to odd field transition relative to the pixel data.
Figure 46 illustrates the HSYNC, BLANK and VSYNC for an odd to even field transition relative to the pixel data.

HSYNC

VSYNC

BLANK

PIXEL
DATA

L/
_/

PAL = 12* CLOCK/2
NTSC = 16 * CLOCK/2

\

Figure 45.

HSYNC

PAL = 132* CLOCK/2
NTSC =122 * CLOCK/2

-—

—_—

Timing Mode 2 "Even to Odd. Field Transistion Master/Slave

KX

VSYNC

BLANK

m

PAL =12 * CLOCK/2
NTSC =16 * CLOCK/2

/

PAL = 864 * CLOCK]/2
NTSC = 858 * CLOCK/2

e

PIXEL
DATA

Cb

REV. Pr F

PAL =132 * CLOCK/2

NTSC =122 * CLOCK/2

Cb

Figure 46. Timing Mode 2 Odd to Even Field Transistion Master/Slave
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Mode 3 :- Master/Slave Option HSYNC, BLANK, FIELD.

(Timing Register 0 TRO =X XX XX 110o0or XXXXX111)

In this mode the ADV7194 accepts or generates Horizontal SYNC and Odd / Even FIELD signals. A transition of the
FIELD input when HSYNC is high indicates a new frame i.e. Vertical Retrace. The BLANK signal is optional. When
the BLANK input is disabled the ADV7194 automatically blanks all normally blank lines as per CCIR-624. Mode 3 is

illustrated in Figure 47 (NTSC) and Figure 48 (PAL).

DISPLAY

DISPLAY

VERTICAL BLANK

HSYNcn_nnnnnnn_nnnr\_ﬂnanemnn
o LI LT L1

EVEN FIELD | ODD FIELD

FIELD

| DISPLAY

DISPLAY
‘ VERTICAL BLANK

284

272 273

266 269 270 271

sl I g O T O O
— _L.N TN I

FIELD

267 268

ODD FIELD | EVEN FIELD

Figure’47. Timing Mode 3 (NTSC)

DISPLAY | | DISPLAY

VERTICAL BLANK

22 23

622 623 624 625

xS N I S I O I O
e S N [

EVEN FIELD | ODD FIELD

FIELD

DISPLAY | | DISPLAY

‘ VERTICAL BLANK ‘
ez N I N I I
FTTS M1 [1

ODD FIELD | EVEN FIELD

FIELD

Figure 48. Timing Mode 3 (PAL)
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MPU PORT DESCRIPTION.

The ADV7194 support a two wire serial (I°C compat-
ible) microprocessor bus driving multiple peripherals.
Two inputs Serial Data (SDA) and Serial Clock (SCL)
carry information between any device connected to the
bus. Each slave device is recognized by a unique
address. The ADV7194 has four possible slave
addresses for both read and write operations. These are
unique addresses for each device and are illustrated in
Figure 49. The LSB sets either a read or write
operation. Logic level "1" corresponds to a read
operation while logic level "0" corresponds to a write
operation. Al is set by setting the ALSB pin of the
ADV7194 to logic level "0" or logic level "1". When
ALSB is set to "0", there is greater input bandwidth on
the I2C lines, which allows high speed data transfers
on this bus. When ALSB is set to "1", there is reduced
input bandwidth on the I2C lines, which means that
pulses of less than 50ns will not pass into the I12C
internal controller. This mode is recommended for
noisy systems.

|@||@||@|||®|

ADDRESS

CONTROL

SET UP BY
ALSB

READ/WRITE
CONTROL

0 WRITE
1 READ

Fig 49. ADV7194 Slave Address

To control the various devices on the bus‘the following
protocol must be followed. First the master initiates a
data transfer by establishing a Start condition, defined
by a high to low transistion on SDA whilst SCL
remains high. This indicates that an address/data
stream will follow. All peripherals respond to the Start
condition and shift the next eight bits (7-Bit address +
R/W bit). The bits are tranferred from MSB down to
LSB. The peripheral that recognizes the transmitted
address responds by pulling the data line low during
the ninth clock pulse. This is known as an acknowl-
edge bit. All other devices withdraw from the bus at
this point and maintain an idle condition. The idle
condition is where the device monitors the SDA and
SCL lines waiting for the Start condition and the
correct transmitted address. The R/W bit determines
the direction of the data.

Preliminary Technical Data

A logic "0" on the LSB of the first byte means that the
master will write information to the peripheral. A logic "1"
on the LSB of the first byte means that the master will read
information from the peripheral.

The ADV7194 acts as a standard slave device on the bus.
The data on the SDA pin is 8 bits long supporting the 7-Bit
addresses plus the R/W bit. It interprets the first byte as the
device address and the second byte as the starting
subaddress. The subaddresses auto-increment allowing data
to be written to or read from from the starting subaddress.
A data transfer is always terminated by a Stop condition.
The user can also access any unique subaddress register on a
one by one basis without having to update all the registers.
There is one exception. The Sub-Carrier Frequency
Registers should be updated in sequence, starting with Sub-
Carrier Frequency Register 0. The auto-increment function
should be then used to increment and access Sub-Carrier
Frequency Registers 1, 2 and 3. The Sub-Carrier Frequency
Registers should not be accessed independently.

Stop and*Start conditions can be detected at any stage
during the data transfer. If these conditions are asserted out
ofwsequence with normal read and write operations, then
these cause an immediate jump to the idle condition.
During a given SCL high period the user should only issue
one Start ‘condition, one Stop condition or a single Stop
condition followed by a single Start condition. If an invalid
subaddress is issued by the user, the ADV7194 will not issue
an, acknowledge and will return to the idle condition. If in
auto-increment mode, the user exceeds the highest
subaddress ‘then the following action will be taken:

1. In"Read ' Mode, the highest subaddress register contents
will, Continue to be output until the master device issues a
no-acknowledge. This indicates the end of a read. A no-
acknowledge condition is where the SDA line is not pulled
low on the ninth pulse.

2. In Write Mode, the data for the invalid byte will be not be
loaded into any subaddress register, a no-acknowledge will
be issued by the ADV7194 and the part will return to the
idle condition.

= /U0 T00
scLock 1-7\_f8\ /o 1-7\_f8 \ /9 1-7

START ADDR R/W. ACK SUBADDRESS ACK DATA ACK STOP

Figure 50. Bus Data Transfer

Figure 50 illustrates an example of data transfer for a read
sequence and the Start and Stop conditions.

Figure 51 shows bus write and read sequences.

WRITE [s Tsiave aoor [a)] susaoor [as)| oata Jas] oo DATA A(S)
SEQUENCE
LSB=0 LSB =1
READ |s |SLA\/E ADDR |A(S)| SUB ADDR |A(S)| sl SLAVE ADDR |A(S)| DATA |A(M)| see | DATA |A(M)| P |
SEQUENCE
S=STARTBIT  A(S) = ACKNOWLEDGE BY SLAVE A(S) = NO-ACKNOWLEDGE BY SLAVE
P = STOP BIT A(M) = ACKNOWLEDGE BY MASTER ~ A(M) = NO-ACKNOWLEDGE BY MASTER

Figure 51 Write and Read Sequences
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ADV7194

REGISTER ACCESSES

The MPU can write to or read from all of the registers of the
ADV7194 except the Subaddress Registers which are write
only registers. The Subaddress Register determines which
register the next read or write operation accesses. All com-
munications with the part through the bus start with an access
to the Subaddress Register. Then a read/write operation is
performed from/to the target address which then increments
to the next address until a Stop command on the bus is
performed.

REGISTER PROGRAMMING
The following section describes each register. All registers can
be read from as well as written to.

Subaddress Register (SR7-SR0)

The Communications Register is an eight bit write-
only register. After the part has been accessed over the
bus and a read/write operation is selected, the
subaddress is set up. The Subaddress Register deter-
mines to/from which register the operation takes place.

Figure 52 shows the various operations under the
control of the Subaddress Register. "0" should always
be written to SR7.

Register Select (SR6-SR0):

These bits are set up to point to the required starting
address.

I( SR7 ‘( SR6 SRS SR4 SR3 SR2 SR1 SRO )l

SR7
ZERO SHOULD
BE WRITTEN
HERE
ADV7194 SUBADDRESS REGISTER
Address | SR6 SRS SR4 SR3 SR2 SR1 SRO
ooh| © 0 o o o o0 0 MODE REGISTER 0
oth| o o o o o o 1 MODE REGISTER 1
o2nf 0o 0 o 0o o 1 0 MODE REGISTER 2
osh|[ o o o o o 1 1 MODE REGISTER 3
oanf o 0o o o 1 0o o0 MODE REGISTER 4
osh| 0 0 o o 1 0 1 MODE REGISTER 5
osh|[ o o o o 1 1 o0 MODE REGISTER 6
otmf o 0o o o 1 1 1 MODE REGISTER 7
osh| © 0 o 1 o 0 o0 MODE REGISTER 8
oghf 0 0 o 1 o 0 1 MODE REGISTER 9
oan[ © 0 o 1 o 1 0 TIMING REGISTER 0
oBh| O 0 0o 1 o 11 TIMING REGISTER 1
ochf o o o 1 1 o o SUB CARRIER FREQUENCY REGISTER 0
ooh| o 0o o 1 1 0o 1 SUB CARRIER FREQUENCY REGISTER 1
on[ 0o 0o o 1 1 1 o0 SUB CARRIER FREQUENCY REGISTER 2
ofh[ 0o 0o o 1 1 1 1 SUB CARRIER FREQUENCY REGISTER 3
ih| 0 0 1 0o o 0 o0 SUB CARRIER PHASE REGISTER
1mh| 0 0o 1 0o o 0 1 CLOSED CAPTIONING EXTENDED DATA BYTE 0
12| 0 0 1 0o o 1 o0 CLOSED CAPTIONING EXTENDED DATA BYTE 1
ashf 0 0 1 0o o 1 1 CLOSED CAPTIONING DATA BYTE 0
@h| 0 0 1 0 1 0 0 CLOSED CAPTIONING DATA BYTE 1
sh| 0o 0 1 0 1 0 1 NTSC PEDESTAL/TELETEXT CONTROL REGISTER 0
wh| 0 0o 1 0o 1 1 o0 NTSC PEDESTAL/TELETEXT CONTROL REGISTER 1
w7h| 0 0 1 0 1 1 1 NTSC PEDESTAL/TELETEXT CONTROL REGISTER 2
1h| 0 0 1 1 o 0 o0 NTSC PEDESTAL/TELETEXT CONTROL REGISTER 3
wh| 0 0 1 1 o o 1 CGMS/WSS 0
AR 0 0 1 1 o 1 0 CGMS/WSS 1
Bh|[ O 0O 1 1 o 11 CGMS/WSS 2
ichf o o 12 1 1 0o o TELETEXT CONTROL REGISTER
aph| 0 0 1 1 1 0 1 CONTRAST CONTROL REGISTER
1| 0 0 1 1 1 1 0 USCALE REGISTER
wh| 0 0o 1 1 1 1 1 V SCALE REGISTER
200 0 1 0o 0o o 0 o0 HUE ADJUST REGISTER
2th| 0 1 o 0o o 0 1 BRIGHTNESS CONTROL REGISTER
22n| 0 1 0o 0o 0o 1 o0 SHARPNESS CONTROL REGISTER
23h [ 0 1 0 o0 o 101 DNR REGISTER 0
26 0 1 0 0o 1 0 o0 DNR REGISTERL
25n| 0 1 0o 0o 1 0 1 DNR REGISTER 2
26h| 0 1 o 0o 1 1 o0 GAMMA CORRECTION REGISTER 0
27h] 0 1 0o o 1 1 1 GAMMA CORRECTION REGISTER 1
28h| 0 1 0 1 0 0 0 GAMMA CORRECTION REGISTER 2
29| 0 1 0o 1 o 0 1 GAMMA CORRECTION REGISTER 3
2anf 0 1 0 1 o 1 o0 GAMMA CORRECTION REGISTER 4
28h| 0 1 0o 1 o 1 1 GAMMA CORRECTION REGISTER §
2chf 0 1 0 1 1 0 o GAMMA CORRECTION REGISTER 6
2on| 0 1 0 1 1 0 1 GAMMA CORRECTION REGISTER 7
26h| 0 1 0 1 1 1 o0 GAMMA CORRECTION REGISTER 8
2k 001 0 1 1 1 1 GAMMA CORRECTION REGISTER 9
3oh| 0 1 1 0o o 0 o0 GAMMA CORRECTION REGISTER 10
3thf 0 1 1 o o 0 1 GAMMA CORRECTION REGISTER 11
a2h[ 0 1 1 0o o 1 o0 GAMMA CORRECTION REGISTER 12
s3hf o 1 1 0o o 1 1 GAMMA CORRECTION REGISTER 13
sah| 0 1 1 0o 1 0 o BRIGHTNESS DETECT REGISTER
3sh| 0o 1 1 0o 1 0 1 OUTPUT CLOCK REGISTER
s6h| 0 1 1 o 1 10 RESERVED
s7zh| 0 1 1 0o 1 101 RESERVED
| 0 1 1 1 o o0 o0 RESERVED
soh| 0 1 1 1 o o0 1 RESERVED
sahn[ 01 1 1 o 1 o0 RESERVED
agh] 0 1 1 1 o 1 1 RESERVED
schf 0 1 1 1 1 0o 0 RESERVED
soh| 0 1 1 1 1 0 1 RESERVED
sh| 0 1 1 1 1 1 o0 RESERVED
sfh| 101 1 1 1 11 RESERVED
4nf 1 0 o 0o o 0 o0 RESERVED
4th] 1 0 0o 0 o o 1 RESERVED
4h] 1 0 0o 0 o 10 RESERVED
43| 1 0 0o 0o o 1 1 RESERVED
44h | 10 0o 0 1 o o RESERVED
ash| 1 0 o o 3 0 1 RESERVED
26h| t 0 o0 0 1 1 o0 RESERVED
4th ] 10 0o 1 1 11 RESERVED
ah| 1 0 o 1 o 1 o0 RESERVED
4n| 2 0 o 1 o 0o 1 RESERVED
aan| 10 o 1 o 0 o0 RESERVED
48h| 1 0 0o 1 o 1 1 RESERVED

Figure 52 . Subaddress Register for the ADV7194
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MODE REGISTER 0
MRO (MR07-MRO00)
(Address (SR4-SR0) = 00H)

Figure 53 shows the various operations under the
control of Mode Register 0.

MRO BIT DESCRIPTION

Output Video Standard Selection (MR00-MRO01):
These bits are used to setup the encoder mode. The
ADV7194 can be set up to output NTSC, PAL
(B,D,G,H,]I) or PAL N standard video.

Preliminary Technical Data

Luma Filter Select (MR02-MR04):

These bits specify which luma filter is to be selected.
The filter selection is made independent of whether
PAL or NTSC is selected.

Chroma Filter Select (MR05-MRO07):

These bits select the chrominance filter. A low pass
filter can be selected with a choice of cut-off frequen-
cies (0.65MHz, 1.0MHz, 1.3MHz , 2MHz or 3Mhz)
along with a choice of CIF or QCIF filters.

T T
I( MRO7 | MR06 | MRO5 )l( MR04 MR03 | MRoz) l( MRO1 MRO0 )l
1 1 1 1
OUTPUT VIDEO
CHROMA FILTER SELECT STANDARD SELECTION

MR07 MR06 MRO5 MRO1 MR0O

0 0 0 1.3 MHz LOW PA SS FILTER 0 0 NTSC

0 0 1 0.65 MHz LOW PASS FILTER 0 1 PAL (B,D G, H,1)

0 1 0 1.0 MHz LOW PA SS FILTER 1 0 RESERVED

0 1 1 2.0 MHz LOW PA SS FILTER 1 1 PAL (N)

1 0 0 RESER ED

1 0 1 cl

1 1 0 Qcl

1 1 1 | 3MHzLO PASS FILTER

LUMA FILTER SELECT
MR04 MR03 MR02
0 0 0 LOW PASS FILTER (NTSC

rRrRrRoOOO
mRPOORRO

LOW PASS FILTER (PAL)

NOTCH FILTER (NTSC)
NOTCH FILTER (PAL
EXTENDED MODE

Cl

Qcl
RESERVED

Figure 53. Mode’Register 0 (MRO0)

MODE REGISTER 1
MR1 (MR17-MR10)
(Address (SR4-SR0) = 01H)

Figure 54 shows the various operations under the control of

Mode Register 1.
MR1 BIT DESCRIPTION
DAC Control (MR10-MR15):

Bits MR15-MRI10 can be used to power down the DACs.
This is in order to reduce the power consumption of the

ADV7194 or if any of the DACs are not required in t
application.

he

4XOversampling Control (MR16):

To enable 4xOversampling this bit has to be set to 'l'. When

enabled, the data is output at a frequency of 54 MHz.

Note that 'PLL Enable' Control has to be enabled (MR61
"0") in 4xOversampling mode. An external Vref can not be

used in 4xOversampling Mode.

Reserved (MR17)
A logical " 0" must be written to this bit.

|( MR17 )|( MR16 )|( MR15)|( MR14)|( MR13)|( MR12)|( MR11)|( MRlojl
| | | | I

MR17 DAC A DAC B DAC D DACF
DAC CONTROL DAC CONTROL DAC CONTROL DAC CONTROL
Zero must MR15 MR14 MR12 MR10
be written
to this bit 0 POWER DOWN|[ © POWER DOWN 0 POWER DOWN 0 POWER DOWN
1 NORMAL 1 NORMAL 1 NORMAL 1 NORMAL
4XOVERSAMPLING DAC C DAC E
CONTROL DAC CONTROL DAC CONTROL
MR16 MR13 MR12
0 2XxOVERSAMPLING 0 POWER DOWN 0 POWER DOWN
1 4XxOVERSAMPLING 1 NORMAL 1 NORMAL

Figure 54. Mode Register 1 (MR1)
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MODE REGISTER 2

MR2 (MR27-MR20)

(Address (SR4-SR0) = 02H)

Mode Register 2 is a 8-Bit wide register.

Figure 55 shows the various operations under the
control of Mode Register 2.

MR2 BIT DESCRIPTION-

RGBI/YUV Control (MR20):
This bit enables the output from the DACs to be set to
YUV or RGB output video standard.

DAC Output Control (MR21):

This bit controls the output from DACs A,B, and C. When
this bit is set to "1" Composite, Luma and Chroma Signals
are output from DACs A, B and C (respectively).When this
bit is set to "0", RGB or YUV may be output from these
DAC:s.

SCART Enable Control (MR22):

This bit is used to switch the DAC outputs from SCART
to a EUROSCART configuration. A complete table of all
DAC output configurations is shown below.

Table II. DAC Output configuration

MR22 | MR21 |MR20
DAC A DAC B DAC C DAC D DAC E DACF
L carT| DAC | RGB/
o/P_| YUV
0 0 0 G (Y) B (Pb) R (Pr) CVBS LUMA CHROMA
o o 1 Y (Y) U (Pb) V (Pr) CVBS LUMA CHROMA
o 1 o CVBS LUMA CHROMA G (Y) B (Pb) R (Pr)
o 1 i CVBS LUMA CHROMA Y (Y) U (Pb) v (Pr)
1 o 0 CVBS B (Pb) R (Pr) G (Y) LUMA CHROMA
1 o 1 CVBS U (Pb) vV (Pr) Y (Y) LUMA CHROMA
1 1 0 cvBsS LUMA CHROMA G (Y) B (Pb) R (Pr)
1 1 . cvBsS LUMA CHROMA Y (Y) U (Pb) Vv (Pr)

Note: In Progressive Scan Mode, (MR80, '1') the DAG output configuration is

stated in the brackets.

Pedestal Control (MR23):

This bit specifies whether a pedestal is«to ‘b€ generated.on the
NTSC composite video signal. This¢bitds _invalid when the
device is configured in PAL mode.

Square Pixel Control (MR24):

This bit is used to setup square pixel mode.\ This s available
in Slave Mode only. For NTSC, a 24.5454MHz clock must
be supplied. For PAL, a 29.5MHz clock must be supplied.
Square pixel operation is not available in 4xOversampling
mode.

Standard I’C Control (MR25):

This bit controls the video standard used by the ADV7194.
When this bit is set to "1" the video standard is as pro-
grammed in Mode Register 0 ('Output Video Standard
Selection'). When it is set to "0", the ADV7194 is forced into
the standard selected by the NTSC_PAL pin. When
NTSC_PAL is low the standard is NTSC, when the
NTSC_PAL pin is high, the standard is PAL.

Pixel DataValid Control (MR26):

After resetting the device this bit has the value "0" and the
pixel data input to the encoder is blanked such that a black
screen is output from the DACs. The ADV7194 will be set to

Master Mode timing. When this bit is set to "1" by the
user\(viasthe 12C), pixel data passes to the pins and the
encoder reverts to the timing mode defined by Timing
Register 0.

Sleep Mode Control (MR27):

When this bit is set ("1"), Sleep Mode is enabled. With
this mode enabled the ADV7194 current consumption
is reduced to typically 0.1 pA. The I’C registers can be
written to and read from when the ADV7194 is in Sleep
Mode.

When the device is in Sleep Mode and "0" is written to
MR27, the ADV7194 will come out of Sleep Mode and
resume normal operation. Also, if a RESET is applied
during Sleep Mode the ADV7194 will come out of Sleep
Mode and resume normal operation.

For this to operate, 'Power up in Sleep Mode' control has
to be enabled ( MR60 = "1"), otherwise Sleep Mode is
controlled by the PAL_NTSC and

SCRESET/RTC/TR pins.

|G| G | G | G | G D) | G | GeD |Gz |

PIXEL DATA VALID
CONTROL

RGB/YUV
CONTROL

SCART ENABLE

SQUARE PIXEL
CONTROL

CONTROL

MR26

MR24 MR22 MR20

0 DISABLE
1 ENABLE

0 RGB OUTPUT
1 YUV OUTPUT

DISABLE
ENABLE

0 DISABLE o
1 ENABLE 1

SLEEP MODE
CONTROL

STANDARD 12C
CONTROL

DAC OUTPUT
CONTROL

PEDESTAL
CONTROL

MR27 MR25

MR23 MR21

0 DISABLE 0
1 ENABLE 1

DISABLE
ENABLE

0 PEDESTAL OFF 0
1 PEDESTAL ON 1

RGB/YUV/COMP
COMP/LUMA/CHROMA

Figure 55. Mode Register 2 (MR2)
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MODE REGISTER 3

MR3 (MR37-MR30)

(Address (SR4-SR0) = 03H)

Mode Register 3 is a 8-Bit wide register. Figure 56 shows
the various operations under the control of Mode Register 3.

MR3 BIT DESCRIPTION
Revision Code (MR30 - MR31):
This bit is read only and indicates the revision of the device.

VBI Open (MR32):

This bit determines whether or not data in the Vertical
Blanking Interval (VBI) is output to the analog outputs or
blanked. Note that this condition is also valid in Timing
Slave Mode 0. For further information see page 29.

Preliminary Technical Data

Teletext Enable (MR33):

This bit must be set to "1" to enable teletext data
insertion on the TTX pin. Note: TTX functionality is
shared with VSO and CLAMP on pin 62. CLAMP/
VSO Select (MR77) and TTX Input/CLAMPVSO
Output Control (MR76) have to be set accordingly.

Teletext Bit Request Mode Control (MR34):

This bit enables switching of the teletext request signal
from a continuous high signal (MR34 = "0") to a
bitwise request signal (MR34 = "1").

Closed Captioning Field Selection (MR35-MR36)
These bits control the fields that closed captioning data
is displayed on, closed captioning information can be
displayed on an odd field, even field or both fields.

Reserved (MR37):
A logic '0' must be written to this bit.

|( MR37 )‘( MR36 MR35 )I( MR34 )‘( MR33 )I( MR32)|(MR31 MR30 )l
MR37 TTX BIT REQUEST VBI_OPEN MR31 MR30
MODE CONTROL
ZERO MUST BE MR34 MRS2 RESERVED FOR
REVISION CODE
WRITTEN TO THIS 0 DISABLE
o |pisaBLE
BIT 1 ENABLE
1 |enaBLE

CLOSED CAPTIONING
FIELD SELECTION

TELETEXT
ENABLE

MR36 MR35

MR33

0 0 NO DATA OUT
ODD FIELD ONLY
EVEN FIELD ONLY
DATA OUT

(BOTH FIELDS)

0 1
1 0
1 1

0
1

DISABLE
ENABLE

Figure.56. Mode Register 3 (MR3)

MODE REGISTER 4

MR4 (MR47-MR40)

(Address (SR4-SR0) = 04H)

Mode Register 4 is a 8-Bit wide register. Figure 57 shows
the various operations under the control of Mode Register 4.

MR4 BIT DESCRIPTION

VSYNC_3H Control (MR40):

When this bit is enabled ("1") in Slave Mode , it is possible
to drive the VSYNC input low for 2.5 lines in PAL mode
and 3 lines in NTSC mode. When this bit is enabled in
Master Mode the ADV7194 outputs an active low VSYNC
signal for 3 lines in NTSC mode and 2.5 lines in PAL
mode.

Genlock Selection (MR41-MR42)

These bits control the genlock feature and timing reset of
the ADV7194. Setting MR41 and MR42 to logic "0"
disables the SCRESET/RTC/TR pin and allows the
ADV7194 to operate in normal mode.

(a) By setting MR41 to "0" and MR42 to "1" a timing reset
is applied, resetting the horizontal and vertical counters.
This has the effect of resetting the Field Count to Field 0.
If the SCRESET/RTC/TR pin is held high, the counters will
remain reset. Once the pin is released the counters will
commence counting again. For correct counter reset, the
SCRESET/RTC/TR pin has to remain high for at least 37ns
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(1clock cycle at 27MHz).

(b) If MR41 is set to "1" and MR42 is set to "0", the
SCRESET/RTC/TR pin is configured as a subcarrier reset
input and the subcarrier phase will reset to Field 0
whenever a low to high transition is detected on the
SCRESET/RTC/TR pin (SCH phase resets at the start of
the next Field).

(c) If MR41 is set to "1" and MR42 is set to "1", the
SCRESET/RTC/TR pin is configured as a real time
control input and the ADV7194 can be used to lock to an
external video source working in RTC mode. See also page
28.

Active Video Line Duration (MR43)

This bit switches between two active video line durations.
A "0" selects CCIR Rec.601 (720 pixels PAL/NTSC) and
a "1" selects ITU-R BT.470 standard for active video
duration (710 pixels NTSC, 702 pixels PAL).

Chrominance Control (MR44)

This bit enables the color information to be switched on
and off the chroma, composite and color component
outputs.

Burst Control (MR45)
This bit enables the color burst to be switched on and off
the chroma and composite signals.
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Color Bar Control (MR46):

This bit can be used to generate and output an internal color
bar test pattern. The color bar configuration is 100/7.5/75/
7.5 for NTSC and 100/0/75/0 for PAL. It is important to
note that when color bars are enabled the ADV7194 is

configured in a Master Timing mode. The output pins
VSYNC, HSYNC and BLANK are tri-state during color bar
mode.

Interlaced Mode Control (MR47):
This bit is used to setup the output to interlaced or non-
interlaced mode.

|( MR47 )|( MR46 )|( MR45 )|( MR44 )‘( MR43 )|( MR42 i MR41 )‘( MR40 )|
| [ I

COLOR BAR CHROMINANCE GENLOCK SELECTION
CONTROL CONTROL MR42 MR4L
MR46 MR44
0 0 DISABLE GENLOCK
0 DISABLE 0 ENABLE COLOR 0 1 ENABLE SUBCARRIER
1 ENABLE 1 DISABLE COLOR RESET PIN
1 0 |TIMING RESET
1 1 ENABLE RTC PIN
INTERLACED MODE BURST ACTIVE VIDEO
CONTROL CONTROL LINE DURATION VSYNC_3H CONTROL
MR47 MR45 MR43 MR40
0 INTERLACED 0 ENABLE BURST 0 720 PIXELS 0 DISABLE
1 NON-INTERLACED 1 DISABLE BURST 1 710 PIXELS/702 PIXELS 1 ENABLE

Figure 57. Mode Register 4 (MR4)

MODE REGISTER 5

MRS5S (MR57-MRS50)

(Address (SR4-SR0) = 05H)

Mode Register 5 is a 8-Bit wide register. Figure 58 shows the
various operations under the control of Mode Register.5:

MRS BIT DESCRIPTION

Y-Level Control (MR50):

This bit controls the component Y output level.on the
ADV7194. If this bit is set ("0"), the‘encoder outputs”Betacam
levels when configured in PAL oe/N'TSC mode. If this bit is
set ("1"), the encoder outputs SMPTE levels_when”configured
in PAL or NTSC mode.

UV-Level Control (MR51-MRS52):

These bits control the color component U and V output
levels on the ADV7194. It is possible to have UV levels with a
peak-peak amplitude of either 700mV (MR52+MR51 = "01")
or 1000mV (MR52 + MR51 = "10") in NTSC and PAL. It is
also possible to have default values of 934mV for NTSC and
700mV for PAL (MR52+ MR51 = "00").

RGB Sync (MRS53):
This bit is, used to set up the RGB outputs with the sync
informationiencoded on all RGB outputs.

Clamp Delay (MR54-MRS55):

These bits control the delay or advance of the CLAMP
signal in the front or back porch of the ADV7194. It is
possible to delay or advance the pulse by 0, 1, 2 or 3 clock
cycles.

Note: TTX functionality is shared with VSO and CLAMP on
pin 62, CLAMP/VSO Output Control (MR77) and TTX
Input/CLAMPVSO Output Control (MR76) have to be set
accordingly.

Clamp Delay Direction (MR56):

This bit controls a positive or negative delay in the
CLAMP signal. If this bit is set ("1"), the delay is negative
. If it is set ("0"), the delay is positive.

Clamp Position (MR57):

This bit controls the position of the CLAMP signal. If this
bit is set ("1"), the CLAMP signal is located in the back
porch position. If this bit is set ("0"), the CLAMP signal
is located in the front porch position.

MR54 )‘( MR53 )‘( MR52

MR51 )‘ (vrso )l

| GoesD) |Gamse) | Garss
[

CLAMP DELAY RGB SYNC Y LEVEL CONTROL
DIRECTION s
V56 MR50
0 POSITIVE 2 ELS:BBLLEE 0 DISABLE
1 NEGATIVE 1 ENABLE
CLAMP POSITION CLAMP DELAY UV LEVEL CONTROL
MR56 MR55 MR52 MR51
MR57
0 o |NoDELAY 0 0 | DEFAULT LEVELS
0 FRONT PORCH 0 1 |1 xpPcLk 0 1 [700mv
1 BACK PORCH 1 o |2xPcLk 1 o |1000mv
1 1 |3axPcLk 1 1 | RESERVED

Figure 58. Mode Register 5 (MR5)
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ADV7194

MODE REGISTER 6

MRé6 (MR67-MR60)

(Address (SR4-SR0) = 06H)

Mode Register 6 is a 8-Bit wide register. Figure 59 shows the
various operations under the control of Mode Register 6.

MRé BIT DESCRIPTION

Power Up Sleep Mode Control (MR60):

After RESET is applied this control is enabled (MR60=0) if
both

SCRESET/RTC/TR and NTSC_PAL pins are tied high. The
ADV7194 will then power up in Sleep Mode to faciliate low
power consumption before the I2C is initialised.

When this control is disabled (MR60=1, via the I2C) Sleep
Mode control passes to 'Sleep Mode Control', MR27.

PPL Enable Control (MR61):
The PLL control should be enabled (MR61 = '0") when
'4xOversampling' is enabled (MR16 = '1").

Preliminary Technical Data

Reserved (MR62, MR63, MRé64)

A logical "0" must be written to these bits.

Field Counter (MR65, MR66, MR67):

These three bits are read only bits. The Field count
can be read back over the I12C interface. In NTSC
mode the Field count goes from 0 - 3, in PAL mode
from 0 - 7.

|( MR67 )|(MR66 )|( MR65 )|( MR64 )|( MR63 )|(m|| |
i I T T I T ; T i

MR67 MR66 MR65

MR64 MR63 MR62

ZERO MUST

FIELD COUNTER BE WRITTEN

TO THESE BITS

PLL ENABLE POWER-UP SLEEP

CONTROL MODE CONTROL
MR61 MR60

0 ENABLED 0 ENABLED

1 DISABLED 1 DISABLED

Figure 59. Mode Register 6 (MR6)

MODE REGISTER 7

MR7 (MR77-MR70)

(Address (SR4-SR0) = 07H)

Mode Register 7 is a 8-Bit wide register. Figure 60 shows
the various operations under the control of Mode Register 7.

MR7 BIT DESCRIPTION

Color Control Enable (MR70):

This bit is used to enable control of contrast and saturation
of color (Y-Scale, U-Scale, V-Scale). If this bit is set ("1")
color controls are enabled. If this bit is set ("0"), the color
control features are disabled.

Luma Saturation Control (MR71):

When this bit is set ("1"), the luma signal will be clipped if it
reaches a limit that corresponds to an input luma value of
255 (after scaling by the Contrast Control Register). This
prevents the chrominance component of the composite video
signal being clipped if the amplitude of the luma is too high.
When this bit is set ("0"), this control is disabled.
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Hue Adjust Control (MR72):

This bit is used to enable hue adjustment on the
composite and chroma output signals of the ADV7194.
When this bit is set ("1"), the hue of the color is
adjusted by the phase offset described in the Hue
Adjust Control Register. When this bit is set ("0"), hue
adjustment is disabled.

Brightness Enable Control (MR73):

This bit is used to enable brightness control on the
ADV7194. The actual brightness level is programmed
in the Brightness Control Register. This value or 'set
up' level is added to the scaled Y data. When this bit is
set ("1"), brightness control is enabled. When this bit is
set ("0"), brightness control is disabled.
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Sharpness Filter Enable (MR74):

This bit is used to enable the sharpness control of the
luminance signal on the ADV7194 ('Luma Filter
Select' has to be set to 'Extended';, MR04-MR02 =
"100"). The various responses of the filter are deter-
mined by the Sharpness Control Register. When this
bit is set ("1") the luma response is altered by the
amount described in the Sharpness Control Register.
When this bit is set ("0"), the sharpness control is
disabled. See figues 13, 14, 15 for luma signal
responses.

CSO_HSO Output Control (MR75):
This bit is used to determine whether HSO or CSO

TTL output signal is output at the CSO_HSO pin. If this
bit is set ("1"), then the CSO TTL signal is output. If this
bit is set ("0"), then the HSO TTL signal is output.

TTX Input/ CLAMP-VSO Output Control (MR76):

This bit controls whether pin 62 is configured as an
output or as an input pin. A 'l' selects pin 62 to be an
output for CLAMP or VSO functionality. A '0' selects this
pin as a TTX input pin.

CLAMP/VSO Output Control (MR77):

This bit is used to select the functionality of pin 62.
Setting this bit to "1" selects CLAMP as the output
signal. A "0" selects VSO as the output signal. Since this
pin is also shared with the TTX functionality, "TTX
Input/ CLAMP-VSO Output' Control has to be set

| G| Guree )| Gorrs ) | Gorra D) | Gorra ) | Gamre) | G D[ GamroD) |
| | | I

TTX INPUT/CLAMP-VSO SHARPNESS FILTER HUE ADJUST COLOR CONTROL
OUTPUT CONTROL ENABLE CONTROL ENABLE
MR76 MR74 MR72 MR70
0 |TTXINPUT 0 DISABLE 0 DISABLE 0 DISABLE
1 |cLAMP/VSO OUTPUT 1 ENABLE 1 ENABLE 1 ENABLE
CLAMP/VSO OUT- CSO_HSO OUTPUT BRIGHTNESS ENABLE LUMA SATURATION
PUT CONTROL CONTROL CONTROL CONTROL
MR77 MR65 MR73 MR71
0 |vso ouTPUT o HSO OUT 0 DISABLE 0 DISABLE
1 |cLAMP OUTPUT 1 Ccso ouT 1 ENABLE 1 ENABLE

Figure 60. Mode Register 7 (MR7)

MODE REGISTER 8

MRS (MR87-MR80)

(Address (SR4-SR0) = 08H)

Mode Register 8 is a 8-Bit wide registet. Figure 61 shows ‘the
various operations under the control of Mode Register-8.

MRS BIT DESCRIPTION

Progressive Scan Control (MR80):

This control enables the progressive scan inputs, Y0-9, Cb0-
Cb9 and Cr0-Cr9. To enable this control MR80 has to be set
to '1". It is assumed that the incoming Y data contains all
necessary sync information.

Note: Simultaneous progressive scan input and 20 orl6-bit
pixel input is not possible.

Reserved (MR 81):
A '0' must be written to this bit.

Double Buffer Control (MRS82):

Double Buffering can be enabled or disabled on the Contrast
Control Register, U Scale Register, V Scale Register, Hue
Adjust Control Register, Closed Captioning Register,
Brightness Control Register, Gamma Curve Select Bit.
Double Buffering is not available in Master Mode.

20/16-Bit Pixel Port Control (MRS83):

This bit controls whether the ADV7194 is operated in 16-
bit"mode~('10-Bit Pixel Port disabled, MR84='0', MR83="'1")
or ‘20-bit mode ('10-Bit Pixel Port enabled, MR84="'1",
MR83="'1"). Unused input pins should be grounded.

10-Bit Pixel Port Control (MR84):

This bit selects 8-bit or 10-bit input format. In 8-bit mode
the LSB of the pixel data is input on pin number 3, in 10-bit
mode on pin number 1. Unused input pins should be
grounded.

DNR Enable Control (MRS85):

To enable the DNR process this bit has to be set to 'l'.

If this bit is set to '0' the DNR processing is bypassed.

For further information on DNR controls see pages 55-57.

Gamma Enable Control (MRS86):

To enable the programmable gamma correction this bit has
to be set to enabled (MR86 = '1"). For further information
on Gamma Correction controls see page58.

Gamma Curve Select Control (MRS87):

This bit selects which of the two programmable gamma
curves is to be used. When setting MR87 to '0' the gamma
correction curve selected is curve A. Otherwise curve B is
selected. Each curve will have to be programmed by the
user. For further information on Gamma Correction
controls see page 58.
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| GorerD) | Gaurae )| Gures ) | Gures )| Gomea ) | Gz | Grrer D)| Gumao D) |
| | I 1

GAMMA ENABLE 10 BIT PIXEL PORT DOUBLE BUFF- PROGRESSIVE
CONTROL CONTROL ER CONTROL SCAN CONTROL
MR85 MR84 MR82 MR80
0 DISABLE 0 DISABLE 0 DISABLE 0 DISABLE
1 ENABLE 1 ENABLE 1 ENABLE 1 ENABLE
GAMMA CURVE DNR ENABLE 20/16 BIT PIXEL PORT MR81
SELECT CONTROL CONTROL CONTROL
MR85 MR85 MR83 ZERO MUST BE
0 CURVE A 0 DISABLE 0 DISABLE WRITTEN TO THIS
1 CURVE B 1 ENABLE 1 ENABLE BIT
Figure 61. Mode Register 8 (MRS8)
3.58 Mhz NTSC Black Burst signal
Color burst
(9 cycles)
20IRE |- — — — — — — — — — - - - - - = = = = = = = =
MODE REGISTER 9 OIRE
MR9 (MR97-MR90) ZORES —\T — g o - T m T s s e
SA0RE[- — VT = = = — — — — — — — — — — — — — — — —
(Address (SR4-SR0) = 09H)
Mode Reglstey 9is a S—Blt wide register. Figure 63 daaune PAL Black Burst signal
shows the various operations under the control of Mode (10 eycles)
Register 9. T N
0IRE
MR9 BIT DESCRIPTION p1sREE —\— — e
Undershoot Limiter (MR90 -MR91): AIREp — e e
This control ensures that no luma video data will'go

below a programmable level. This preventstany
synchronisation problems due to the ldma’signals going

below the blanking level. Availabledimit levels are - 185 Figure.62 Black-Burst signals for PAL and NTSC standards
IRE, -6 IRE, -11 IRE.

Note that this facility is only‘available in 4xOversampling It is possible to output a Black Burst signal from the DAC

mode (MR16 ='I'). When the'{evice is gbcyged in which is selected to be the Y-DAC (MR22, MR21, MR20).
2xOversampling mode (MR16 ='0") of' RGB otitputs This signal can be useful for locking two video sources

without RGB sync are selected in 4xOversampling, the % oother using professional video equipment. See also page
minimum luma level is set in Timing Register 0, TR06 26.

(Min Luma' Control). Chroma Delay Control (MR94-MR95):

The Chroma signal can be delayed by up to 8clock cycles at
27MHz using MR95-97. For further information see also
page 26.

Black Burst Y-DAC (MR92):

It is possible to output a Black Burst signal from the
DAC

which is selected to be the Luma DAC (MR22, MR21, Reserved (MR96 - MR97):
MR20). This signal can be useful for locking two video
sources together using professional video equipment. See
also page 26.

Black Burst Luma-DAC (MR93):

A '0' must be written to these bits.

(wr7 ) (Cvros )( mros ) | (Cwirea )[(Cwros )|(wrez ) | (wrer )| (wreo )

MR92 MR93 CHROMA DELAY CONTROL gl;/éCK BURST LUMA UNDERSHOOT LIMITER
ZERO MUST BE WRIT-|| MR96 MR94 MR93 MR91 MR9O
TEN TO THESE BITS 0
o o |onspeLAY 0 DISABLE 0 0 DISABLED
0 1 |148 ns DELAY ENABLE 0 1 11 RE
1 0 [296nsDELAY 1 0 IRE
1 1 |reserveD BLACK BURST Y-DAC | | 1 1 S1 RE
MR92
0 DISABLE
1 ENABLE

Figure 63. Mode Register 9 (MR9)
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TIMING REGISTER 0 (TR07-TR00)
(Address (SR4-SR0) = 0AH)

Figure 64 shows the various operations under the
control of Timing Register 0. This register can be read
from as well as written to.

- TR0 BIT DESCRIPTION -

Master/Slave Control (TR00):
This bit controls whether the ADV7194 is in master or
slave mode.

Timing Mode Selection (TR01-TRO02):

These bits control the timing mode of the ADV7194.
These modes are described in more detail on pages 31-
37.

BLANK Input Control (TRO03):

This bit controls whether the BLANK input is used

to accept blank signals or whether blank signals are
internally generated.

Note: When this input pin is is tied high (to +5V), the

input is disabled regardless of the register setting. It
therefore should be tied low (to Ground) to allow
control over the I12C register.

Luma Delay (TR04-TRO05):

The Luma signal can be delayed by up to 222ns (or 6
clock cycles at 27MHz) using TR04-05. For further
information see page 26.

Min Luma Control (TR06):

This bit is used to control the minimum luma output
value by the ADV7194. When this bit is set to a logic
("1"), the luma is limited to 7IRE below the blank
level. When this bit is set to ("0"), the luma value can
be as low as the sync bottom level. This minimum
luma value is available in 2xOversampling and
4xOversampling.

Timing Register Reset (TR07):

Toggling TRO7 from low to high and low again resets
the internal timing counters. This bit should be
toggled' after power-up, reset or changing to a new
timing mode.

TROL )|( TR0O )l

TRO7 TRO6 TRO5 I TRO4
Crror)| Crmos )| C s |

)|( TRO3 )|( e
|

TIMING BLA NK INPUT MASTER/SLAVE
REGISTER RESET CONTROL CONTROL
TRO3 TROO
TRO7 J_l_ 0 ENABLE 0 SLAVE TIMING
1 DISABLE 1 MASTER TIMING
MIN LUMA CONTROL
LUMA DELAY TIMING MODE
TRO6 TRO5 TROA SELECTION
_ TR0O2 TRO1
0 | LUMA MIN = 0 0 ons DELAY
SYNC BOTTOM 0 1 74ns DELAY 0 0 MODE 0
B 1 0 148 ns DELAY 0 1 MODE 1
1| LUMAMIN = 1 1 222ns DELAY 1 0 MODE 2
BLANK - 7.5IRE 1 1 | mobEs

Figure 64. Timing Register 0
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ADV7194 Preliminary Technical Data

TIMING REGISTER 1 Tpcix = one clock cycle at 27MHz.

(TR17-TR10) HSYNC to Pixel Data Adjust (TR16-TR17):
(Address (SR4-SR0) = 0BH) This enables the HSYNC to be adjusted with respect
Timing Register 1 is a 8-Bit wide register. to the pixel data. This allows the Cr and Cb compo-

nents to be swapped. This adjustment is available in
both master and slave timing modes.
Tpcix = one clock cycle at 27MHz.

Figure 65 shows the various operations under the
control of Timing Register 1. This register can be read
from as well written to. This register can be used to
adjust the width and position of the master mode
timing signals.

TR1 BIT DESCRIPTION

HSYNC Width (TR10-TR11):
These bits adjust the HSYNC pulse width.
Tpcix = one clock cycle at 27MHz.

HSYNC to VSYNC Delay (TR13-TR12):

These bits adjust the position of the HSYNC output
relative to the VSYNC output.

Tpcix = one clock cycle at 27MHz.

HSYNC to VSYN C Rising Edge Delay (TR14-
TR15):

When the ADV7194 is in timing mode 1, these bits
adjust the position of the HSYNC output relative to the
VSYNC output rising edge.

Tpcix = one clock cycle at 27MHz.

VSYNC Width (TR14-TR15):
When the ADV7194 is configured in timing,mode 2,
these bits adjust the VSYNC pulse width¢

(_1R17 tr16 )|(_Tr15 tr1a J|[(_tri3 tr12z )| _trn2 TR10 )
HSYNG TO PIXEL HSYNC TO VSYNC HSYNC TO HSYNC WIDTH
DATA ADJUST RISING EDGE DELAY VSYNC DELAY
T
(MODE 1 ONLY) TR11 TR10 A
TR17 TR16 TR13 TR12 T 0 0 1x Tperk
0 0 |oxTpewx TR15 TR14 Tc o 0 |oxTeex 0 1| axTeok
0 1 1% Tperk x 0 Ts 0 1 4% Tpelk 1 0 16 X Tpc k
1 0 | 2xTpcrk X 1 Tg + 32s 1 0 8 x TpeLk 1 1 128 x TpcLk
1 1 3 X TpeLk 1 1 16 x Tpcrk
VSYNC WIDTH
(MODE 2 ONLY)
TR15 TR14
0 0 |1xTpeix
0 1 | 4xTpek
1 0 |16 xTpcik
1 1 | 128 x Tpeik
TIMING MODE 1 (MASTER/PAL)
LINE 1 LINE 313 LINE 314

e Il
1.~ 7o

VSYNC | |

Figure 65. Timing Register 1
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SUB-CARRIER FREQUENCY REGISTERS 3-0
(FSC3-FSC0)

(Address (SR4-SR0) = 0CH-0FH) Sub-Carrier Frequency Value =
These 8-Bit wide registers are used to set up the Sub-Carrier
Frequency. The value of these registers are calculated by

using the following equation: (%1  x 3-56795454X106
27x 10
Sub-Carrier Frequency Register = (2% -1) * Fg
Fox Sub-Carrier Register Value = 21F07Cl16 HEX
Example: NTSC Mode,
Feox = 27 MHz, Figure 66 shows how the frequency is set up by the four
FSCF = 3,5795454 MHz registers‘
SFURBE%AURER;\Jg |(F5031)l(Fscsoi|iFsczgiliFsczs)Iﬂcscz7)|6:502t9|(|:scz5)|@scz4)|
REG 3
SFL;BE%AUREF:\:E?( |(Fsczsi|{|:sc22)|h:scu ||FSC20)'(FSC19 |i|=scm |(F5017)|{F5016)|
REG 2
Frtquency  |Esc1n)|Eserd)|Escdffsein|EEcid)|Escio)|Eseo)|GEsco)|
REG 1
SFL;BE%AUREm(Ejs |‘ FSC7 )|( FSC6 ’l‘ FSC5 l|( FSC4 )‘( FSC3 )|‘ FSC2 )l( FSC1 )|( FSCO ’|
REG 0

Figure 66. Sub Carrier Frequency Registers

SUB-CARRIER PHASE REGISTER{(FP7-FP0):
(Address (SR4-SR0) = 10H) CLOSED CAPTIONING ODD FIELD

This 8-Bit wide register is used to set up, the Sub-Carriex DATA REGISTER 1-0 (CCD15-CCD00)

Phase. Each bit represents 1.41°. For normal operation (Subaddress (SR4-SR0) = 13-14H)

this register is set to 00Hex. These 8-Bit wide registers are used to set up the closed
captioning data bytes on Odd Fields. Figure 69 shows
how the high and low bytes are set up in the registers.

igigéRR'ER |||( PP 5)|(F PH a)|( Y 3)|(FPHZ)|(F PH 1)|(:PHU)|

REGISTER

S 50 @) ) anp) @) auD) @n, @)
) @) @n) @b @n) @b @n) @b D)

Figure 67. Subcarrier Phase Register

CLOSED CAPTIONING EVEN FIELD

DATA REGISTER 1-0 (CED15-CED00) Figure 69. Closed Captioning Data Register
(Address (SR4-SR0) = 11-12H)

These 8-Bit wide registers are used to set up the closed

captioning extended data bytes on Even Fields. Figure 68

shows how the high and low bytes are set up in the

registers.

BYTE 1 IIII(cculz)l(ctu:1)|(cc>:n)|(ccM)l(tcus)l
BYTE 0 ||||(ccu¢ )|(cc>3 )|lccuz )|(CE)‘. )|(ccun )|

Figure 68. Closed Captioning Extended Data Register
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Preliminary Technical Data

NTSC PEDESTAL / PAL TELETEXT CONTROL REGISTERS 3-0

(PCE15-0, PCO15-0)/ (TXE15-0, TX015-0)
(Subaddress (SR4-SR0) = 15-18H)

These 8-Bit wide registers are used to enable the NTSC pedestal/ PAL Teletext on a line by line basis in the vertical
blanking interval for both odd and even fields. Figure 70/71 show the four control registers. A logic "1" in any of the
bits of these registers has the effect of turning the Pedestal OFF on the equivalent line when used in NTSC. A logic "1"
in any of the bits of these registers has the effect of turning Teletext ON on the equivalent line when used in PAL .

LINE 17 LINE 16 LINE 15 LINE 14 LINE 13 LINE 12 LINE 11 LINE 10
FIELD 1/3 |(FCO?‘ ’|(PCCB ’l(FCOS | PCOY )|(PCCZ ’|(PCC2 )| PCOL )|(PCCC\ )l

LINE 25 LINE 24 LINE 23 LINE 22 LINE 21 LINE 20 LINE 19 LINE 18

FIELD 1/3 |(PCC15)|(PCCH)l(PCCH)|(PCC12)|(PC011)|(PC010)|(PCM)|(FCOb)l

LINE 17 LINE 16 LINE 15 LINE 14 LINE 13 LINE 12 LINE 11 LINE 10
FIELDZ/4|(PEE?‘)|(FCEB)|(PCE5 | PCEL)|(FEE3)|(PCEZ)| PEE1)|(FEEU)|
LINE 25 LINE 24 LINE 23 LINE 22 LINE 21 LINE 20 LINE 19 LINE 18

FIELD 2/4 |(PCE15)|(PCE14)|(F ; E13)|(F ; ElZ)|(PCE11)|(F ; E13)|(P TE E)|(F T a)l

Figure 70. Pedestal Control Registers

TELETEXT REQUEST CONTROL REGISTER TC07
(TC07-TCO00)

(Address (SR4-SR0) = 1CH)

Teletext Control Register is a 8-bit wide fegister.,See Figute
72

TTXREQ FALLING EDGE CONTROL: (TC00-TC03)
These bits control the position of the'falling edge “of
TTXREQ. It can be programmed from zero €lock cyeles to
a max of 15 clock cycles. This controls the active window
for Teletext data. Increasing this value reduces the amount
of Teletext bits below the default of 360. If Bits TC00-

LINE 14 LINE 13 LINE 12 LINE 11 LINE 10 LINE9 LINE8 LINE7

FIELD 1/3 |( THo )| THO6 )l( TXOS )|( THO ¢ ’|( TXO03 )|( THO? ’|||

LINE 22 LINE 21 LINE 20 LINE 19 LINE 18 LINE 17 LINE 16 LINE 15

FIELD 1/3 |(TXC 15)|(HU 14)|(H013)|Gxn 1z)l(wo 11)|(Hn 1u)|||

LINE 14 LINE 13 LINE 12 LINE 11 LINE 10 LINE9 LINE8 LINE 7
FIELD 2/4 |( THET )I TXES )|( THES )I( T )l( TYES )|( TXE2 )|||

LINE 22 LINE 21 LINE 20 LINE 19 LINE 18 LINE 17 LINE 16 LINE 15

FIELD 2/4 |(HE15)1(HE14)|(HEls)l(wE12)I(TYE11)|(TYE19)|m|m|

Figure 71+ Teletext Control Registers

T'CO03 are 00Hex when Bits TC04-TC07 are changed
then the falling egde of TTREQ will track that of the
rising edge (i:e. the time between the falling and rising
edge’remains constant).

PCEK =\clock cycle at 27MHz.

TTXREQ Rising Edge Control (TC04-TC07):
These bits control the position of the rising edge of
TTXREQ. It can be programmed from zero clock
cycles to a max of 15 clock cycles.

PCLK = clock cycle at 27MHz.

( TCO7 TCO6 TCO05 TCO4) ( TCO3 TCO02 TCO1 TCOO )
TTXREQ Rising Edge Control TTXREQ Falling Edge Control
TCO07 TC06 TCO5 TCO04 TCO03 TC02 TCO1 TCOO
0 0 0 0 0 PCLK 0 0 0 0 0 PCLK
0 0 0 1 1 PCLK 0 0 0 1 1 PCLK
" " " " "PCLK " " "PCLK
1 1 1 0 14 PCLK 1 1 1 0 14 PCLK
1 1 1 1 15 PCLK 1 15 PCLK

Figure 72 . Teletext Control Register
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CGMS_WSS REGISTER 0 C/W0 (C/W07-C/W00)
(Address (SR4-SR0) = 19H)

CGMS_WSS register 0 is an 8-bit wide register. Figure 73
shows the operations under control of this register.

-C/W0 BIT DESCRIPTION-

CGMS Data (C/W00-C/W03) :

These four data bits are the final four bits of CGMS data
output stream. Note it is CGMS data ONLY in these bit
positions i.e. WSS data does not share this location.

CGMS CRC Check Control (C/W04) :
When this bit is enabled ("1"), the last six bits of the CGMS
data i.e. the CRC check sequence is calculated internally by

the ADV7194. If this bit is disabled ("0") the CRC values in
the register are output to the CGMS data stream.

CGMS 0dd Field Control (C/WO05) :
When this bit is set ("1") CGMS is enabled for odd fields.
Note this is only valid in NTSC mode.

CGMS Even Field Control (C/WO06) :
When this bit is set ("1") CGMS is enabled for even fields.
Note this is only valid in NTSC mode.

Wide Screen Signal Control (C/W07) :
When this bit is set ("1"), wide screen signalling is enabled.
Note this is only valid in PAL mode.

I I
I(c/wo7 )|( Cc/wos )|(c/w05 )|(c/wo4 )|(c/woz ciwo2 ciwo1 c/woo ) |
: :
WIDE SCREEN SIGNAL CGMS ODD FIELD
CONTROL CONTROL C/W03 - C/W00
CIWo7 CIW05 CGMS DATA
0 DISABLE o | pisasLE
1 ENABLE 1 | EnABLE
CGMS EVEN FIELD CGMS CRC CHECK
CONTROL CONTROL
CIW06 Ciwoa
0 DISABLE o | pisasLE
1 ENABLE 1 ENABLE

Figure 73. CGMS., WSS Register 0

CGMS_WSS REGISTER 1

C/W1 (C/IW17-CI/W10)

(Address (SR4-SR0) = 1AH)

CGMS_WSS register 1 is any8-bit wide register. Figure
74 shows the operations under confroltof this register.

-C/W1 BIT DESCRIPTION-

CGMS/WSS Data (C/W10-C/W15) :

These bit locations are shared by CGMS data and
WSS data. In NTSC mode these bits are CGMS data.
In PAL mode these bits are WSS data.

CGMS Data (C/W16-C/W17) :
These bits are CGMS data bits only.

CGMS_WSS REGISTER 2

CI/W1 (C/IW27-CIW20)

(Address (SR4-SR0) = 1BH)

CGMS_WSS register 2 is an 8-bit wide register.Figure
75 shows the operations under control of this register.

-C/W2 BIT DESCRIPTION-

CGMS/WSS Data (C/W20-C/W27) :

These bit locations are shared by CGMS data and
WSS data. In NTSC mode these bits are CGMS data.
In PAL mode these bits are WSS data.

|(0/w17 i CIW16 )l(C/WIS I c/wi4
1 1

| cwis c/wW12 C/W11 | cwio )l
1 I 1

C/W17 C/W16

CGMS DATA

C/W15 - C/W10

CGMS/WSS DATA

Figure 74. CGMS_WSS Register 1

| ( Ciw27 I C/W 26 i C/W25 i C/w24
1

C/w23 i CIw22 i C/w21 I C/w20 )|
1

C/W27 - C/W20

CGMS/WSS DATA

Figure 75. CGMS_WSS Register 2

REV. Pr F
51—



ADV7194

CONTRAST CONTROL REGISTER

(CC00-CCo07)

(Address (SR4-SR0) = 1DH)

The contrast control register is an 8-bit wide register used
to scale the Y output levels. Figure 76 shows the operation
under control of this register.

Y Scale Value (CC00-CC07) :

These eight bits represent the value required to scale the Y
pixel data from 0.0 to 1.5 of its initial level. The value of
these eight bits is calculated using the following equation:

Y Scale Value = Scale factor * 128

Preliminary Technical Data

Example:
Scale factor = 1.18

Y Scale Value = 1.18 * 128 = 151.04

Y Scale Value= 151 (rounded to the nearest integer)
Y Scale Value = 10010111,

Y Scale Value = 97,

| _CC07 | CCO06 | CCO5 | CCo4 | CCO3

cco2 | ccot CCOO)

CQ07-CQ00

Y SCALE VALUE

Figure 76. Contrast Control Register

COLOUR CONTROL REGISTERS 1-2

(CC1-CC2)
(Address (SR4-SR0) = 1EH-1FH)
The colour control registers are 8-bit wide registers,used to
scale the U and V output levels. Figure 77 shows the
operations under control of these registers.

-CC1 BIT DESCRIPTION-

U Scale Value (CC10-CC17) :

These eight bits represent the value required tosscale the' U
level from 0.0 to 2.0 of its initial level. The value of these
eight bits is calculated using the following equation:

U Scalar Value = Scale factor * 128

Example:

Scale factor = 1.18

E
| CC17 | CC16 [ CC15 [ CC14 | CC13 | CC12 | CC1L CClO)

Cc17-CC10

USCALEVALUE

UtScale Value = 1.18 * 128 = 151.04

U\Seale Value= 151 (rounded to the nearest integer)
U"Scale Value = 10010111,

U Scale,Value = 97,

=CC2" BIT DESCRIPTION-

V Scale Value (CC20-CC27) :

These eight bits represent the value
required to scale the V pixel data from 0.0 to 2.0 of its initial
level. The value of these eight bits is calculated using the
following equation:

Example:

Scale factor = 1.18

V Scale Value = 1.18 * 128 = 151.04

V Scale Value= 151 (rounded to the nearest integer)
V Scale Value = 10010111,

V Scale Value = 97

(CCZ? CC26 | CC25 | CC24 [ CC23 | CC22 | CC21 CCZ(D

CC27-CC20

V SCALE VALUE

Figure 77. Color Control Registers
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HUE ADJUST CONTROL REGISTER

(HCR)

(Address (SR5-SR0) = 20H)

The hue control register is an 8-bit wide register used to
adjust the hue on the composite and chroma outputs. Figure
78 shows the operation under control of this register.

-HCR BIT DESCRIPTION-

Hue Adjust Value (HCR0-HCRY?7) :

These eight bits represent the value required to vary the hue
of the video data i.e. the variance in phase of the subcarrier
during active video with respect to the phase of the subcarrier
during the colorburst. The ADV7194 provides a range of +/-
22.5° increments of 0.17578125°. For normal operation (zero
adjustment) this register is set to 80Hex. FFHex and 00Hex
represent the upper and lower limit (respectively) of adjust-
ment attainable.

(Hue Adjust) [)] = 0.17578125° x( HCR, -128) , for
positive Hue Adjust Value.

EXAMPLE
To adjust the hue by +4° write 97, to the Hue Control
Register:

(4 /0.17578125) + 128 = 151, = 97,
* rounded to the nearest integer

To adjust the hue by -4° write 69, to the Hue Control
Register:

(-4/0.17578125) + 128 = 105, = 69,
* rounded to the nearest integer

|(HCR7 iHCRG i HCR5 i HCR4

HCR3 i HCR2 i HCR1 i HCRO)l

HCR7-HCRO

HUE ADJUST VALUE

Figure 78. Hue Adjust Control Register
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BRIGHTNESS CONTROL REGISTER

(BCR)

(Address (SR5-SR0) = 21H)

The brightness control register is an 8-bit wide register which
allows brightness control. Figure 79 shows the operation
under control of this register.

-BCR BIT DESCRIPTION-

Brightness Value (BCR0-BCR6) :

Seven bits of this 8-bit wide register are used to control the
brightness level. The brightness is controlled by adding a
programmable setup level onto the scaled Y data. This
brightness level can be a positive or negative value.

The programmable brightness levels

in NTSC without Pedestal and PAL are maximum +15IRE
and minimum -7.5IRE, in NTSC with Pedestal maximum
22.5 IRE and minimum OIRE.

SET-UP
LEVEL IN

SET-UP
LEVEL IN
NTSC NO
PEDESTAL

BRIGHTNESS
CONTROL
REGISTER
VALUE

SET-UP
LEVEL
NTSC WITH IN PAL

PEDESTAL

22.5 IRE 15 IRE 15 IRE 1E
15 IRE 7.5 IRE 7.5 IRE OF p
7.5 IRE 0 IRE 0 IRE 00
0 IRE - 7.5 IRE

-7.5 IRE 71 q

Figure 79. Possible output levels for given
Brightness Control register values

BCR2 chm iBCRo)I

|(BCR6 iBCRS | BCR4 iBCRS

BCR7 BCR6-BCRO

ZERO MUST BE BRIGHTNESS VALUE
WRITTEN TO

THIS BIT

Figure 80. Brightness Control Register

SHARPNESS CONTROL REGISTER

(PR)

(Address (SR5-SR0) = 22H)

The sharpness response register is an 8-bit wide register. The
four MSBs are set to "0". The four LSBs are written to in
order to select a desired filter response. Figure 82 shows the
operation under control of this register.

-PR BIT DESCRIPTION-

Sharpness Response Value (PR3-PRO) :

These four bits are used to select the desired luma filter re-
sponse. The option of twelve responses is given supporting a gain
boost/attenuation in the range -4dB to +4dB. The value 12
(1100) written to these four bits corresponds to a boost of +4dB

Preliminary Technical Data

EXAMPLE:

Standard: NTSC with Pedestal.

To add +20IRE brightness level write 28 into the
Brightness Control Register:

[Brightness Control Register Value]y =
[IRE Value *2.015631]y =
[20 *2.015631]; = [40.31262]4 = 28y

Standard: PAL.
To add -7 IRE brightness level write 72 into the
Brightness Control Register:

[|IRE Value| *2.015631] =
[7 *2.015631] = [14.109417] = 0001110,

[0001110] into 2's complement = [1110010]; = 724

NTSC without pedestal

100 IRE = - =

0 IRE

No setup value
added value added

Negative setup
value added

Positive setup

Figure 81> Adding a positve or negative Brightness Value to
an unscaled Y signal

while the value 0 (0000) corresponds to -4dB. For normal
operation these four bits are set to 6 (0110).Note: 'Luma
Filter Select' has to be set to 'Extended Mode' and

'Sharpness Filter Enable' Control has to be enabled for settings
in the Sharpness Control Register to take effect ( MR02-04 =
'100' ; MR74 = '1").

Refer to figures 12-15 for the filter responses.

Reserved (PR4-PR7) :
A logical "0" must be written to these bits.

|(pR7 | PR6

PR5 | PR4)|(PR3 | PR2

PR1 | pRo)l

PR7 PR6 PR5 PR4

PR3-PRO

ZERO MUST BE

SHARPNESS RESPONSE VALUE

WRITTEN TO
THESE BITS
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DNR _ REGISTERS 2 -0

(DNR 2 - DNR 0)

(Address (SR5-SR0) = 23H - 25H)

The Digital Noise Reduction Registers are three 8-bit
wide register. They are used to control the DNR
processing. See also page 27.

Coring Gain Border (DNR00-DNRO03) :

These four bits are assigned to the gain factor applied
to border areas .

In DNR Mode the range of gain values is 0 - 1, in
increments of 1/8. This factor is applied to the DNR
filter output which lies below the set threshold range.
The result is then subtracted from the original signal.
In DNR Sharpness Mode the range of gain values is 0 -
0.5, in increments of 1/16. This factor is applied to the
DNR filter output which lies above the threshold
range.

The result is added to the original signal.

Coring Gain Data (DNR04-DNRO07) :

These four bits are assigned to the gain factor applied
to the luma data inside the MPEG pixel block.

In DNR Mode the range of gain values is 0 - 1, in
increments of 1/8. This factor is applied to the DNR
filter output which lies below the set threshold range.
The result is then subtracted from the original signal.
In DNR Sharpness Mode the range of gain values is 0 -
0.5, in increments of 1/16. This factor is applied to the
DNR filter output which lies above the threshold
range.

The result is added to the original signal.

Figure 83, 84 show the various operations under the
control of DNR Register 0.

[ G| o) [ o) [ Eem) [ G | G | G|
I I | [ [ [ |

Coring Gain Border
DNR DNR DNR DNR|
01 00
0 0

Coring Gain Data
[DNR DNR DNR DNR|
07 06__ 05 04 03 02

o 0 0

+1/16
+2/16
+3/16
+4/16
+5/16
+6/16
+7/16
+8/16

+1/16
+2/16
+3/16
+4/16
+5/16
+6/16
+ 7116
+8/16

Focococococooo
orrrrooo
ocrroorro
ocrororor
roocoocoocoooo
ocrrrroooo
orroorro
ocrororor

Figure 83. DNR Register 0in DNR SharpnessMode

DNR1 BIT DESCRIPTION-

DNR Threshold (DNR10 - DNR 15):

These 6 bits are used to define the threshold value in the
range of 0 to 63. The range is an absolute value.

Border Area (DNRI16):

In setting DNRI16 to a logic 'l' the block transistion area can
be defined to consist of 4 pixels. If this bit is set to a logic '0'
the border transition area consists of 2 pixels, where 1 pixel
refers to 2 clock cycles at 27MHz.

Blocksize control (DNR17):

This bit is used to select the size of the data blocks to be
processed (see figure 82). Setting the block size control
function to a logic 'l' defines a 16x16 pixel data block, a
logic '0' defines an 8x8 pixel data block, where 1 pixel
refers to 2 clock cycles at 27 MHz.

(G| Grne)| Grres) | G| G D) |G | G | Gameo)|
[ [ [ | I [ [ J

Coring Gain Border

DNR DNR DNR DNR
03 02 01 00
0 0 0
-8
-218
-318
- 418
-5/8
-6/8
]

Coring Gain Data

DNR DNR DNR DNR
o7 06 05 04

o o0 o o 0
- 1/8
- 2/8
- 3/8
- 418
- 5/8
- 6/8
- 7/8

Fococococooo
ermrrrooo
ocrroorro
ocrororor
roocoooooo
orrrroooO
orroorroo
orororoR

Figure84. DNR Register 0in DNR Mode

2 PIXELBORDER  DATA
720X485 PIXELS (NTSC) + *
—
— |
— \~\‘
i o 8x8 PIXEL BLOCK  8x8 PIXEL BLOCK
-r - TrTr°Tr -

Figure 85. MPEG Block diagram

|(DNR1’7 )l( DNR16 )|(DNR15 )|(DNR14 )‘(DNRIS )|( DNR12 ) | (onr11 )l (onr1o )l
I I I I I I

BLOCK SIZE CONTROL BORDER AREA DNR THRESHOLD
DNRDNR DNR DNR DNR DNR
DNR17 DNR16 15 14 13 12 11 10
0 8 PIXELS 0 2 PIXELS o 0 0 0 0 o 0
1 16 PIXELS 1 4 PIXELS 0 0o 0 0o 0 1 1
11 1 1 1 o 62
101 01 1 1 1 63
Figure 86 DNR Register 1
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DNR2 BIT DESCRIPTION-

DNRInput Select Control (DNR20-DNR22):
Three bits are assigned to select the filter which is
applied to the incoming Y data.The signal which lies in

Preliminary Technical Data

In DNR mode, it is possible to subtract a fraction of the
signal which lies below the set threshold, assumed to be
noise, from the original signal. The threshold is set in
DNR Register 1.

the passband of the selected filter is the signal which
will be DNR processed. The figure below show the
filter responses selectable with this control.

DNR Mode Control (DNR23):

This bit controls the DNR mode selected. A logic '0'
selects DNR mode, a logic '1' selects DNR Sharpness
mode.

DNR works on the principle of defining low amplitude,
high frequency signals as probable noise and subtract-
ing this noise from the original signal.

When DNR Sharpness mode is enabled it is possible to
add a fraction of the signal which lies above the set
threshold to the original signal, since this data is as-
sumed to be valid data and not noise. The overall effect
being that the signal will be boosted (similar to using
Extended SSAF™ filter) .

Magnitude

Frequency (Hz) s

Figure 87. Filter Response offilters selectable

DNR Mode DNR CONTROL
Block size control
Border area
Block offset

GAIN

[Coring Gain Data
Coring Gain Border

NOISE SIGNAL PATH v
Subtract signal in
Threshold range from

original signal

Y Data
INPUT FILTER OUTPUT

< THRESHOLD ?
FILTER QUTPUT>
THRESHOLD

(®—> onrout

MAIN SIGNAL PATH

DNR Sharpness DNR CONTROL
Block size control
Mode Border area
Block offset
GAIN
[Coring Gain Data
ICoring Gain Border
NOISE SIGNAL PATH v

Add signal above
Threshold range to

original signal

Y Data
FILTER OUTPUT
INPUT > THRESHOLD ?
FILTER QUTPUT<
THRESAOLD

+
%@% DNR OUT

MAIN SIGNAL PATH

Figure 88 Block diagram for DNR Mode and DNR Sharpness Mode
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Block Offset Control (DNR24- DNR27):
Four bits are assigned to this control which allows a
shift of the data block of 15 pixels maximum. Consider
the coring gain positions fixed. The block offset 'shifts'
the data in steps of one pixel such that the border
coring gain factors can be applied at the same position
regardless of variations in input timing of the data.

o ) (onees ) | (o )| (o )|(onee2 ) | (o

)| (o)

BLOCK OFFSET CONTROL
DNR DNR DARDNR

22 26 25 24

0 0o o o |oPxE OFsET
0 0 0 1 |1PXELOFFSET
0 0 1 o |[2P@E OFSET
1 1 o 1 |13PEOFFSET
1 1 1 o |4PEOFSET
1 1 1 1 |15P0EOFFSET

DNR27-DNR24 = 01HEX

DNR MODE CONTROL DR INPUT SEHLECT CONTROL
D\R23 DNR DNR D\R]
2 21 20
0 DNRMCDE 0 o0 1 |ATERA
1 DNR SHARPNESS MCDE 0 1 o |ATERB
0 1 1 |ALTERC
1 0o o0 [|ALTERD

Figure 89. DNR Register 2

APPLY DATA APPLY BORDER
CORING GAIN CORING GAIN

vy

XXX XXXO0JoXXXXXXO0]

o X X X XX X 0Jo X XX XX Xx0]

0 X X X X X X 0Jo X X X X X X O

OFFSET CAUSED BY
VARIATIONS IN INPUT
TIMING

FIGURE 90 DNR 27-24, BLOCK OFFSET CONTROL
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GAMMA CORRECTION REGISTERS 0- 13
(GAMMA 0-13)
(Address (SR5-SR0) = 26H -33H)

EXAMPLE:

The Gamma Correction Registers are fourteen 8-bit Vo = [(16/ 224)22 X 224] + 16 = 76*
wide register. They are used to program the gamma Ve = [(48 /224)" x 224] + 16 =120*
correction curves A and B. Vos = [(80/224)*°x 224] + 16 = 150*
Generally gamma correction is applied to compensate Vs = [ (1127 224)°° x 224] + 16 = 174*
for the non linear relationship between signal input and * rounded to the nearest integer

brightness level output (as perceived on the CRT). It
can also be applied wherever non-linear processing is

d The above will result in a gamma curve shown below,
used.

assuming a ramp signal as an input.

Gamma correction uses the function :
Signaly,r = (Signal )"

where O = gamma power factor .

amma Correction Block Output to a Ramp Input

Gamma correction is performed on the luma data only. ,
The user has the choice to use two different curves, _
curve A or curve B. At any one time only one of these
curves can be used. A

The response of the curve is programmed at 7 pre-
defined locations. In changing the values at these
locations the gamma curve can be modified. Between e
these points linear interpolation is used to generate -
intermediate values. Considering the curve to have @
total length of 256 points, the seven locations are.at:\32, o
64, 96, 128, 160, 192, 224.

Location 0, 16, 240 and 255 are fixed afid ‘can not be B R e
changed.

For the length of 16 to 240 the gamma correction”curve Figure’9l Signal Input (Ramp) and Signal Outpur for Gamma 0.5
has to be calculated as below:

y=x"

Gamma Correction Block Output to a Ramp Input for various Gamma Values

where y = gamma corrected output

x = linear input signal 250

Yy = gamma power factor

200

To program the gamma correction registers, the 7
values for y have to be calculated using the following
formulare:

orrected Amplitude

Gamma C
5

Vo= [ Xoue/ (240 - 16) 1Y x (240-16) + 16

where 50
Xmie = Value for x along x-axis at points
n = 32, 64, 96, 128, 160, 192 or 224
Va = Value for y along the y-axis, which has ° w0 e 200 =
to be written into the gamma
correction register .
Figure 92 Signal Input (Ramp) and selectable Gamma Output
curves
The gamma curves shown above are examples only,
any user defined curve is acceptable in the range of 16
- 240.
REV. Pr F
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BRIGHTNESS DETECT REGISTER

(Address (SR5-SR0) = 34H)

The Brightness Detect Register is a 8-bit wide register
used only to read back data in order to monitor the
brightness/darkness of the incoming video data on a
field-by-field basis. The brightness information is read
from the I2C and based on this information, the color
controls or the gamma correction controls may be
adjusted.

The luma data is monitored in the active video area
only. The average brightness I2C register is updated on
the fallling edge of every VSYNC signal.

OUTPUT CLOCK REGISTER (OCR 9-0)
(Address (SR4-SR0) = 35H)

The Output Clock Register is a 8-Bit wide register.
Figure 93 shows the various operations under the
control of this register.

Reserved (OCR03-06):
OCR BIT DESCRIPTION - " . .
Reserved (OCR00): A logie='1' must be written to these bits.

Reserved (OCRO02):
A logic '0' must be written to this bit.

A logic '0' must be written to this bit. Reserved (OCRO07):
) Anlogic '0' must be written to this bit.
CLKOUT pin Control (OCRO01):
This bit enables the CLKOUT pin when set to 'l}, and
therefore outputs a 54MHz clock generated by ‘the
internal PLL. The PLL and 4xOversamplingshave to
be enabled for this control to take effect, (MR61 ="' 0'
; MR16 ='1").

|(OCR07 )‘ (ocros )‘( OCRO5 )‘( OCRO04 )‘(OCRO3 )‘(OCROZ ) ‘ (ocro1 )H (ocroo )l
| L | ] | ! I | |

OCRO7 OCR06-0CR4 OCRO3 -OCR02 CLKOUT PIN CONTROL | | ocroo

OCRO1
ZERO MUST BE ONE MUST BE ZERO MUST BE ZERO MUST BE
WRITTEN TO WRITTEN TO WRITTEN TO o ENABLED WRITTEN TO
THIS BIT THESE BITS THESES BITS 1 DISABLED THIS BIT

Figure 93. Output Clock Register
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APPENDIX 1

BOARD DESIGN AND LAYOUT CONSIDERATIONS

The ADV7194 is a highly integrated circuit containing both
precision analog and high speed digital circuitry. It has been
designed to minimize interference effects on the integrity of
the analog circuitry by the high speed digital circuitry. It is
imperative that these same design and layout techniques be
applied to the system level design such that high speed,
accurate performance is achieved. The “Recommended
Analog Circuit Layout” shows the analog interface between
the device and monitor.

The layout should be optimized for lowest noise on the
ADV7194 power and ground lines by shielding the digital
inputs and providing good decoupling. The lead length
between groups of V,, and GND pins should by minimized
so as to minimize inductive ringing.

Ground Planes

The ground plane should encompass all ADV7194 ground
pins, voltage reference circuitry, power supply bypass circuitry
for the ADV7194, the analog output traces, and all the digital
signal traces leading up to the ADV7194.

This should be as substantial as possible to maximize heat
spreading and power dissipation on the board.

Power Planes

The ADV7194 and any associated analog circuitry should
have its own power plane, referred to as the analog,power
plane (V,,). This power plane should be_conneécted to the
regular PCB power plane (Vc) at a single point’through™a
ferrite bead. This bead should be located\within three inchés
of the ADV7194.

The metallization gap separating device power plane and
board power plane should be as narrow as possible to
minimise the obstruction to the flow of heat from the device
into the general board.

The PCB power plane should provide power to all digital
logic on the PC board, and the analog power plane should
provide power to all ADV7194 power pins and voltage
reference circuitry.

Plane-to-plane noise coupling can be reduced by ensuring
that portions of the regular PCB power and ground planes do
not overlay portions of the analog power plane, unless they
can be arranged such that the plane-to-plane noise is com-
mon-mode.

REV. Pr F
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Supply Decoupling

For optimum performance, bypass capacitors should be
installed using the shortest leads possible, consistent with
reliable operation, to reduce the lead inductance. Best
performance is obtained with 0.1 uF ceramic capacitor
decoupling. Each group of V,, pins on the ADV7194 must
have at least one 0.1 puF decoupling capacitor to GND.
These capacitors should be placed as close as possible to the
device.

It is important to note that while the ADV7194 contains
circuitry to reject power supply noise, this rejection decreases
with frequency. If a high frequency switching power supply is
used, the designer should pay close attention to reducing
powersupply noise and consider using a three- terminal
voltage regulator for supplying power to the analog power
plane.

Digital Signal Interconnect

The digitalinputs’to the ADV7194 should be isolated as
muche-as possible from the analog outputs and other analog
circuitry. pAlso, these input signals should not overlay the
analog=pOwer plane.

Due to the high clock rates involved, long clock lines to the
ADV7194should be avoided to reduce noise pickup.

Any _active fermination resistors for the digital inputs should
beteonnected to the regular PCB power plane (V.), and not
the\analog power plane.

Analog Signal Interconnect
The ADV7194 should be located as close as possible to the
output connectors to minimize noise pickup and reflections
due to impedance mismatch.

The video output signals should overlay the ground plane,
and not the analog power plane, to maximize the high
frequency power supply rejection.

Digital inputs, especially pixel data inputs and clocking signals
should never overlay any of the analog signal circuitry and
should be kept as far away as possible.

For best performance, the outputs should each have a
3000hm load resistor connected to GND. These resistors
should be placed as close as possible to the ADV7194 so as to
minimize reflections.

The ADV7194 should have no inputs left floating. Any
inputs that are not required should be tied to ground.
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"UNUSED
INPUTS
SHOULD BE
GROUNDED"

+5V (V)

% 4k7

POWER SUPPLY DECOUPLING
FOR EACH POWER SUPPLY GROUP

+5V (Vaa) *+5V (Van)
- . +5V (Van)
J_ T + L L 0.1uF AA
ey 10uF il
0.1uF 0.1uF
* — +5V (Vpp)
v L L
610;”: 60.1;“:
53, 48,38
79,68,34,21
A A . 68,34,
) \ 3 O
COMP2 COMP1 Vaa Vobp
VREF
Q
) Cb0-Cb9 ADV7194
H cro-cre
ro-cr
: oac & €9 @
Q
g vorio-vespig 300R
\/
DAC B @ o
Q 300R
H po-po =8
DAC C @ O,
- 7cso,Hso 300R
VSO/TTX/CLAMP \/

59 PAL_NTSC

SCRESET/RTCITR

G3)hsvnc

@ VSYNC
BLANK

!
* = 4.7uF
%6.3V

27MHz CLOCK
(SAME CLOCK AS USED BY @ O
MPEG2 DECODER) \

60) RESET

@ TTXREQ
Go)cLkin

ALSB

+5V (Van)

<0 ¢ 0—W

Figure 94. Recommended Analog Circuit Layout
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300R

\/
pac £ (46) o +5V (Vaa) +5V (Vaa)
300R o 1:5k
100R T
scL (g9 M >
100R MPU BUS
spATA (20 A
RseT2 @
1K2
Rser1 @
1K2
DGND "/
80,69, 43
33, 22,
35
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APPENDIX 2

CLOSED CAPTIONING

The ADV7194 supports closed captioning conforming to the standard television synchronizing waveform for color
transmission. Closed captioning is transmitted during the blanked active line time of Line 21 of the odd fields and Line
284 of even fields.

Closed captioning consists of a 7-cycle sinusoidal burst that is frequency and phase locked to the caption data. After the
clock run-in signal, the blanking level is held for two data bits and is followed by a logic level "1" start bit. 16 bits of data
follow the start bit. These consist of two 8-bit bytes, seven data bits and one odd parity bit. The data for these bytes is
stored in Closed Captioning Data Registers 0 and 1.

The ADV7194 also supports the extended closed captioning operation which is active during even fields and is encoded
on Scan Line 284. The data for this operation is stored in Closed Captioning Extended Data Registers 0 and 1.

All clock run-in signals and timing to support Closed Captioning on Lines 21 and 284 are generated automatically by the
ADV7194. All pixels inputs are ignored during Lines 21 and 284 if closed captioning is enabled.

FCC Code of Federal Regulations (CFR) 47 section 15.119 and EIA608 describe the closed captioning information for
Lines 21 and 284.

The ADV7194 uses a single buffering method. This means that the.closed captioning buffer is only one byte deep,
therefore there will be no frame delay in outputting the closed cdptioning data unlike other two byte deep buffering
systems. The data must be loaded one line before (Line 20 of*Line,283) it is outputted on Line 21 and Line 284. A
typical implementation of this method is to use VSYNC toyintefrupt a microprocessor, which in turn will load the new
data (two bytes) every field. If no new data is required for.transmission, "0"es,must be inserted in both data registers, this
is called NULLING. It is also important to load 'control cedes' all of which are double bytes on Line 21 or a TV will not
recognize them. If there is a message like "Hello¢Wotld! which hds an odd number of characters, it is important to pad it
out to even in order to get "end of caption" 2-byte control code'to land in the same field.

~-4——————— 10.5 +/-0.25ps *—— 12.91ps —»
7 CYCLES
OF 0.5035 MHz
(CLOCKRUN-IN) TWO 7-BIT + PARITY
ASCIl CHARACTERS
(DATA)
P P
D0-D6 A A
- D0-D6
50 IRE F: F:
T T
Y Y
| | -
I Byte 0 ! Byte 1
40 IRE
REFERENCE COLOR BURST
(9 CYCLES)
FREQUENCY = Fg¢ = 3.579545MHz
AMPLITUDE = 40 IRE
- 10.003ps >
- 27.382us >l 33.764us -
Figure 95. Closed Captioning Waveform (NTSC)
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APPENDIX 3

COPY GENERATION MANAGEMENT SYSTEM (CGMS)

The ADV7194 supports Copy Generation Management System (CGMS) conforming to the standard. CGMS data is
transmitted on Line 20 of the odd fields and Line 283 of even fields. Bits C/W05 and C/W06 control whether or not
CGMS data is outputed on ODD and EVEN fields. CGMS data can only be transmitted when the ADV7194 is
configured in NTSC mode. The CGMS data is 20 bits long, the function of each of these bits is as shown below. The
CGMS data is preceeded by a reference pulse of the same amplitude and duration as a CGMS bit, see figure below.
These bits are outputed from the configuration registers in the following order: C/W00 = C16, C/W01= C17, C/W02
= C18, C/W03 = C19, C/W10 = C8 , C/W11 = C9, C/W12 = C10, C/W13 = C11, C/W14 = C12, C/W15 = C13, C/
W16 = C14, C/W17 = C15, C/W20 = C0 , C/W21 = C1, C/W22 = C2, C/W23 = C3, C/W24 = C4, C/W25 = C5,
C/W26 = C6, C/W27= CT7. If the bit C/W04 is set to a logic "1", the last six bits C19-C14 which comprise the 6-bit
CRC check sequence are calculated automatically on the ADV7194 based on the lower 14 bits (C0-C13) of the data in
the data registers and output with the remaining 14-bits to form the complete 20-bits of the CGMS data. The calcula-
tion of the CRC sequence is based on the polynomial X°® + X + 1 with a preset value of 111111. If C/WO04 is set to a
logic "0" then all 20-bits (C0-C19) are output directly from the CGMS registers (no CRC calculated, must be calcu-
lated by the user).

Function of CGMS bits:

WORD 0 - 6 BITS
WORD 1 - 4 BITS
WORD 2 - 6 BITS

CRC - 6 BITS CRC polynomial 3 X4+X + 1 (presestod11111)
WORD 0 1 0

B1 Aspect ratio 16:94:3

B2 Display format Lettetbox NOrmal

B3 Undefined

WORD 0
B4,B5,B6 Identification information about videoand other signals (e.g. audio)

WORD 1
B7,B8,B9,B10 Identification signal incidental to Word 0

WORD 2
B11,B12,B13,B14 Identification signal and information incidental to Word 0

100 IRE
| CRC Sequence |
REF I: ;I

TOIRE — = — — — — — — — — —

cojcijc2]c3|ca]cs|ce]| c7|c8 |co |ciojcrijci2z|cL3fcL4c15|CLl6|CL7|C18|C19

0 IRE
A0IRE == = D 49.11s+0.51S "

| —p
11.2ps

2.235ps*20nS

Figure 96. CGMS Waveform diagram
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APPENDIX 4

WIDE SCREEN SIGNALLING

The ADV7194 supports Wide Screen Signalling (WSS) conforming to the standard. WSS data is transmitted on line
23. WSS data can only be transmitted when the ADV7194 is configured in PAL mode. The WSS data is 14-bits long,
the function of each of these bits is as shown below. The WSS data is preceeded by a run-in sequence and a Start
Code, see figure below. The bits are output from the configuration registers in the following order: C/W20 = W0, C/
W21= W1, C/W22 = W2, C/W23 = W3, C/W24 = W4 , C/W25 = W5, C/W26 = W6, C/W27 = W7, C/W10 = W8, C/
W11l = W9, C/W12 = W10, C/W13 = W11, C/W14 = W12, C/W15 = W13 . If the bit C/W07 is set to a logic "1" it
enables the WSS data to be transmitted on Line 23. The latter portion of Line 23 (42.5us from the falling edge of
HSYNC) is available for the insertion of video.

Function of CGMS bits:

Bit 0 - Bit 2 Aspect Ratio / Format / Position
Bit 3 is odd parity check of Bit 0 -Bit 2
B0, B1, B2,B3  Aspect Ratio Format Position
000 1 4:3 Full Format non-applicable
1 00 O 14:9 Letterbox centre
010 O 14:9 Letterbox top
110 1 16:9 Letterbox centre
001 O 16:9 Letterbox top
1 01 1 >16:9 Letterbox centre
011 1 14:9 Full Format centre
111 0 16:9 non-applicable, “non-applicable
B4
Camera Mode B9 B1Q
1 Film Mode 0 10 No open subtitles
N0 Subtitles in active image area
B5 0,1 Subtitles out of active image area
Standard coding r 1 Reserved
1 Motion Adaptive Colour Plus BI1
B6 0 No surround sound information
No Helper 1 Surround sound mode
1 Modulated Helper
B12 RESERVED
B7  RESERVED BI13 RESERVED
500mV
wolwi w2 |wa|wafws|we|w7|ws|woWwiojwiiwizjwais P ——
Run-in Start VIDEO
Sequence Code
. 11.0us 1
» 38.4us =I
42.5us |
1

Figure 97. WSS Waveform diagram
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APPENDIX 5

Teletext Insertion

Time Tpp is the time needed by the ADV7194 to interpolate input data on TTX and insert it onto the CVBS or Y
outputs, such that it appears T, .0 = 10.2is after the leading edge of the horizontal signal. Time Txty,, is the pipeline
delay time by the source that is gated by the TTREQ signal in order to deliver TTX data.

With the programability that is offered with TTXREQ signal on the Rising/Falling edges, the TTX data is always inserted
at the correct position of 10.2s after the leading edge of Horizontal Sync pulse, thus this enables a source interface with
variable pipeline delays.

The width of the TTXREQ signal must always be maintained such that it allows the insertion of 360 (in order to comply
with the Teletext Standard "PAL-WST") teletext bits at a text data rate of 6.9375Mbits/s, this is achieved by setting TCO03-
TCO00 to "0". The insertion window is not open if the Teletext Enable bit (MR34) is set to "0".

Teletext Protocol
The relationship between the TTX bit clock (6.9375MHz) and the system CLOCK (27MHz) for 50Hz is given as
follows:

(27TMHz / 4 ) = 6.75MHz

(6.9375 X 10°/ 6.75 X 10° = 1.027777

Thus 37 TTX bits correspond to 144 clocks (27MHz), each bit has a width of almost 4 clock cycles. The ADV7192/93
uses an internal sequencer and variable phase interpolation filter to minimize the phase jitter and thus generate a
bandlimited signal which can be output on the CVBS and Y outputs.

At the TTX input the bit duration scheme repeats after every 37 “TIX bits or 144 clock cycles. The protocol requires that
TTX Bits 10, 19, 28, 37 are carried by three clock cycles, all ‘othér bits by four clock cycles. After 37 TTX bits, the next
bits with three clock cycles are Bits 47, 56, 65 and 74. This scheme holds for, all*following cycles of 37 TTX bits, until all
360 TTX bits are completed. All teletext lines are implemented in the same ‘way. Individual control of teletext lines are
controlled by Teletext Setup Registers.

45 bytes (360 bits ) -PAL

TELETEXT VBI LINE
ADDRESS & DATA

L— RUN-IN GLOCK

Figure 98. Teletext VBI Line

tsyntxTOUT

—ﬁ

HSYNC / — et

CVBS/Y

top —m

10.2ps

COOOOO0E00O—

o« XToe

- 1 \

TXTREQ l“\\ |
L

TXTgr /

PROGRAMMABLE PULSE EDGES

tsynTxTOUT = 10-2H8
tpp = PIPELINE DELAY THROUGH ADV7194
TXTpgL = TTXREQ TO TTX (PROGRAMMABLE RANGE = 4 BITS [0-15 CLOCK CYCLES])

Figure 99. Teletext Functionality Diagram
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APPENDIX 6

OPTIONAL OUTPUT FILTER

If an output filter is required for the CVBS, Y, UV, Chroma and RGB outputs of the ADV7194, the filter in Figure 100
can be used in 2xOversampling Mode. In4xOversampling Mode the filter in Figure 101 is recommended. The plot of
the filter characteristics are shown in Figure 102 and 103. An output filter is not required if the outputs of the ADV7194
are connected to most analog monitors or TVs, however if the output signals are applied to a system where sampling is
used (eg. Digital TVs) then a filter is required to prevent aliasing.

YYo= Filter o/p

Figure 100. Output Filter for 2xOversampling Mode

Amplitude [dB]

uuuuuu

Frequency [MHz]

Figure 102. Output Filter Plot for 2xOversampling
filter

2X Filter Requirements

-304dB,

Amplitude [dB]

Filter I/P

Filter O/P

Figure 101. Output Filter for 4xOversampling

Mode

Frequency [MHz]

Figure 103 Output Filter Plot for 4xOversampling

filter

4X Filter Requirements

| ~ |

27.0MHz

40.5MHz 54.0MHz

Figure 104. Output Filter Requirements in 4xOversampling Mode
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APPENDIX 7

DAC BUFFERING
External buffering is needed on the ADV7194 DAC outputs. The configuration in Figure 105/106 is recommended. .

When calculating absolute output full scale current and voltage use the following equations:
Vour = Iour * Reoap
Lour = (Vrer * K)/ Rger

K= 4.2146 constant, Vpgz = * °77°7

Vaa

i

ADV7194

VREF

RSETI
1K2 DAC B

PIXEL | [ | DIGITAL
PORT | | core

RseT2
1K2

OUTPUT
BUFFER

O LUMA

OUTPUT O CVBS
BUFFER

'i

OuTPUT OCHROMA
BUFFER

OQUTPUT
BUFFER

OQUTPUT OB
BUFFER

OG

OQUTPUT
BUFFER

i

O
Pyl

Figure 105. Output DAC Buffering Configuration

Vees

IS

v /|
INPUT/ I
OPTIONAL

FILTER O/P

———O ouTPUT TO
TV MONITOF

Figure 106. Recommended DAC Output Buffer
using an OP-amp
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APPENDIX 8

RECOMMENDED REGISTER VALUES

The ADV7194 registers can be set depending on the user standard required.
The following examples give the various register formats for several video standards.
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NTSC
Address
00Hex
01Hex
02Hex
03Hex
04Hex
05Hex
06Hex
07Hex
08Hex
09Hex
0AHex
0BHex
0CHex

0DHex
0EHex
OFHex
10Hex
11Hex
12Hex
13Hex
14Hex
15Hex
16Hex
17Hex
18Hex
19Hex
1AHex
1BHex
1CHex
1DHex
1EHex
1FHex
20Hex
21Hex
22Hex
23Hex
24Hex
25Hex
35Hex

(Fsc = 3.5795454MHz)

Mode Register 0

Mode Register 1

Mode Register 2

Mode Register 3

Mode Register 4

Mode Register 5

Mode Register 6

Mode Register 7

Mode Register 8

Mode Register 9

Timing Register 0

Timing Register 1

Subcarrier Frequency Register 0
Subcarrier Frequency Register 1
Subcarrier Frequency Register 2
Subcarrier Frequency Register 3
Subcarrier Phase Register
Closed Captioning Ext Register 0
Closed Captioning Ext Register 1
Closed Captioning Register 0
Closed Captioning Register 1
Pedestal Control Register 0
Pedestal Control Register 1
Pedestal Control Register 2
Pedestal Control Register 3
CGMS_WSS Reg 0
CGMS_WSS Reg 1
CGMS_WSS Reg 2

Teletext Control Register
Contrast Control Registér
Color Control Register 1

Color Control Register 2

Hue Control Register
Brightness Control Register
Sharpness Response Register
DNR 0

DNR 1

DNR 2

Output Clock Register

Data

10Hex
3FHex
62Hex
00Hex
00Hex
00Hex
00Hex
00Hex
04Hex
00Hex
08Hex
00Hex
16Hex
7CHex
FOHex
21Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
44Hex
20Hex
00Hex
70Hex

—69-

PALB, D, G,H,I (Fsc=4.43361875MHz)

Address
00Hex
01Hex
02Hex
03Hex
04Hex
05Hex
06Hex
07Hex
08Hex
09Hex
0AHex
0BHex
0CHex
0DHex

0EHex
O0FHex
10Hex
11Hex
12Hex
13Hex
14Hex
15Hex
J6Hex
17Hex
18Hex
19Hex
1AHex
1BHex
1CHex
YDHex
1EHex
1FHex
20Hex
21Hex
22Hex
23Hex
24Hex
25Hex
35Hex

Mode Register 0

Mode Register 1

Mode Register 2

Mode Register 3

Mode Register 4

Mode Register 5

Mode Register 6

Mode Register 7

Mode Register 8

Mode Register 9

Timing Register 0

Timing Register 1

Subcarrier Frequency Register 0
Subcarrier Frequency Register 1
Subcarrier Frequency Register 2
Subcarrier Frequency Register 3
Subcarrier Phase Register

Data
11Hex
3FHex
62Hex
00Hex
00Hex
00Hex
00Hex
00Hex
04Hex
00Hex
08Hex
00Hex
CBHex
8AHex
09Hex
2AHex
00Hex

Closed Captioning Ext Register 0 00Hex

Closed Captioning Ext Register 1
Closed Captioning Register 0
Closed Captioning Register 1
Pedestal Control Register 0
Pedestal Control Register 1
Pedestal Control Register 2
Pedestal Control Register 3
CGMS_WSS Reg 0
CGMS_WSS Reg 1
CGMS_WSS Reg 2

Teletext Control Register
Contrast Control Register
Color Control Register 1
Color Control Register 2
Hue Control Register
Brightness Control Register
Sharpness Response Register
DNRO

DNRI1

DNR2

Output Clock Register

00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
44Hex
20Hex
00Hex
70Hex
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PALN (Fsc=4.43361875MHz)

Address
00Hex
01Hex
02Hex
03Hex
04Hex
05Hex
06Hex
07Hex
08Hex
09Hex
0AHex
0BHex
0CHex
ODHex

O0EHex
0FHex
10Hex
11Hex
12Hex
13Hex
14Hex
15Hex
16Hex
17Hex
18Hex
19Hex
1AHex
1BHex
1CHex
1DHex
1EHex
1FHex
20Hex
21Hex
22Hex
23Hex
24Hex
25Hex
35Hex

REV. Pr F

Mode Register 0

Mode Register 1

Mode Register 2

Mode Register 3

Mode Register 4

Mode Register 5

Mode Register 6

Mode Register 7

Mode Register 8

Mode Register 9

Timing Register 0

Timing Register 1

Subcarrier Frequency Register 0
Subcarrier Frequency Register 1
Subcarrier Frequency Register 2
Subcarrier Frequency Register 3
Subcarrier Phase Register
Closed Captioning Ext Register 0
Closed Captioning Ext Register 1
Closed Captioning Register 0
Closed Captioning Register 1
Pedestal Control Register 0
Pedestal Control Register 1
Pedestal Control Register 2
Pedestal Control Register 3
CGMS_WSS Reg 0
CGMS_WSS Reg 1
CGMS_WSS Reg 2

Teletext Control Register
Contrast Control Register
Color Control Register 1

Color Control Register 2

Hue Control Register
Brightness Control Register
Sharpness Response Register
DNRO

DNRI1

DNR2

Output Clock Register

Data
13Hex
3FHex
62Hex
00Hex
00Hex
00Hex
00Hex
00Hex
04Hex
00Hex
08Hex
00Hex
CBHex
8AHex
09Hex
2AHex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
44Hex
20Hex
00Hex
70Hex

Preliminary Technical Data

PAL 60 (Fsc=4.43361875MHz)

Address

00Hex
01Hex
02Hex
03Hex
04Hex
05Hex
06Hex
07Hex
08Hex
09Hex
0AHex
0BHex
0CHex
0DHex
O0EHex
O0FHex
10Hex
1THex
12Hex
13Hex
14Hex
15Hegx
16Hex
17Hex
18Hex
19Hex
1AHeéx
1BHex
T€Hex
1DHex
TEHex
1FHex
20Hex
21Hex
22Hex
23Hex
24Hex
25Hex
35Hex

-70-

Mode Register 0

Mode Register 1

Mode Register 2

Mode Register 3

Mode Register 4

Mode Register 5

Mode Register 6

Mode Register 7

Mode Register 8

Mode Register 9

Timing Register 0

Timing Register 1

Subcarrier Frequency Register 0
Subcarrier Frequency Register 1
Subcarrier Frequency Register 2
Subcarrier Frequency Register 3
Subcarrier Phase Register
Closed Captioning Ext Register 0
Closed Captioning Ext Register 1
Closed Captioning Register 0
Closed Captioning Register 1
Pedestal Control Register 0
Pedestal Control Register 1
Pedestal Control Register 2
Pedestal Control Register 3
CGMS_WSS Reg 0
CGMS_WSS Reg 1
CGMS_WSS Reg 2

Teletext Control Register
Contrast Control Register
Color Control Register 1

Color Control Register 2

Hue Control Register
Brightness Control Register
Sharpness Response Register
DNRO

DNRI1

DNR2

Output Clock Register

Data
12Hex
3FHex
62Hex
00Hex
00Hex
00Hex
00Hex
00Hex
04Hex
00Hex
08Hex
00Hex
CBHex
8AHex
09Hex
2AHex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
44Hex
20Hex
00Hex
70Hex



Preliminary Technical Data

ADV7194

POWER ON RESET REG VALUES
(PAL_NTSC=0,NTSCselected

Address
00Hex
01Hex
02Hex
03Hex
04Hex
05Hex
06Hex
07Hex
08Hex
09Hex
0AHex
0BHex
0CHex
0DHex

0EHex
0FHex
10Hex
11Hex
12Hex
13Hex
14Hex
15Hex
16Hex
17Hex
18Hex
19Hex
1AHex
1BHex
1CHex
1DHex
1EHex
1FHex
20Hex
21Hex
22Hex
23Hex
24Hex
25Hex
26Hex
27Hex
28Hex
29Hex
2AHex
2BHex
2CHex
2DHex
2EHex
2FHex
30Hex
31Hex
32Hex
33Hex
34Hex
35Hex

Mode Register 0

Mode Register 1

Mode Register 2

Mode Register 3

Mode Register 4

Mode Register 5

Mode Register 6

Mode Register 7

Mode Register 8

Mode Register 9

Timing Register 0

Timing Register 1

Subcarrier Frequency Register 0
Subcarrier Frequency Register 1
Subcarrier Frequency Register 2
Subcarrier Frequency Register 3
Subcarrier Phase Register
Closed Captioning Ext Register 0
Closed Captioning Ext Register 1
Closed Captioning Register 0
Closed Captioning Register 1
Pedestal Control Register 0
Pedestal Control Register 1
Pedestal Control Register” 2
Pedestal Control Register 3
CGMS_WSS Reg) 0
CGMS_WSS Reg 1
CGMS_WSS Reg 2

Teletext Control Register
Contrast Control Register
Color Control Register 1

Color Control Register 2

Hue Control Register
Brightness Control Register
Sharpness Response Register
DNRO

DNRI1

DNR2

Gamma 0

Gamma 1

Gamma 2

Gamma 3

Gamma 4

Gamma 5

Gamma 6

Gamma 7

Gamma 8

Gamma 9

Gamma 10

Gamma 11

Gamma 12

Gamma 13

Brightness Detect Register
Output Clock Register

Data
00Hex
07Hex
08Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
08Hex
00Hex
16Hex
7CHex
FOHex
21Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
72Hex

POWER ON RESET REG VALUES
(PAL_NTSC=1,PALselected

Address
00Hex
01Hex
02Hex
03Hex
04Hex
05Hex
06Hex
07Hex
08Hex
09Hex
0AHex
0BHex
0CHex
0DHex

OEHex
OFHex
10Hex
11Hex
12Hex:
13Hex
14Hex
15Hex
16Hex
17Hex
18Hex
19Hex
1AHex
1BHex
1CHex
1DHex
1EHex
1FHex
20Hex
21Hex
22Hex
23Hex
24Hex
25Hex
26Hex
27Hex
28Hex
29Hex
2AHex
2BHex
2CHex
2DHex
2EHex
2FHex
30Hex
31Hex
32Hex
33Hex
34Hex
35Hex

-71-

Mode Register 0

Mode Register 1

Mode Register 2

Mode Register 3

Mode Register 4

Mode Register 5

Mode Register 6

Mode Register 7

Mode Register 8

Mode Register 9

Timing Register 0

Timing Register 1

Subcarrier Frequency Register 0
Subcarrier Frequency Register 1
Subcarrier Frequency Register 2
Subcarrier Frequency Register 3
Subcarrier Phase Register
Closed Captioning Ext Register 0
Closed Captioning Ext Register 1
Closed Captioning Register 0
Closed Captioning Register 1
Pedestal Control Register 0
Pedestal Control Register 1
Pedestal Control Register 2
Pedestal Control Register 3
CGMS_WSS Reg 0
CGMS_WSS Reg 1
CGMS_WSS Reg 2

Teletext Control Register
Contrast Control Register
Color Control Register 1

Color Control Register 2

Hue Control Register
Brightness Control Register
Sharpness Response Register
DNRO

DNRI1

DNR2

Gamma 0

Gamma 1

Gamma 2

Gamma 3

Gamma 4

Gamma 5

Gamma 6

Gamma 7

Gamma 8

Gamma 9

Gamma 10

Gamma 11

Gamma 12

Gamma 13

Brightness Detect Register
Output Clock Register

Data
01Hex
07Hex
08Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
08Hex
00Hex
CBHex
8AHex
09Hex
2AHex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
72Hex
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ADV7194

POWER ON RESET REG VALUES
( PAL_NTSC = 0, NTSC selected)

Address
00Hex
01Hex
02Hex
03Hex
04Hex
05Hex
06Hex
07Hex
08Hex
09Hex
0AHex
0BHex
0CHex
0DHex
0EHex
OFHex
10Hex
11Hex
12Hex
13Hex
14Hex
15Hex
16Hex
17Hex
18Hex
19Hex
1AHex
1BHex
1CHex
1DHex
1EHex
1FHex
20Hex
21Hex
22Hex
23Hex
24Hex
25Hex
26Hex
27Hex
28Hex
29Hex
2AHex
2BHex
2CHex
2DHex
2EHex
2FHex
30Hex
31Hex
32Hex
33Hex
34Hex
35Hex

REV. Pr F

Mode Register 0

Mode Register 1

Mode Register 2

Mode Register 3

Mode Register 4

Mode Register 5

Mode Register 6

Mode Register 7

Mode Register 8

Mode Register 9

Timing Register 0

Timing Register 1

Subcarrier Frequency Register 0
Subcarrier Frequency Register 1
Subcarrier Frequency Register 2
Subcarrier Frequency Register 3
Subcarrier Phase Register
Closed Captioning Ext Register 0
Closed Captioning Ext Register 1
Closed Captioning Register 0
Closed Captioning Register 1
Pedestal Control Register 0
Pedestal Control Register 1
Pedestal Control Register 2
Pedestal Control Register 3
CGMS_WSS Reg 0
CGMS_WSS Reg 1
CGMS_WSS Reg 2

Teletext Control Register
Contrast Control Register
Color Control Register 1

Color Control Register 2

Hue Control Register
Brightness Control Register
Sharpness Response Register
DNR 0

DNR 1

DNR 2

Gamma 0

Gamma 1

Gamma 2

Gamma 3

Gamma 4

Gamma 5

Gamma 6

Gamma 7

Gamma 8

Gamma 9

Gamma 10

Gamma 11

Gamma 12

Gamma 13

Brightness Detect Register
Output Clock Register

Data
00Hex
07Hex
08Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
08Hex
00Hex
16Hex
7CHex
FOHex
21Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
72Hex
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Preliminary Technical Data

POWER ON RESET REG VALUES
( PAL_NTSC =1, PAL selected)

Address
00Hex
01Hex
02Hex
03Hex
04Hex
05Hex
06Hex
07Hex
08Hex
09Hex
0AHex
0BHex
0CHex
0DHex
0EHex
OFHex
10Hex
T Hex
12Hex
13Hex
14Hex
15Hex
160Hex
17Hex
18Hex
19Heéx
1AHex
1BHex
1CHex
1DHex
1EHex
1FHex
20Hex
21Hex
22Hex
23Hex
24Hex
25Hex
26Hex
27Hex
28Hex
29Hex
2AHex
2BHex
2CHex
2DHex
2EHex
2FHex
30Hex
31Hex
32Hex
33Hex
34Hex
35Hex

Mode Register 0

Mode Register 1

Mode Register 2

Mode Register 3

Mode Register 4

Mode Register 5

Mode Register 6

Mode Register 7

Mode Register 8

Mode Register 9

Timing Register 0

Timing Register 1

Subcarrier Frequency Register 0
Subcarrier Frequency Register 1
Subcarrier Frequency Register 2
Subcarrier Frequency Register 3
Subcarrier Phase Register
Closed Captioning Ext Register 0
Closed Captioning Ext Register 1
Closed Captioning Register 0
Closed Captioning Register 1
Pedestal Control Register 0
Pedestal Control Register 1
Pedestal Control Register 2
Pedestal Control Register 3
CGMS_WSS Reg 0
CGMS_WSS Reg 1
CGMS_WSS Reg 2

Teletext Control Register
Contrast Control Register
Color Control Register 1

Color Control Register 2

Hue Control Register
Brightness Control Register
Sharpness Response Register
DNR 0

DNR 1

DNR 2

Gamma 0

Gamma 1

Gamma 2

Gamma 3

Gamma 4

Gamma 5

Gamma 6

Gamma 7

Gamma 8

Gamma 9

Gamma 10

Gamma 11

Gamma 12

Gamma 13

Brightness Detect Register
Output Clock Register

Data
00Hex
07Hex
08Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
08Hex
00Hex
CBHex
8AHex
09Hex
2AHex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
00Hex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
xxHex
72Hex



Preliminary Technical Data ADV7194

APPENDIX 9

NTSC WAVEFORMS (WITH PEDESTAL)

130.8 IRE / PEAK COMPOSITE — 1268.1mV
100 IRE \—>—‘7 —— REF WHITE — 1048.4mV
714.2mV
7.5 IRE BLACK LEVEL —— 387.6mV
0 IRE

_\_/_Q // # BLANK LEVEL — 334.2mV
-40 IRE SYNC LEVEL — 48.3mV

Figure 107. NTSC Composite Video Levels

100 IRE —— REF WHITE — 1048.4mV
714.2mV
7.5 IRE BLACK LEVEL —— 387.6mV
0 IRE

_\—/ BLANK LEVEL — 334.2mV
SYNC LEVEL — 48.3mV

Figure 108."\NTSC Luma Video Levels

1067.7mv T PEAK CHROMA
835mV (pk-pk
286mV (pk-pk) ? (Pk-pk)
650mV * ———————  BLANK/BLACK LEVEL
/ PEAK CHROMA

-40 IRE

232.2mV
omv
Figure 109. NTSC Chroma Video Levels
100 IRE —— REF WHITE — 1052.2mV
720.8mV
7.5 IRE BLACK LEVEL =— 387.5mV
0 IRE _\—/ BLANK LEVEL = 331.4mV
-40 IRE SYNC LEVEL — 45.9mV

Figure 110. NTSC RGB Video Levels
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ADV7194 Preliminary Technical Data

NTSC WAVEFORMS (WITHOUT PEDESTAL)

130.8 IRE / PEAK COMPOSITE — 1289.8mV

— REF WHITE — 1052.2mV

100 IRE

714.2mVv

\—/—Q * BLANK/BLACK LEVEL ' 338mV
SYNC LEVEL — 52.1mV

0 IRE
D40 IRE
Figure 111. NTSC Composite Video Levels
100 IRE —— REF WHITE — 1052.2mV
714.2mV
0 IRE _\—/ l BLANK /BLACK LEVEL ~ 338mV
-40 IRE SYNC LEVEL — 52.1mV

Figure 142: 'NTSC LumatVide0 Levels

1101.6mV T PEAK CHROMA
903.2mV (pk-pk
307mV (pk-pk) f (pk-pk)
650mV # ————————  BLANK/BLACK LEVEL
A PEAK CHROMA

198.4mV

omVv
Figure 113. NTSC Chroma Video Levels
100 IRE —— REF WHITE — 1052.2mV
715.7mV
0 IRE _\—/ BLANK/BLACK LEVEL = 336.5mV
-40 IRE SYNC LEVEL — 51mV

Figure 114. NTSC RGB Video Levels

REV. Pr F
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Preliminary Technical Data ADV7194

PAL WAVEFORMS

1284.2mV / PEAK COMPOSITE —

1047.1mV — REF WHITE —
696.4mV
350.7mV ﬂ * BLANK/BLACK LEVEL
50.8mV SYNC LEVEL —
Figure 115. PAL Composite Video Levels
1047mV — REF WHITE —
696.4mV
350.7mV _\—/ BLANK/BLACK LEVEL
50.8mV SYNC LEVEL —

Figure ,116A\PAL LumaVideo Levels

PEAK CHROMA

1092.5mV T
885mV (pk-pk
300mV (pk-pk) f (pk-pk)
650mV ‘ — BLANK/BLACK LEVEL
/ PEAK CHROMA

207.5mV
omv
Figure 117. PAL Chroma Video Levels
1050.2mV — REF WHITE —
698.4mV
351.8mV BLANK /BLACK LEVEL
51mV _\—/ SYNC LEVEL —

Figure 118. PAL RGB Video Levels

—75-
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ADV7194 Preliminary Technical Data

ColorBar (NTSC) Wfm --> FCC Color Bar
Field =1 Line = 21
Luminance Level (IRE)

99.6 69.0 55.9 48.1 36.3 283 15.7 7.7
100.0 —:‘
50.0 - ‘ :
0.0 I

Chrominance Level (IRE)

0.0 62.1 87.6 81.8 81.8 87.8 62.1 0.0
100.0 } ‘ .
50.0 ,f IE\—
0.0 B
Chrominance Phase (deg)
------- 167.3 283.8 240.9 60.8 103.6 347.1 —meeee
400.0 7|
200.0 _s,—\_\—‘__,—;
0.0 S e - S et
T T T T T T
Gray Yellow Cyan Green Magenta Red Blue Black
Average 32-> 32
Figure 119. NTSC-Color Bars Measurement
ColourBar (PAL) Wifm --> Colour Bar
Line =570
Luminance Level (mV )
695.7 464.8 366.6 305.7 217.3 156.4 61.2 -0.4
1000.0 i
s %
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘T\_
0.0 T
T T 1
Chrominance Level (mV)
0.0 474.4 669.1 623.5 624.7 669.6 475.2 0.0
1000.0
——— | E—
500.0 b E'—\—I—E
0.0 I
Chrominance Phase (deg)
------- 166.7 283.3 240.4 60.4 103.2 346.7 —memeee
400.0 7|
300.0 7
200.0 i
100.0 i
0.0 T T T T T T T T T T T T T T T T T T T T T T T T T T T ST T TS ST S oSS oo oo oo oo ooo-

T T T
Gray Yellow Cyan Green Magenta Red Blue Black
Average 32-> 32

Figure 120. PAL Color Bars Measurement

REV. Pr F
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Preliminary Technical Data ADV7194

DG DP (NTSC) Wfm ---> Mod 5 Step
Field = 1 Line = 21
Differential Gain (%) min = 0.00 max = 0.27 p-p/max = 0.27

0.00 0.21 0.02 0.07 0.27 0.08

2.5
2.0 |
15 7|
1.0 -
0.5 7
0.0 b i e ST R
-0.5 b
-1.0 7]
-1.5 7|
-2.0 -
-2.5 T T T

Differential Phase (deg) min = 0.00 max = 0.20 pk-pk = 0.20
0.00 0.10 0.12 0.15 0.13 0.10

1st. 2nd. 3rd. 4th. 5th. 6th.
Average 32-> 32

Figure 121. NTSC Differential Gain.and Phase Measurement

DG DP (PAL) Wifm --> Mod 5 Step
Line = 570
Differential Gain (%) min = 0.00 max = 0.32 pk-pk= 0.32

0.00 0.30 0.15 0.24 0.32 0.26

25

1.5 7|
1.0 7
0.5 7

-0.5 |
-1.0 |
-15 |
-2.0 |

Differential Phase (deg) min = 0.00 max = 0.16 pk-pk= 0.16
0.00 0.09 0.13 0.16 0.12 0.14

25
2.0 |

1.0 -
0.5 h

-0.5 7|
-1.0 |

-2.0 |

-25 T T T T T T
1st. 2nd. 3rd. 4th. 5th. 6th.

Average 32-> 32

Figure 122. PAL Differential Gain and Phase Measurement
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ADV7194

Luminance Non Linearity (NTSC) Wfm --> Mod 5 Step
Field = 2 Line = 77
Luminance Non Linearity (%) pk-pk = 0.4

99.9 99.9 99.6 100.0 99.9

111.0 b
110.0 b
109.0 b
108.0 b
107.0 b
106.0 b
105.0 b
104.0 b
103.0 b
102.0 b
101.0 b

100.0

Preliminary Technical Data

99.0 b
98.0 b
97.0 b
96.0 b

95.0

94.0 b
93.0 b
92.0 b
91.0 b
90.0 b

109.0
108.0
107.0
106.0
105.0
104.0
103.0
102.0
101.0
100.0
99.0
98.0
97.0
96.0
95.0
94.0
93.0
92.0
91.0

REV. Pr F

1st. 2nd. 3rd. 4th. 5th.
Average 32-> 32

Figure 1235 NTSC Luminance Nan-Linearity

Luminance Non Linearity (PAL) Wfm --> 5 Step
Line = 570
Luminance Non Linearity (%) pk-pk = 0.8
99.6 99.9 100.0 99.6 99.9
T T T
1st. 2nd. 3rd. 4th. 5th.

Average 32-> 32

Figure 124. PAL Luminance Non-Linearity
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Preliminary Technical Data

ADV7194

Chrominance Nonlinearity(NTSC) Wfm --> NTC-7 Combination

Field = 2 Line = 217

Chrominance Amplitude Error (%) Ref = 40 IRE Packet

0.5 0.0 -0.3
10.0 |
0.0
-10.0 b
T
Chrominance Phase Error (deg) Ref =40 IRE Packet
-0.0 0.0 0.0
5.0
0.0
-5.0 7|
T
Chrominance Luminance Intermodulation (% of 714 mV)
0.0 0.1 0.1
0.2 7|
0.1 7|
0.0 e
-0.1 b
-0.2 T T
20RE T 80 IRE
Average 32-> 32

Eigure 125. NTSC-Chrominance Non-Linearity

Chrominance Nonlinearity (PAL) Wfm --> Mod 3 Step
Line =572
Chrominance Amplitude Error (%) Ref =420 mV Packet
0.6 0.0 -0.4
10.0 b
00 @
-10.0 b
Chrominance Phase Error (deg) Ref =420 mV Packet
-0.3 0.0 -0.3
0.0 —_—
-5.0
Chrominance Luminance Intermodulation (% of 700 mV)
0.0 0.0 0.1
0.2 b
00 F————————————————————" oo
-0.2 b
140 mV - 700 mVv
Average 32-> 32

Figure 126. PAL Chrominance Non-Linearity
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ADV7194

Preliminary Technical Data

Chrominance AM PM (NTSC) Wwfm --> Red Field
Field = 2 Line = 217
Band width 10kHz to 100kHz
AM Noise -86.5 dB rms
T T T T T T T T
-95.0 -90.0 -85.0 -80.0 -75.0 -70.0 -65.0 -60.0
dB rms
PM Noise -82.7 dB rms
T T T T T T T T
-95.0 -90.0 -85.0 -80.0 -75.0 -70.0 -65.0 -60.0
dB rms
(0 dB =714 mV p-p with AGC for 100% Chrominance Level)

Chrominance AM PM (PAL)

Figure 1275\ NTSC Chraminance AMPM

Wfm -->

appropriate

Line = 572
Band width 10kHz to 100kHz
AM Noise -84.2 dB rms
T T T T T T T
-95.0 -90.0 -85.0 -80.0 -75.0 -70.0 -65.0
dB rms
PM Noise -80.5 dB rms
T T T T T T T
-95.0 -90.0 -85.0 -80.0 -75.0 -70.0 -65.0
dB rms

(0 dB =700 mV p-p with AGC for 100% Chrominance Level)

Average

REV. Pr F

32-> 32

Figure 128. PAL Chrominance AMPM
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Preliminary Technical Data

ADV7194

-40.0

-50.0

-60.0

-70.0

-90.0

-100.0

0.0

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

-70.0

-80.0

-90.0

-100.0

Noise

Spectrum (NTSC) Wfm --> Pedestal

Field = 2 Line = 223
Amplitude (0 dB = 714 mV p-p) Noise Level = -79.7 dB rms

Band width 10kHz to Full

\\Mﬁ\_,w AN N A e e AN A A N e S A e P A S
g T T T T

T T T i T T
1.0 2.0 3.0 4.0 5.0
(MHz)

Figure 129. NTSC Noise Spectrum - Pedestal

Noise Spectrum (PAL) Wfm --> Pedestal
Line =511
Amplitude (0 dB = 700 mV p-p) Noise Level = -79.1 dB rms

Band width 10kHz to Full

1.0 2.0 3.0 4.0 5.0 6.0
(MHz)

Figure 130. PAL Noise Spectrum - Pedestal
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ADV7194 Preliminary Technical Data

Noise Spectrum (NTSC) Wfm --> Ramp
Field = 2 Line = 217
Amplitude (0 dB =714 mV p-p) Noise Level = -63.1 dB rms

0.0 Band width 100kHz to Full (Tilt Null)

-50 b
-10.0 b
-15.0 b
-20.0 b
-25.0 N
-30.0 b
-35.0 b
-40.0 b
-45.0 N
-50.0 b
-55.0 b
-60.0 N
-65.0 b
-70.0 b

-75.0 b
-80.0 b
-85.0 b
-90.0 b
T T

-95.0 7
-100.0

o Al b M

[ ' 1 ! [ ! 1
1.0 2.0 3.0 4.0 5.0
(MHz)

Figure 13T, NTSC Noise\Spectrum - Ramp

Noise Spectrum (PAL) Wfm --> Ramp
Line =572
Amplitude (0 dB =700 mV p-p) Noise Level = -62.3 dB rms

0.0 Band width 100kHz to Full (Tilt Null)

-10.0 |
-20.0 -
-30.0 |
-40.0 |

-50.0 b

-60.0 b
-70.0 b
-80.0 |

-90.0 |

-100.0 ; ‘ ‘ ‘ ‘ ‘ ‘
1.0 2.0 4.0 6.0
3.0 5.0 (MHz)

Figure 132. PAL Noise Spectrym - Ramp
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ADV7194

WHITE

BetaCam LEVEL

s
2 = z w x
o z w w ) o
- < w o o] 3 <
d > x < w > —
v 3 © s @ o
505mVv
—
334mVv
171mVv
omv
-171mV
—
-334mV
-505mV

Figure 133. NTSC 100% Color Bars No Pedestal U Levels

il
w g z z w N
E 2 Z 4 o o > 2
T — > @ < w 2 —
z ¥ O o s @
467mV
309mV
158mV
BetaCam LEVEL
omvVv b O \/
-158mV
-309mV
-467mV

Figure 135. NTSC 100% Color Bars with Pedestal U

Levels
il
2 z x
T N w u 3]
E -4 Z w Q [} <
I z > @ < w 2 2
2 > 0 o = 2
350mV
232mvV
118mV
SMPTE LEVEL
omVv omv
-118mv
-232mV
-350mV

Figure 137. PAL 100% Color Bars U Levels
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Figure 134. NTSC 100% Color Bars No Pedestal V Levels
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Figure 136. NTSC 100% Color Bars with Pedestal V
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ADV7194 Preliminary Technical Data

OUTPUT WAVEFORMS

Volts
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0.0 10.0 20.0 30.0 40.0 50.0 60.0
Noise reduction: 0.00db MicroSeconds
APL = 39.1% Precision Mode Off Sound-In-Sync Off
625 line PAL No Filtering Synchronous Sync = Source
Slow clamp to 0.00 V at 6.72 uS Frames selected: 1 2 3 4

Figure 139:100/75% PAL, Color Bars
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Figure 140. 100/75% PAL Color Bars Luminance
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ADV7194 Preliminary Technical Data
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Figure 144.100/75% NTSC Color Bars Chrominance
REV. Pr F

—86—



Preliminary Technical Data

ADV7194

APL = 39.6%

APPENDIX 10

VECTOR PLOTS

SYSTEM LINE L608
ANGLE (DEG) 0.0
GAIN x 1.000 0.000dB
625 LINE PAL

BURST FROM SOURCE
DISPLAY +V & -V

SOUNDINSYNCIOFF

APL = 45.1%

R-Y

SYSTEM LINE L76F1
ANGLE (DEG) 0.0
GAIN x 1.000 0.000dB
525 LINE NTSC

BURST FROM SOURCE

B-Y

SETUP 7.5%

Figure 146. NTSC Vector Plot
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APPENDIX 11

PACKAGE OUTLINE DIMENSIONS

OUTLINE DIMENSIONS

Dimensions shown in inches and (mm).

80-Lead LQFP
(ST-80)
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0.620 (15.75)
0.063 (1.60) 0.553 (14.05)
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0.022 (0%67) 0.010 (0.25)
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