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TVP5160 IF Compensation Calibration Procedure
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1 Introduction

The TVP5160 supports IF compensation. This feature compensates for attenuation at higher frequencies
from the transfer characteristics of television tuners or due to channels that are not correctly tuned. This
feature can also correct for asymmetrical color subcarrier sidebands resulting in incorrect and uneven UV
demodulation.

2 Technology Overview

The television tuner IF stage can attenuate the upper sideband of the chroma, which results in unnatural
fringe artifacts in the color boundaries. This block compensates for the resulting crosstalk between the
demodulated chroma components u and v and the attenuation of the upper sidebands. A block diagram of
the IF compensation is shown in Figure 1. The crosstalk IF compensated or crosstalk plus gain
compensated outputs can be selected. Variable gains Gdiffu and Gdiffv control the amount of crosstalk
compensation that are applied to u and v. Variable gains Glow_u and Glow_v control the amount of peaking
applied to the lower band of frequencies of the compensated u and v, while Ghigh_u and Ghigh_v control the
amount of peaking applied to a higher band of frequencies of the uncompensated u and v.

Figure 1. IF Compensation Block Diagram
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Figure 2 shows the crosstalk compensation. A differential filter (coefficient weights are 1, 0, -1) outputs
pulses corresponding to transitions in its input (first derivative of input). An adjustable gain is applied to the
differential filter output and the result is added to the delayed u and subtracted from the delayed v.

Figure 2. Crosstalk Compensation

Figure 3 shows the peaking block and its frequency characteristics. It amplifies high frequencies by an
adjustable gain and then adds the delayed input.

Figure 3. Peaking Amplifier
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u = LPF × (G u – G u ) + G upeak low_u comp high_u in high_u in× × ×

= LPF G u + (1 – LPF) G ulow_u comp high_u in× × × ×

low frequency high frequency

v = LPF (G v – G v ) + G vpeak low_v comp high_v in high_v in× × × ×

= LPF G v + (1 – LPF) G vlow_v comp high_v in× × × ×

low frequency high frequency

u

v

fsc

x

y

Tuner IF
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Figure 4 shows the frequency characteristics of the low pass filter (LPF). It limits the bandwidth of the u
and v to 1 MHz and establishes the low-frequency and high-frequency bands.

Figure 4. Low-Pass Filter

With reference to Figure 1, equations for upeak and vpeak in Equation 1 show the low and high frequencies
can be amplified by the gains.

(1)

This is an important feature that applies when u and v do not have the same bandwidth. If u and v have
the same bandwidth, then both have the same crosstalk and gain attenuation. Therefore, the same
differential gains and the low-frequency and high-frequency gains are applied to u and v. If u and v have
different bandwidths, then the symmetry of the IF compensation changes. Figure 5 shows an example
where u has a greater bandwidth than v.

Figure 5. UV Frequency Spectrum (u Bandwidth Greater Than v)

The frequency attenuation of the tuner IF stage on the baseband chroma is also shown. There is more
crosstalk from u into v and less crosstalk from v into u. The differential gains Gdiff_u and Gdiff_v are first
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adjusted to eliminate the crosstalk. The low frequency gains Glow_u and Glow_v are then adjusted to
compensate for the attenuation of the crosstalk compensated ucomp and vcomp in the region x. Then
frequency region y of the uncompensated u can be boosted by the gain Ghigh_u. The controls that enable
high-frequency gain of u is set to 1 and enable high-frequency gain of v is set to 0. Table 1 shows the
different possible control settings.

Table 1. Control for Different UV Bandwidth
Combinations

Enable Enable
uv Bandwidth High-Frequency High-Frequency

Gain of u Gain of v

Same 0 0

u greater than v 1 0

v greater than u 0 1

u equal to v 0 0

3 Programmable I2C Control Registers

Table 2. IF Compensation Control (subaddress = 8Dh)

Bits Description Default Recommendation

0 Enable IF compensation 0

Select crosstalk and gain compensated outputs For SAW IF stage, set to 0.
1 00 = crosstalk compensated outputs only For non SAW IF stage, set to

1.1 = crosstalk and gain compensated outputs

2 Enable high-frequency gain of v 0

3 Enable high-frequency gain of u 0

Table 3. Differential Gain (subaddress = 8Eh)

Bits Description Label Default Comment Recommendation

IF Stage SettingDistortion7-4 u differential gain Gdiff_u 2
Actual gain = n/4 Low 1
as n varies from 0 to 8

Medium 2
3-0 v differential gain Gdiff_v 2

High 3-4

Table 4. Low Frequency Gain (subaddress = 8Fh)

Bits Description Label Default Comment

7-4 u low frequency gain Glow_u 4 Actual gain = n/4
as n varies from 0 to 83-0 v low frequency gain Glow_v 4

Table 5. High Frequency Gain (subaddress = 90h)

Bits Description Label Default Comment

7-4 u high-frequency gain Ghigh_u 0 Actual gain = n/4
as n varies from 0 to 83-0 v high-frequency gain Ghigh_v 0
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4 Calibration Procedure

Perform these steps to perform IF compensation calibration.

1. Enable IF compensation.
2. Select crosstalk compensated outputs only and set differential gains to 0.
3. For color bar test pattern determine whether or not u and v bandwidths are same by looking at

crosstalk pulses around color bar transitions (undershoots and overshoots).
4. Adjust differential gains to eliminate crosstalk pulses (default is 2).
5. Select crosstalk and gain compensated outputs and set low and high-frequency gains to 0.
6. Adjust low frequency gains for optimum picture (sharper edges in color transitions); if the gain is too

high undershoots and overshoot will reappear (default is 4).
7. Set enable high frequency controls based on Table 1 (default is 0).
8. Adjust high-frequency gains for optimum picture (sharper edges in color transitions); too high a gain

may distort edges.
9. CTI can also be used to sharpen edges.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions www.ti.com/lprf

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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