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ATSC 8-VSB Demodulator and Decoder TDA8960

1 FEATURES

General features

• One chip ATSC compliant 8-VSB demodulator and concatenated Trellis
(Viterbi)/Reed-Solomon decoder with deinterleaver and de-randomizer

• 3.3V device

• 64 lead QFP64 package

• Boundary Scan Test

• Output format: 8-bit wide MPEG-2 transport stream

8-VSB demodulator

• On-chip digital circuitry for tuner AGC control

• Square-Root Raised-Cosine filter with 11.5% roll-off factor

• Fully internal carrier recovery loop with programmable loop filter

• Mostly internal clock recovery and AGC loops with programmable loop
filters

• External indication of demodulator lock

Adaptive Equalizer

• Feed forward including a decision feedback structure (DFE)

• Range of -2.3 µs to +10.5 µs

• Adaptation based on ATSC field sync (trained) and/or 8-VSB data
(blind)

• Capability to read and write taps via I2C-bus

Trellis (Viterbi) decoder

• Rate 2/3 (Rate 1/2 Ungerboeck code based)

Reed-Solomon decoder

• Internal convolutional de-interleaving

• External indication of uncorrectable error (Transport Error Indicator bit
in MPEG packet header is also set)

• Followed by de-randomizer based on ATSC standard

I2C interface

• I2C-bus interface to initialize and monitor the demodulator and FEC
decoder. An operation without I 2C (default) is possible.

Applications

• Digital ATSC compliant TV receivers

• Personal computers with digital television capabilities

• Set top boxes

2 PINNING

3 GENERAL DESCRIPTION

The TDA8960 is an ATSC compliant demodulator and forward error
correction decoder for reception of 8-VSB modulated signals for terrestrial
and cable applications:

Most of the loop components needed to recover the data from the received
symbols are internal. The only required external loop components are a
low-speed serial D/A converter and VCXO for the symbol timing recovery
and an OPAMP integrator for the AGC. Loop parameters of the clock and
carrier recovery can be controlled by I2C.

A tuner converts the incoming RF frequency to a fixed IF frequency
centred at 44 MHz. The output of the tuner is filtered, followed by a down
conversion in an IF block to a low IF centred at 1/2 the VSB symbol rate or
approximately 5.38 MHz. The low IF signal is connected to the A/D
converter.

The A/D converter is located within what is typically a fine AGC loop that
includes a variable gain stage at the output of the IF block. However, it is
also possible to apply the VSB IC AGC control output directly to the tuner.
The detector for the VSB IC AGC output is located just after the A/D and
determines the peak level of the incoming signals. After gain control, the
low IF signal is sampled at a nominal rate of twice the VSB symbol fre-
quency, or approximately 21.5 MHz.

The carrier recovery is performed completely internally. This function
consists of a digital frequency and frequency and phase-locked loop
(FPLL).

Data shaping is performed with a square root raised cosine (half Nyquist)
filter with roll-off factor of 11.5%.

Purchase of Philips I2C components conveys a license under the
Philips' I2C patent to use the components in the I2C system provided
the system conforms to the I2C specification defined by Philips. This
specification can be ordered using the code 9398 393 40011.
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Fig.1 Pin configuration.
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Symbol timing recovery is performed mostly within the VSB IC, except that
a low cost D/A converter and VCXO are required externally to generate
the nominal 21.52 MHz clock for the A/D converter and VSB IC.

After carrier recovery, half Nyquist filtering, and symbol timing recovery,
adaptive equalization is performed based on the use of the ATSC field
sync (trained equalization) and/or the 8-VSB data itself (blind
equalization). The adaptive equalizer uses a decision feedback equalizer
(DFE) structure.

After trellis decoding, the stream is de-interleaved with a convolutional
de-interleaver (interleaving depth 52). The memory for de-interleaving is
on-chip. The Reed-Solomon decoder is ATSC-compliant, has a length 207

and can correct up to 10 bytes. Next the decoded stream is de-randomized
using a pseudo-random binary sequence (PRBS).. Finally the data is
passed to a FIFO that prevents the appearance of irregular gaps in the
output data.

The output of the VSB IC is an ATSC compliant MPEG-2 transport stream
together with a clock. Furthermore some signal flags are provided to
indicate the sync bytes and the valid data bytes. Uncorrected blocks are
also indicated.

The 8-bit wide MPEG-2 stream can be provided to an MPEG-2 transport
stream demultiplexer.

 Philips Electronics N.V. 1998
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Fig.2 Front end unit for reception of 8-VSB signals.
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Fig.3 Block diagram of the TDA8960.



SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为

一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供

应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专

业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA 软

件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能

模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子工

业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精挑

细选、量身订做各种高科技电子元器件，并解决各种技术问题。 

微波光电部专业代理经销高频、微波、光纤、光电元器件、组件、部件、模块、整机；电

磁兼容元器件、材料、设备；微波 CAD、EDA 软件、开发测试仿真工具；微波、光纤仪器仪表。

欢迎国外高科技微波、光纤厂商将优秀产品介绍到中国、共同开拓市场。长期大量现货专业批发

高频、微波、卫星、光纤、电视、CATV 器件: 晶振、VCO、连接器、PIN 开关、变容二极管、开

关二极管、低噪晶体管、功率电阻及电容、放大器、功率管、MMIC、混频器、耦合器、功分器、

振荡器、合成器、衰减器、滤波器、隔离器、环行器、移相器、调制解调器；光电子元器件和组

件：红外发射管、红外接收管、光电开关、光敏管、发光二极管和发光二极管组件、半导体激光

二极管和激光器组件、光电探测器和光接收组件、光发射接收模块、光纤激光器和光放大器、光

调制器、光开关、DWDM 用光发射和接收器件、用户接入系统光光收发器件与模块、光纤连接器、

光纤跳线/尾纤、光衰减器、光纤适 配器、光隔离器、光耦合器、光环行器、光复用器/转换器；

无线收发芯片和模组、蓝牙芯片和模组。  

更多产品请看本公司产品专用销售网站: 

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/   微波元器件销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-82884100 83397033 83396822 83398585 

    传真：0755-83376182  （0）13823648918  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 
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