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FLEXIBLE, SCALABLE AND FUTURE-READY DOCSIS
®

/EURODOCSIS™ 3.0 GATEWAYS 

by Cliff Anderson, Microtune
®
, Inc. 

 

Cable operators finally have what they need to take advantage of the advanced data rates of 

DOCSIS 3.0.  

SUMMARY 

Cable operators finally have what they need to take advantage of the advanced data rates of 

DOCSIS 3.0. The DOCSIS 3.0 specification (and its European version, EuroDOCSIS 3.0 has 

been accepted as a world cable standard. Leading cable operators in Japan, Korea, the United 

Kingdom, Brazil, the Netherlands, the U.S. and Canada have already launched DOCSIS 3.0 

services, while operators in other countries have announced plans to initiate service beginning in 

2009. 

A unique feature of DOCSIS 3.0 is that it is not a single-system model. Instead, it provides for 

flexible upstream and downstream operations to match a cable system's existing plant, service 

plans, and network infrastructure. It supports implementations for ultra-fast data communications 

from residential services of four downstream and four upstream DOCSIS 3.0 channels, 

expandable to over 1 Gigabit per second (Gbps) for commercial configurations.  

As a result, radio frequency (RF) IC manufacturers need to provide upstream and downstream 

devices that support the flexibility, scalability and agility of these new networks and service 

scenarios. They need to offer a portfolio of wideband and narrowband RF technologies—and 

they must do it cost effectively.  

Cable equipment suppliers are adding DOCSIS 3.0 capabilities to their subscriber premise 

products, and, by selecting high performance and efficient wideband tuner chips and upstream 

silicon amplifiers, they can maintain low power consumption, a small RF footprint, and low cost. 

In terms of RF ICs, upstream and downstream devices designed specifically for DOCSIS 3.0 are 

available in volume production. 

DOCSIS 3.0 DEMANDS FLEXIBILITY  

To defend against competitive threats from telecommunications companies, cable TV operators 

need a larger pipeline, and this wider bandwidth is enabled by DOCSIS 3.0
i
. However, different 

configurations of DOCSIS 3.0 are required, and these depend upon the application. The major 

variables driving variations in video, data, and voice applications include speed, cost, and 

configurability. Depending on the application, cable equipment designers can trade off among 

these variables in order to develop the optimal configuration to meet the needs of a particular 

cable operator. 

A unique feature of DOCSIS 3.0 

is that it provides for flexible 

upstream and downstream 

operations to match a cable 

system's existing plant, service 

plans, and network 

implementations. 

http://www.cablelabs.org/
http://www.cableeurope.eu/index.php?page=eurodocsis
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The data is sent across the cable plant, and then it is recombined by the modem. The 

bonded channels can be located at any frequency within the cable modem’s capture 

bandwidth. 

In practical applications, channel bonding translates to flexibility for the service provider. 

For instance, a residential data and voice application might be well served by a 4-channel 

downstream and a 4-channel upstream (referred to as 4x4) configuration. A commercial 

voice/data system or a residential IPTV multimedia system might require an 8x4 

configuration, which would support high-definition video transfers and large database file 

transfers with 320 Mbps downstream and 120 Mbps upstream. For the service provider, 

this type of bandwidth flexibility and scalability is critical for cable network planning and 

optimal efficiency.  

The most power- and cost-efficient way to support DOCSIS 3.0 data rates is with an 

extremely wideband tuner, such as the one in the figure below that features a 96 MHz 

output bandwidth and handles up to sixteen 6 MHz channels. In the case of EuroDOCSIS 

the same 96 MHz bandwidth tuner can pass twelve 8 MHz channels.  

 

Figure 1: In the downstream, providers can specify a single wideband tuner, such as 

Microtune’s MT2170 tuner, with up to sixteen 6 MHz channels (or twelve 8 MHz channels). 

In the upstream, the most cost-effective technique is to use a single 4-channel-bonded 

upstream amplifier, such as Microtune’s MT1570.  

A key to DOCSIS 3.0 solution flexibility is 

channel bonding, a unique feature in 

DOCSIS 3.0 that allows content to be 

split across multiple RF channels in order 

to create more efficient load balancing 

and to improve peak-load bandwidth 

management. The data stream can be fit 

into four or more channels positioned 

anywhere within a 64 to 96 MHz capture 

bandwidth.  

Solution Flexibility Is a Must 
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DOCSIS 3.0 also requires components in the RF upstream. A wideband upstream amplifier 

is a silicon device that amplifies four data channels from the subscriber equipment for 

delivery to the cable head-end, delivering 120 Mbps of data using four-bonded channels 

from 5 to 85 MHz (see Figure 1). 

DOCSIS 3.0 APPLICATION EXAMPLES: FROM 4X4 DOCSIS 3.0 CHANNELS 

TO 8X4 AND HIGHER 

In addition to higher data rates, a major advantage of DOCSIS 3.0 as compared to its 

predecessors are the "mix and match" capabilities that allow service providers to deliver 

scalable services to residential as well as commercial customers.  

Low-Cost DOCSIS 3.0 Residential Data or Voice Solution 

A low-cost 4 x 4 DOCSIS 3.0 cable modem, which provides data communications rates of 

160 Mbps downstream and 120 Mbps upstream, supports a low-cost, highly-integrated 

residential data or voice solution. An implementation, shown in Figure 2, can include a 

single wideband tuner and a 4-channel upstream amplifier. In this configuration, the 

downstream data uses four bonded RF channels through the wideband tuner. This 

example also shows a back-end processor with four inputs.  

 

 

 

Figure 2: A wideband silicon broadband tuner, such as Microtune’s MT2170, easily 

supports four downstream channels at 160 Mbps, and a single, upstream amplifier 

(Microtune MT1570) supports 120 Mbps of data, resulting in a low-cost residential data or 

voice solution. 

 

High-Speed Commercial or Multimedia Residential Data Solution 

Suitable for multimedia residential or commercial services, the configuration in Figure 3 

includes a low-cost 8x4 DOCSIS 3.0 modem that enables a 320 Mbps downstream data 

rate. Eight bonded downstream RF channels are handled by a wideband tuner. A single 

MT2170 will handle all eight downstream channels, since it can pass up to sixteen 6 MHz 

channels.  

 

 

Low-Cost 4 x 4 DOCSIS 3.0 Cable Modem 
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Figure 3: A wideband silicon tuner cost-effectively supports eight bonded channels and a 

single wideband upstream amplifier supports 120 Mbps of data in a high-speed commercial 

or multimedia residential application. 

 

New IPTV set-top boxes with DOCSIS 3.0 Data 

DOCSIS 3.0 was designed to support emerging IPTV applications as well. Figure 4 is an 

example of the industry's first 8x4 DOCSIS 3.0 data and IPTV video set-top box solution. It 

features a wideband tuner for optimal bonding combined with four narrowband tuners for 

agility. This is important because in a pre-existing channel lineup, operators may wish to 

select particular video channels to avoid having to reconfigure the existing channel lineup.  

 

 

 

Figure 4: Selecting RF silicon gateway devices allows the design of advanced services, 

such as this 8x4 hybrid DOCSIS 3.0 data and MPEG/IPTV video set-top box solution, 

which uses a broadband tuner and four narrowband tuners. In this example, the Microtune 

wideband tuner is used to bond any four channels in a 96 MHz spectrum, and the MT2068 

narrowband tuners can be tuned to any specific channel in the spectrum supporting 

maximum flexibility and low cost. 
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Future-ready 1 Gbps Set-Top Boxes for Commercial and Home Gateways 

Microtune DOCSIS 3.0 technology can also support 1 Gbps downstream data rates. This 

advanced solution builds on the idea of expanding the channel-bonding approach to scale 

cable modem data rates to unprecedented levels for new commercial applications. It can 

be deployed by scaling together modular configurations of the wideband architecture 

discussed in Figure 3. By adding together similar configurations one could scale to 1.28 

Gbps downstream via 32 bonded channels as shown below in Figure 5. 

 

 

Figure 5: 32 Channel (1.28 Gbps) Downstream by 4 Channel (120 Mbps) Upstream RF 
front-end solution. 

 

BUILDING BLOCKS: CUSTOMIZABLE RF SOLUTIONS FOR SCALABLE, NEXT-

GENERATION SERVICES 

 

Microtune's DOCSIS/EuroDOCSIS 3.0 RF product offering is the industry’s only all-silicon 

DOCSIS 3.0 RF two-way solution in production today. Its tuner products have been 

deployed in a wide range of cable modem products that have achieved DOCSIS 3.0 

certification, which have been used in the launch of DOCSIS 3.0 services in Asia, Europe, 

North America and South America.  

Microtune’s RF product portfolio consists of wideband and narrowband tuners that can be 

combined in different configurations, permitting cable equipment suppliers to address 

varying DOCSIS 3.0 deployment and service scenarios. By providing advanced, cost-

effective and agile RF solutions, Microtune enables broad flexibility in implementing 

DOCSIS 3.0.  

 

MT2170 Wideband Tuner  

The MicroTuner™ MT2170 is a 1 Gigahertz (GHz) input wideband tuner that is engineered 

to deliver the wide IF bandwidth of 96 MHz, producing the impressive data speeds 

demanded by cable equipment manufacturers for an easy, reliable, and cost-effective way 

to implement DOCSIS 3.0. The MT2170 tuner offers the equivalent functionality of up to 

sixteen 6 MHz downstream channels or twelve 8 MHz channels in a highly integrated 

miniature package, eliminating the need for multiple DOCSIS 2.0 digital tuners. It supports 

DOCSIS 3.0 channel bonding technology and can accept bonded channels within 

bandwidths up to 96 MHz when paired with a DOCSIS 3.0-capable demodulator.  

http://www.microtune.com/products/pdf/mt2170_10.pdf
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The MT2170 is able to process wideband bonded channels in the presence of multiple 

interfering signals, while at the same time meeting stringent DOCSIS 3.0 sensitivity and 

adjacent channel interference requirements. The MT2170 also extends the operational 

frequency range up to 1 GHz, ensuring that cable operators will be able to make effective 

use of the additional spectrum provided by future network upgrades.  

 

MT2068 Narrowband Tuner  

The MT2068 is a low-power multi-standard cable tuner engineered to deliver superior 

multimedia services. Drawing less than 900 mW of power consumption, it operates in all-

digital, 1 GHz expanded cable networks and supports multiple specifications (DOCSIS
®
 

2.0/3.0, EuroDOCSIS™ 2.0/3.0 and PacketCable™).  

 

MT1570 Wideband Upstream Amplifier   

Microtune’s MT1570 upstream amplifier complements its wideband (MT2170) and 

narrowband (MT2068) silicon tuners as part of a comprehensive DOCSIS 3.0 wideband 

two-way RF gateway design. The MT1570 upstream device amplifies four data channels 

from the subscriber equipment for delivery to the cable head-end, delivering 120 Mbps of 

data using four-bonded channels from 5 to 85 MHz. 

Designed as a highly-integrated silicon solution for use in cable subscriber equipment, the 

MT1570 upstream amplifier can be matched with any combination of Microtune tuners for a 

flexible DOCSIS 3.0 all-silicon RF gateway. Integrated into a very small 5 mm x 5 mm QFN 

20-pin package, the MT1570 offers advantages of a reduced RF footprint and power 

consumption, increased reliability, and reduced total solution cost.  

 

Flexible, Scalable RF Technology 

Using these devices, designers can ‘mix and match’ to create the optimal configuration for 

a particular application. Configurations include 4x4, 8x4, and larger data rate 

configurations, allowing operators to fully leverage the flexibility and scalability that is 

inherent in DOCSIS 3.0.  

 

 
DOCSIS 3.0 MT2170 MT2068 MT1570 

Application Wideband Narrowband Wideband 

  Tuner Tuner Upstream Amp 

4x4 EMTA/CM - 4 1 

  1 - 1 

8x4 Data Modem 1 4 1 

  1 - 1 

  - 8 1 

8x4 IPTV Video + Data 1 4 1 

  2 - 1 

  - 8 1 

1 Gbps Modem 2 - 1 

Microtune’s family of wide-

band and narrowband  

RF technology enables flexible, 

future-proof implementations 

of DOCSIS 3.0 functionality. 

http://www.cablelabs.org/
http://www.cablelabs.org/
http://www.microtune.com/products/pdf/PB-00156.pdf
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By deploying future-ready, existing silicon technology, cable operators can scale their 

solutions as end-user demand grows, handling future services such as ultra high-speed 

data, IP voice, video on demand, interactive online gaming, IPTV video, and new 

commercial services. With the ‘mix and match’ approach, service providers can offer the 

most advanced, cost-effective, and agile solutions, allowing them to compete aggressively 

in the broadband services marketplace. 
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