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1. Introduction  

1.1 General description  

The DTE-3114 is a compact four -channel QAM modulator with Transport Stream over IP (TSoIP) 
inputs and a directly synthesized VHF/UHF output. The device can operate in DVB-C, J.83 Annex B 
and J.83 Annex C mode, with support for the various QAM constellations and interleaver modes. 

The unit accepts unicast and multicast streams over its Gigabit-Ethernet port, and modulates the four 
TSoIP streams to four adjacent channels anywhere between 32 and 1006MHz. Key features include 
de-encapsulation of UDP or RTP, accurate timing reconstruction using innovative algorithms to 
overcome IP jitter, as well as error correction according to SMPTE 2022-1. 

A significant innovation in the DTE-3114 is support for Power over Ethernet (PoE). When used with a 
PoE compatible network, the modulator does not require a separate power feed, as it can draw its 
power from the Ethernet network. A power jack is still offered where PoE is not available.  

The DTE-3114 supports SNMP management and has an easy-to-use web-based user interface for 
configuration purposes, as well as retrieving status information and performance statistics. The LCD 
status display shows the user-programmable device identifier, current configuration information and 
IP/MAC address. 

1.2 Block diagram  

Figure 1 shows the functional block diagram of the DTE-3114. Each of the four channels starts with 
an IP filter that selects IP packets for the configured unicast or multicast address. The resulting IP 
packets are converted to a Transport Stream, which will typically be a Multi-Program Transport 
Stream (MPTS). In this block any lost packets are recovered in the FEC decoder and the input TS rate 
is accurately estimated. Buffering with a configurable delay is included to be able to tolerate IP jitter. 

 
Figure 1. Functional block diagram of the DTE-3114.  

After reconstructing the Transport Stream its rate is converted to the rate corresponding to the 
modulation settings (QAM constellation, symbol rate). Rate conversion comprises inserting null 
packets and adjusting the PCR time stamps. Then the packets are QAM modulated according to the 
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selected QAM standard and mode. Channel filtering is applied and the resulting QAM -modulated 
signal is digitally upconverted to an RF carrier in the VHF or UHF band. 

The outputs of the four channels are added to each other, optionally with a plus or minus 3dB RF-
level correction per channel. The result is converted to analog, amplified with an adjustable gain 
and put on the RF output. A second output with a fixed level is provided for monitoring purposes. 

An embedded ɛP system (not shown in the functional block diagram) hosts a web and SNMP agent 
to interface with the user or an SNMP network-management system. The control parameters are 
stored in non-volatile memory and retrieved automatically after a power cycle. 

1.3 Applications  

Typical applications of the DTE-3114 include: 

QAM test-signal generator 

The DTE-3114 can be used as a standard QAM test-signal generator by using a PC to send a test 
Transport Stream over IP to the DTE-3114. Typical uses include generating QAM signals in an R&D 
environment, demonstration of QAM receiving equipment on exhibitions and production testing of 
QAM-processing equipment. 

Cable network simulator 

The development of silicon tuners and line amplifiers requires simulation of fully loaded spectrum 
conditions. Testing and debugging of Electronic Program Guide (EPG) and other software for QAM 
set-top boxes or TV sets can benefit greatly from a multi-channel test signal that is under control of 
the developer. 

Such a simulation of a real cable network can be created by combining the output of multiple 
DTE-3114s. For example, 64 channels can be created using 16 devices. It is not required to 
generate a TSoIP stream for every RF carrier: Multiple channels can be configured to join the same 
multicast group. 

Small-scale CATV 

A natural application for the DTE-3114 is as a high-density, low-cost QAM modulator in small-scale 
cable television applications, for example in hospitals, student campuses or holiday parks. The MPTS 
TSoIP streams can be generated by DekTecõs MuxXpert product running on standard PC servers. 

1.4 Limitations  

The structure of the hardware brings with it a number of limitations. The main limitations are listed 
below. 

Channel frequency  Channels must be grouped: the overall output spectrum of the 
DTE-3114 cannot be wider than 32Mhz. 

Modulation standard All channels operate in the same mode, e.g. DVB-C, 256 -QAM. 

Symbol rate Range 4.48 - 7MBd. Each channel uses the same symbol rate. 

RF level The RF level of the 4 channels must be positioned in a band of plus 
or minus 3dB. 
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Conditional access Not supported. 

Multiplexing SPTS to MPTS multiplexing is not supported. 

VBR Only CBR streams are supported. 

1.5 List of Abbreviations  
 

auto-MDIX Automatic medium-dependent interface crossover. Technique to 
automatically detect the type of network cable: straight-through or crossover. 

CATV Cable Television 

CBR Constant Bit Rate 

DHCP Dynamic Host Configuration Protocol. Network protocol to automatically 
assign an IP address to a network port from a server. 

DVB Digital Video Broadcasting 

DVB-C DVB standard for modulation appropriate for in cable networks  

EPG Electronic Program Guide 

FEC Forward Error Correction 

IP Internet Protocol 

LCD Liquid Crystal Display 

MAC Media Access Controller 

MBd Megabaud. Number of symbols per second. 

Mbps Megabit per second 

MIB Management Information Base. The set of status and control variables 
accessible through the SNMP protocol. 

MPTS Multi-Program Transport Stream 

NA Not Applicable 

NMS Network Management System 

PCR Program Clock Reference 

PoE Power over Ethernet 

ppm Parts per million 

QAM Quadrature Amplitude Modulation  

RF Radio Frequency 

RO Read Only 

R/W Read / Write 

SMPTE Society of Motion Picture and Television Engineers 

SNMP Simple Network Management Protocol 
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RTP Real-time Transport Protocol 

TSoIP Transport Stream over IP 

UDP Unreliable Datagram Protocol 

UHF Ultra High Frequency band, officially ranging from 300MHz to 3GHz, but in 
the context of cable television from 300MHz to 1GHz. 

URL Uniform Resource Locator 

VBR Variable Bit Rate 

VHF Very High Frequency band, ranging from 30 to 300MHz 

WO Write Only 
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2. Installation  

2.1 Physical layout  

 

 

 

 

 

1. LCD display The LCD display indicates the device identifier and device status 
information.  

2. Main RF output F female connector, 75 Ohm impedance. 

3. Monitor RF output F female connector, 75 Ohm impedance. 

4. Reset button Button that can be operated with a paper clip. The function is to 
reboot the DTE-3114, or enter failsafe mode if held pressed for 
more than three seconds. 

5. RJ-45 Gigabit port  The Ethernet port is used to supply TS-over-IP input, Web and 
SNMP management and (optionally) power supply from a 
Power-over-Ethernet enabled network. 

6. Label Label containing the deviceõs serial number and MAC address. 

7. Rail-mount system The Rail-mount system is used to install the DTE-3114 on the 
DekTec 19ó-rack-mountable rail or a DIN Rail.  

8. 24V DC power jack An auxiliary power supply (24V/400mA) can be used when 
Power-over-Ethernet is not available. 

  










































































