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ABSTRACT

It is known that a PCM telemetry system features with good accuracy, great dynamic
range, and low noise. And when more than fourteen data channels are required, the
PCM is generally the best choice. The paper describes the general ideas involved in
developing a PCM telemetry system with fibre transmission.
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INTRODUCTION

At the present, 65 percent of Telemetry systems belongs to the category of PCM. With
the integration of the computer technology, the new generation of telemetry computer
systems is high under the way. Now fibre transmission is widely used in
communications. We try to combine the fibre with telemetry system.

SYSTEM ARCHITECTURE

With the quick development of many industrial fields, the introduction of telemetry
and remote control techniques into these fields has become more and more important.
under such circumstances, the accuracy of telemetry systems is getting higher, the
data capacity is getting larger, the processing speed is getting more complex.

To satisfy these requirements in an engineering project, we designed and implemented
a fibre PCM system with the following configuration: ( shown in Figure 1)



Figure 1. The block diagram of system architecture

As shown above, the configuration of our system is composed of the following major
parts:

C 6.5 Mbps PCM sampler and coder
C fibre-optic transmission subsystem
C large capacity RAM
C user-friendly data processing software

PRINCIPLE OF PCM CODER

The diagram of the PCM coder is as follows: ( shown in figure 2 )

The 8-bit sampler & coder is implemented with the chip CA3318 with the highest
sampling rate of 15 MHZ. The time division multiplexer is based on AD7506 with
switch rate of about 819.2 KHz. In designing such a high speed sampler and coder, the
precision problem is a headache. By making use of special implementation, the overall
precision is better than ±2 %.

THE SYNCHRONIZERS

In the system, both bit synchronizer and frame synchronizer are used. Bit synchronizer
is typically a very critical unit. It can accomodate a number of differing PCM codes,
and can be optimized of performance in a variety of noise environments. Here a fixed
bit rate is adopted, that is to say bit rate is 6.5536 Mbps.



Figure 2. The diagram of the PCM coder

The frame synchronizer is based upon separating the synchronizer into these distinct
operating modes: search , check and lock. once minor frame synchronization is
established, synchronization of subcommutated channels can be accomplished. Any
PCM format with varying synchronization putters can now be made up to 8Mbps in
BUAA.

SOFTWARE DESIGN

The processor we used is a COMPAQ 386/25 M personal computer. The frame
synchronizer writes data into the large-capacity semiconductor RAM. The data can
then be read out by dedicated software running on the COMPAQ PC. The software is
menu-driven and has Chinese character display. It can analyze the data it read, display
waveforms of signals, and prints waveforms on a dot-matrix printer.

SYSTEM PERFORMANCE

The technique specifications of our system are as follows:

C Bit rate: 6.5536 Mbps
C Quantitative degree: 8 bit A/D
C Precision of coder: > ± 2%
C Super-sampling: 16 channels, 51.2 KHz
C Primary frame: dual 8 channels, 6.4 KHz



C Secondary frame: single 64 channels, 100 Hz
C Temperature range: 0~50E C
C Power supply: ± 15 V

SUMMARY

This project has also enriched our experiences in designing various telemetry systems.
The fibre-optic 6.5 Mbps PCM telemetry system developed by our research group at
BUAA has seen put into real use recently. The usage & testing results show that it
satisfies the demands proposed by our customer and has great potential in practical
use.
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